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Pre-Congress Courses

PCO1

Advocacy pyramid: Patient engagement and communication
Soania Mathur*
Designing A Cure, Ajax, ON, Canada

The advocacy pyramid initially described by Cure Parkinson Trust
founder, Tom Isaacs, serves as a framework for understanding the
journey a patient takes from the time of initial diagnosis to advocacy
and engagement. Recognizing that the end result, patient
involvement, is necessary and vital in the search for a cure for this
disease.

The emotional journey that every patient advocate experience
begins at the time of diagnosis. The natural progression leads to the
stage of shock, anger and denial. Once hopefully transcended, this
stage is followed by communication, acceptance and education,
then engagement and participation. An effective patient advocate is
ultimately able to share their insight, passion and engagement to
effectively influence the future care and treatment of people with
Parkinson’s disease.

This talk will further explore the advocacy pyramid and elaborate on
the details of each psychological stage a patient experiences on this
sometimes arduous, journey from diagnosis to advocacy and
influence and how barriers to this progression, may be overcome.

Participation

Engagement

AU,

PCO2

What causes PD?
Barry Snow*
Auckland City Hospital, Auckland, New Zealand

The cause of Parkinson’s disease remains elusive. The discovery of
the dopamine deficiency in the basal ganglia and the response to
dopamine treatment meant that for many years the focus was on a
primary dopamine lesion. The appreciation that the disorder
probably starts around two decades before motor symptoms and
involves non-dopamine systems such as smell, sleep and bowel
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function has changed that thinking. Previous emphasis on
environmental causes driven by twin studies and the MPTP
experience was replaced by a focus on genetic causes. The genetic
cause has now been modified in light of the new understanding of
epigenetics, and now it is likely that Parkinson’s disease is caused
by a complex interaction between different degrees of genetic and
environmental influences and possibly a degree of random events.
This combination appears to start a self-sustaining process of
accumulation of abnormal protein that spreads gradually through the
nervous system. The rate and location of that spread is likely the
reason for the marked difference between individuals with
Parkinson’s disease.

PCO3

What are the clinical features of PD?

Shen Yang Lim*

Division of Neurology, University of Malaya, Kuala Lumpur,
Malaysia

In this talk, | will give a broad overview of the movement problems
that occur in Parkinson’s. These include the “core” motor features
such as slowness of movements (bradykinesia), stiffness (rigidity),
shakes (tremor) and walking difficulty. Currently, the diagnosis of
Parkinson’s relies on the presence of a combination of these
features. In addition, as the disease progresses some patients
experience motor fluctuations (“OFF” and “ON” periods) and
dyskinesias (involuntary movements occurring after levodopa
intake).

In addition, although currently the diagnosis of Parkinson’s rests
primarily on the presence of core motor features, a wide range of
non-motor symptoms (NMS) also occur, with almost all patients
having at least one — and most patients several — NMS. In fact, it is
now recognized that in some patients, NMS (e.g., dream-enacting
behaviours during sleep, impaired sense of smell, or constipation)
can occur as prodromal symptoms preceding the onset of motor
symptoms. | will present a framework for thinking about NMS under
the “neuropsychiatric’, “sleep”, “autonomic’, and ‘“sensory”
categories.

It is evident that there is substantial variation between individuals
with Parkinson’s, and attempts to understand why this is so is
currently an active area of research.

The underlying neurobiological basis for these features will be
discussed which provides some understanding of the genesis of
these symptoms and a rationale for therapies.

The presentation will be accompanied by many visuals to aid
understanding of the material, including figures and videos.

PCO4

How has medical & surgical treatment evolved over time?
Genko Oyama*

Department of Neurology, Juntendo University Faculty of Medicine,
Tokyo, Japan

Since the first description of the disease by Dr. James Parkinson,
many discoveries and advances have occurred regarding
symptomatic treatments. Before the introduction of stereotactic
surgery in the 1950s, there were only a few medications such as
anticholinergics and its effectiveness was limited. Surgical
treatments such as thalamotomy and pallidotomy resulted in
excellent outcomes but it also brought serious adverse events such
as gait problem. Since then, two big milestones in the treatment for
Parkinson’s disease have been achieved.

The first milestone was a discovery of levodopa. It provided a bright
future for people with Parkinson (PwP), but levodopa-induced motor
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complications were recognized several years after the introduction
of levodopa. Wearing off and dyskinesia limited the benefit of
levodopa. Subsequently, development of dopamine agonists and
MAO-B rfinhibitors started with the hope of preventing motor
fluctuation and disease progression, followed by the development of
several formulations of dopamine agonist including long-acting and
sustained-release type. The recent challenge to overcome motor
fluctuation includes continuous delivery of medications using a
pump, such as continuous subcutaneous apomorphine pump, and
levodopalcarbidopa intestinal gel (LCIG).

The second milestone was the development of deep brain
stimulation (DBS). This technique could modulate brain circuit and
result in a tremendous symptomatic benefit for PwP. With the
accumulation of large-scale studies, DBS of the subthalamic
nucleus and globus pallidus interna have been established the firm
position as a treatment for the advanced Parkinson’s disease.
Recent advancement of magnetic resonance-guided focused
ultrasound therapy has shed a light on the old-fashioned lesioning
surgery again.

In this session, the history of the development of these medical and
surgical evolvements and current status of potential future treatment
will be discussed.

PCO5

What’s new in research?
Ryosuke Takahashi*
Kyoto University Graduate School of Medicine, Kyoto, Japan

| would like to talk about the updates of the research on newly
emerging therapies, especially induced pluripotent stem cell or iPS
cell-derived dopamine cell transplantation therapy. Induced
pluripotent stem cells or iPS cells were established by introducing a
small number of genes into ordinary human somatic (differentiated)
cells. These pluripotent cells can differentiate into any type of cell in
the body and proliferate indefinitely in culture. iPS cells were first
generated by Professor Shinya Yamanaka's group at Kyoto
University. Mesencephalic dopamine neurons, which are lost in the
brain of the people with Parkinson, can also be differentiated from
iPS cells and used for the resource for transplantation. Fetal
midbrain tissue has been used for transplantation since 1980’s and
occasionally showed excellent effect on motor symptoms of PD.
However there are ethical controversies over using fetal tissues that
are obtained from artificial abortion. Moreover the number of the
dopamine cells obtained from a fetus is limited. In contrast, there is
little ethical problems in the usage of iPS cells and theoretically
unlimited number of cells can be obtained from iPS cells. The major
challenge of iPS cell-based transplantation therapy is tumor
formation by contaminated undifferentiated iPS cells. Dopamine cell
sorting technology using Corin antibody can eliminate
undifferentiated cells and overcome the challenge. A clinical trial to
examine the safely and efficacy of iPS cell-derived dopamine cell
transplantation therapy has been launched at Kyoto University
Hospital with close collaboration with Professor Jun Takahashi's
team at Center for iPS cell research and application (CiRA), Kyoto
University in 2018. The subjects are seven people with Parkinson.
They will be followed up for 24 months for clinical evaluation.

PCO6

Tips and tricks for living with Parkinson’s that go beyond
medication — Speech and swallowing

Hanneke Kalf*

Rdaboud University medical center, Nijmegen, The Netherlands

Parkinson’s generally has consequences for all motor functions,
including speech and swallowing, which both can also become soft
and slow. Usually problems with speech and swallowing occur in the
later stages of the disease, but others experience changes in
speaking and eating or drinking in an earlier stage.

Speech problems may reduce intelligibility which sooner or later can
have a negative impact on social interaction with family or in
professional relations. Anti-parkinson medication does its work, but
generally does not generate normal speech. However, exercise can
help to regain intelligible speech. Obviously the best tip is to find a
skilled speech therapist, but in this presentation we will share some
other tricks for both people with Parkinson’s and their caregiver.
Chewing and swallowing food and liquids almost seems to go
automatically, because that is how we can focus on tasting and
enjoying drinking and eating. Until it goes wrong or eating and
drinking slows down. As in speech, parkinsonian swallowing
problems are compensated or improved optimally when people with
parkinson’s and their caregivers understand when to worry and
when swallowing is only slow, but no reason to worry.

PCO7

Tips and tricks for living with Parkinson’s that go beyond
medication — Balance and gait

Lynn Rochester*

Newcastle University, Newcastle upon Tyne, United Kingdom

Parkinson’s present the individual with multiple challenges in order
to maintain a high level of functionality. Gait and balance are
fundamental aspects, however, optimal management goes beyond
targeted intervention aimed as these two features. Staying active is
critical throughout, and an understanding of why this is important
and how to achieve this is important. Maintaining optimal mobility
and function of the upper limb supports independence around daily
care. Addressing other critical mobility difficulties that impede
everyday activities is also imperative, for example, getting in and out
of a chair or bed. This presentation will highlight the breadth of
areas that are important to focus on and present simple solutions to
aid independent mobility.

PCO8

Tips and tricks for living with Parkinson’s that go beyond
medication — Nutrition and constipation

Laurie Mischley*

Bastyr University Research Institute, Seattle, WA, USA

Constipation is considered a pre-motor symptom of Parkinson’s that
affects the majority of people with Parkinson’s and can start more
than a decade before diagnosis. Sluggish bowels affect mood,
appetite, nutrient uptake, levodopa availability, and influence the
intestinal microbiome. Beyond laxatives, we’ll discuss foods to
encourage and avoid, options for fiber supplements, and the
emerging role of intestinal infections and irritable bowel syndrome in
PD pathophysiology.
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PCO9

Tips and tricks for living with Parkinson’s that go beyond
medication — Cognitive training, life hacks, and self-
management

Lissa Kapust*

Beth Israel Deaconess Medical Center, Boston, MA, USA

Those living with Parkinson’s know that “beyond the pillbox”
approaches are critical for quality of life and mood, This talk
highlights strategies and “work arounds” for maintaining quality of
life and independence. What are life hacks? They are ways of doing
things, shortcuts or tricks, that make life easier in all walks of life.
There are practical and psychological hacks. We’'ll consider both in
this discussion. Have you ever heard of the “OHIO” principle to help
with organizational and memory problems? If you are curious, this
secret will be revealed! This principle demonstrates how simple
cognitive and behavioral strategies make a big difference in daily
life. We'll consider some gizmos and gadgets that improve daily
activities such as managing buttons, getting in and out of cars,
moving around in bed. Satin can be your new best friend! Finally, for
the PWP and care partners psychological life hacks can improve
your life. There’s nothing to purchase and no worrisome side effects
but will involve some developing new habits and attitudes. Learn
new ‘“tricks” and contribute some of your own. In this interactive
discussion, everyone is an expert!

PCO10

Tips and tricks for living with Parkinson’s that go beyond
medication: Facing challenges and overcoming adversity:
Family, work, marriage

Victor McConvey*

Parkinson’s Victoria, Melbourne, Victoria, Australia

Being diagnosed with Parkinson’s is not straight forward, there is no
test or scan and when that news is delivered you may be shocked,
angry, relieved or be experiencing all the emotions at once. This
news and its subsequent treatment is delivered by medical
professionals who will prescribe medication to alleviate symptoms.
Increasingly we are becoming aware that the management of
Parkinson’s goes beyond medication. This presentation will look
beyond medication and at what we can do to improve living with
Parkinson’s and meet the challenge it sometimes provides.

We will explore how we can become experts in our own condition
and take control, identify some strategies to manage symptoms that
may not be well acknowledged or managed by medical
professionals and discuss considerations to take when thinking
about using Complementary and Alternative medicine to help
manage our Parkinson’s.

PCO11

Resilience — Beyond a diagnosis
Kathie Hill*, Nancy Peate
Parkinson’s Resources of Oregon, Portland, Oregon, USA

Overall goal: To enhance understanding of the role of resilience in
managing chronic disease and wellness.

Can resilience be learned? The authors examine behaviors and
attitudes that contribute to living well with Parkinson’s disease,
including the importance of socialization, group exercise, seeking
gratitude and cultivating mindfulness. The relevant current literature
about resilience is reviewed and connections to managing life with
Parkinson’s are discussed. The authors describe their personal
stories after the diagnosis of Parkinson’s disease in mid-life and

their journeys to find resilience. The process of finding community
and founding a wellness-focused support group in Portland, Oregon
is described. The significance of neuroplasticity and aging are also
discussed. Current best practices are presented and methods are
described to enhance the ability to find and maintain quality of life.

PCO12

Multidisciplinary and interdisciplinary care and the current
state of the evidence

Julie Carter*

Oregon Health and Science University, Portland, Oregon, USA

Interdisciplinary team care is distinguished from multidisciplinary
team care by the fundamental difference of a collaborative care
plan. Multidisciplinary teams use their own expertise to develop
individual care goals while interdisciplinary teams build on each
other’'s expertise to achieve shared patient care goals. There is a
general assumption that interdisciplinary teams improve patient
outcomes, increase individualized and patient-centered goals,
improve quality care and provide for more efficient care. This talk
will explore the evidence for this assumption. The complexity of
measuring objective and subjective outcomes for team effectiveness
will be discussed.

PCO13

How do I build a multidisciplinary or interdisciplinary center?
Challenges we may face in the process

Micheal Okun*', Genko Oyama*?

' Fixel Institute for Neurological Diseases, Gainesville, FL, USA

2 Department of Neurology, Juntendo University School of Medicine,
Tokyo, Japan

Building a multidisciplinary or interdisciplinary Parkinson’s disease
center can be challenging. In this talk we will review the key
elements necessary for success. The first principle is understanding
the difference between consultative care, multidisciplinary care and
interdisciplinary care. Next, one must understand the geography of
the region, the referral patterns and also the resources available
from local, regional, state and federal governments. Finally, a
multidisciplinary or interdisciplinary care team must be thoughtfully
assembled. Most Parkinson’s disease care teams are led by a
patient coordinator or liaison. Core team members frequently
include a movement disorders neurologist, a neurosurgeon, a
neuropsychologist, a social worker (or a counseling psychologist), a
speech/swallow therapist, an occupational therapist and a physical
therapist. Some teams also include a nutritionist, a dentist, an
internist and/or a gastrointestinal doctor. One key element for
success includes weekly meetings with interdisciplinary discussions
focusing on patient care issues. Finally, many successful centers
will embed clinical trials and research into the patient experience
and include databases to track outcomes. There are several recent
examples of interdisciplinary care models including the Dutch
ParkinsonNet and the American Service and Science Hub though
models should be designed to embed with available local resources.
Ideally in a Parkinson’s care model, all services can be offered
under one roof, outcomes can be tracked and the next generation
clinicians can be trained. Additionally, the integration of telemedicine
will likely become increasingly important. Many centers will embed
within their care teams other processes and care groups including
DBS, depression/apathy, gait/balance and brain health among
others.
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PCO14

Models of care across different regions of the world: What can
we learn from each other?

Bas Bloem*

Department of Neurology, Radboud MC, Nijmegen, The
Netherlands

Innovations are needed to create more patient-centered and
sustainable models of healthcare. The speed of this reformation
could be accelerated by exchanging experiences across different
innovations. Presently, many innovations arise independently, and
we learn insufficiently from the lessons of failed innovations, nor do
we benefit by scaling successful innovations from one area of
medicine to another. In my presentation, | will illustrate the
opportunities offered by the art of imitating and duplicating
successful innovations already proven to be successful in another
area of care. Specifically, | will demonstrate this by discussing our
own experience in extending a cost-effective network solution —
developed in The Netherlands, and initially for persons with
Parkinson’s disease — to other countries, to other healthcare
settings and to other disease populations. Our key experience is
that innovations are greatly facilitated by “learning from differences”.
Moreover, successful innovations can be extended readily to other
geographical areas and even to other areas of medicine, but not in a
straightforward “copy-paste” fashion, but rather by adjusting the
model to local circumstances, existing services and specific needs.
My take home message is that, in addition to stimulating
innovations, it is equally important to carefully taking stock of
existing successful models and to translate their effective
ingredients — if needed in adjusted form — to other settings.

PCO15

Deep brain surgery: Differentiating different devices
Kelly Foote*
University of Florida, Gainesville, USA

Deep brain stimulation (DBS) is the treatment of choice for patients
with advanced idiopathic Parkinson’s disease (PD) with problematic
motor fluctuations on medical therapy, or those with debilitating,
medication refractory tremor. For many years, Medtronic was the
only manufacturer of implantable DBS hardware, but recently Abbott
and Boston Scientific have produced competing DBS systems.
Competition in the DBS market is beneficial, and should motivate
innovation and drive down costs, but differentiating among the
available DBS hardware systems and choosing which DBS device is
best suited for a given patient or application is a new challenge
faced by DBS practitioners.

The lack of comparative studies among available devices and the
absence of published guidelines in this decision process contributes
to uncertainty and confusion among providers and patients. Here
are several useful factors for clinicians to consider when selecting
the appropriate DBS device for patients:

The published primary clinical outcomes across all three devices
reveal similar efficacy for improving dyskinesia and motor
fluctuations in PD patients. The devices are more similar than they
are different. All three devices provide constant current options
although the MedtronicTM system allows for more limited
programing with constant current. Constant current ensures that
changes in tissue impedance will not affect the delivery of a precise
amount of electricity. There are major differences in the US FDA
approvals for specific devices both in brain target and in brain
disease. There are differences in technology, availability, and
specifications (Table 1).

Suggested tips for choosing DBS hardware:

Tip #1 Selection of the optimal brain target for a given patient (STN
vs. GPIl) and the approach (unilateral vs. bilateral) may narrow the
choice of device.

Tip #2: Assess access to programming and technical support.

Tip #3: A rechargeable device may not be appropriate for all
patients.

Tip #4 Assess the potential need for future full body MR imaging.
Tip #5 Predict the utility of current steering or current shaping.

Tip #6 DBS practitioners’ efficiency, comfort, and efficacy using a
particular programming platform is an important determinant of DBS
outcomes.

Table 1. Comparison of DBS Devices

Medtronic™ Abbott Infinity™ Boston scientific Vercise™
Approved Bilateral STN and GPi Bilateral STN for PD Bilateral STN for PD
indications DBS for PD

Unilateral or Bilateral VIM for
Bilateral STN and GPi ET
for dystonia*

Unilateral VIM for
tremor

Bilateral Anterior Limb
of the Intemal Capsule
for refractory OCD *

Directional Not available
Lead approval

(2016) Segmented 1-3-3-1
lead, current steering

(2019) Segmented lead 1-3-3-1
Current shaping and with Multiple
Independent Current Control

Sensing Advanced sensing Not available Not available
capabilities platform NEXUS, not
yet available

commercialh

System Battery | Medtronic Activa SC Abbott Infinity ™ Dual Vercise Primary Cell Batlery ™
life (single chamber) and chamber Non-rechargeable) | (Dual chamber) estimated 4.5 years

PC (dual chamber) estimated 4-5 years of of battery life and the Vercise

estimated 3-5 years battery life* Gevia™ rechargeable systems,
batery* estimated 15 years" approval in

USA, 25 years in Europe (no shut-

off)

Medtronic Activa RC
(rechargeable)

15 years after recent
software update

Conditional Conditional Not Available

MRI
Conditionality

Number of 8 Contacts (2x4)
stimulation
Contacts

16 Contacts (2x8) 16 Contacts (2x8)

Wireless None
Remote
Control

1-2 meters in telemetry 91.4 cm (36 in) telemetry

Programming Frequency 2-250 Hz
features

Frequency 2-240 Hz Frequency 2-250 Hz

Pulse Width 60-450 ps Pulse Width 20-500 ps Pulse Width 20-450 ps

Max Amplitude 10.5 V

(voltage mode) / 25.5 Max Amplitude 12.75 mA Max Amplitude 12.7 mA per contact
mA {current mode) (20 mA total)

PCO16

DBS programming with different devices. Advantages of using
different devices for optional programming

Michele Tagliati*

Cedars-Sinai Medical Center, Los Angeles, CA, USA

Motor fluctuations are important determinants of quality of life in
Parkinson’s disease (PD). When medical strategies fail, patients
may be candidates for deep brain stimulation (DBS), a surgical
procedure that has become an established treatment for movement
disorders and other indications. More than 120,000 patients
worldwide have been implanted over the past three decades. DBS
can be currently performed using one of at least three different
devices, which offer different capabilities, including implantable
pulse generators (IPG) able to deliver electrical pulses using single
or multiple independent sources at constant voltage or constant
current, traditional (cylindrical) or segmented active lead designs. To
date, virtually no comparative studies have evaluated the efficacy of
the available DBS devices for specific motor problems in advanced
PD. As a result, neurologists and neurosurgeons currently lack
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guidance as to which device could be most appropriate for a
particular PD patient. Current literature for each device will be
reviewed, with the intent of identifying clinically relevant variables
that may guide the best choice, including type of electrical delivery,
current source, lead and pulse generator design, stimulation setting
ranges, ease of programming, therapeutic target and device
longevity. For each clinical scenario, pragmatic and (when available)
evidence-based recommendations will be provided as to which
patients could be candidates for either device based on DBS
programming features.

PCO17

Infusion and other novel drug therapies in the treatment of PD
Peter LeWitt*

Departments of Neurology, Henry Ford Hospital and Wayne State
University School of Medicine, West Bloomfield, Michigan, USA

Control of Parkinsonian symptoms can be problematic because of
irregular and delayed uptake of levodopa (LD), leading to motor
fluctuations and exacerbation of dyskinesias. These are primarily
problems associated with the pharmacological properties of orally-
administered LD, which has a relatively short clearance half-life.
Adequate circulating concentrations of LD (needed to maintain an
“‘on” state) are often not achieved from conventional LD
formulations. Attempts at improving consistency of LD effect through
novel oral formulations have been a topic of research in recent
years, with CD-LD products marketed or under development by
Impax Laboratories and by Intec Pharma (Accordion Pill®).
Alternative route of LD delivery, including prodrugs and pulmonary
administration (Inbrija® by Acorda Therapeutics), have undergone
clinical testing with some success. Another therapeutic approach
has been subcutaneous infusion of solubilized carbidopa (CD)-LD,
currently in clinical trials being carried out internationally (ND0612;
NeuroDerm Ltd). From investigations of the pharmacology of
solubilized CD infusion has been the discovery that it confers a
unique LD-enhancing effect not encountered with oral
administration.

Two marketed infusion therapies for PD have been available for
many vyears. IN recent years, there has been continuing
investigation as to their merits and limitations. One of them, per-
gastric jejunal pump infusion of a constant concentration CD-LD
micro-suspension of CD-LD (Dudopa®/Duopa®), was created to
gain more continuous LD effect by bypassing the irregular release of
CD-LD from the stomach occurring with conventional oral
administration. Another approach for continuous dopaminergic
stimulation has been subcutaneous infusion of the dopaminergic
agonist apomorphine as either an adjunct to LD or as a solo
therapy. A recent international prospective trial of apomorphine
infusion (TOLEDO) provided insight into the effectiveness and
limitations of an infusion approach to achieve more continuous “on”
time. The next frontier for improving continuity of symptomatic
control with LD may involve utilizing gene therapy for enhanced
pharmacological actions. Completed and ongoing clinical trials of
gene therapy have given insights into how these more invasive
approaches can enhance the utility of an old drug very much
needing improvement.

PCO18
Potential of immune-based therapies
Seung Jae Lee*

Seoul National University, Seoul, South Korea

Parkinson disease (PD) is characterized by deposition of ao-
synuclein aggregates in neuronal inclusion bodies, known as Lewy

bodies and Lewy neurites. Several inherited forms of PD have been
linked to mutations in SNCA, the gene encoding a-synuclein.
Furthermore, common genetic variants of SNCA have been
associated with sporadic forms of PD. Collectively, these findings
suggest that a-synuclein is critically involved in the pathogenesis of
PD and is a leading therapeutic target. Recently, several trials for
developing immune-based therapies are underway at different
stages, some in clinical trials and others in preclinical stages. In this
talk, | will review the ongoing efforts towards immunotherapies
targeting a-synuclein. | will also discuss the results from animal and
cell studies, which provides insights into the mechanism of action for
the a-synuclein-targeted immunotherapies. Finally, Potential targets
for PD immunotherapies other than a-synuclein will be discussed.

PCO19

Dizziness and PD, what is it and how can my doctor help? Non-
motor autonomic problems of PD and what’s their impact?
Timothy Anderson*

University of Otago, Christchurch, New Zealand

“Dizziness” can mean different things to different people so its
critical for both patient and clinician to mutually understand what
type of dizziness is present.

The most common cause of dizziness in PD is neurogenic
orthostatic hypotension (nOH); low blood pressure on standing)
defined as systolic blood pressure decrease of 20 mmHg or more,
or a diastolic decrease of 10 mmHg or more, within 3 min after rising
from a supine to a standing position, not due to cardiac or low blood
volume reasons. Prevalence in PD is 30% and nOH can be a
prodromal symptom. Another type of OH is post-prandial OH (i.e.
low blood pressure after eating). Whilst frequently asymptomatic
15-20% have symptomatic OH, one of the most debilitating
conditions in PD, resulting sometimes in recurrent fainting
(syncope), fractures and head trauma. Although nOH is related to
autonomic nervous system dysfunction it can be aggravated by anti-
parkinsonian medications. Severe OH in the first few years of PD
may suggest an alternative (atypical) parkinsonian disorder such as
multiple system atrophy (MSA). A simple screening test for
autonomic dysfunction is heart rate less than 16 beats per minute in
response to standing. Non-pharmacologic treatment of nOH
includes reduction of BP-lowering medications, and education to
stand slowly and not to remain motionless when standing.
Compression stockings and abdominal binders are poorly tolerated
but may be useful. Increased daily salt and water intake, and a
glass of cold water for transient alleviation may help. Elevation of
the bed head by 15—-20cm can reduce nocturnal diuresis and retain
blood volume. Pharmacologic therapy with fludrocortisone,
midodrine and droxidopa can be effective whilst there have been
reported benefits from pyridostigmine, ergotamine with caffeine, and
octreotide.

Other causes of dizziness in PD to be discussed include benign
paroxysmal positional vertigo (BPPV) accounting for 11% of PD
patients in one study, hyperventilation related to anxiety, somatic
manifestation of depression, or an atypical expression of cognitive
impairment.

PCO20

Autonomic challenges and PD

Shen Yang Lim*

Division of Neurology, University of Malaya, Kuala Lumpur,
Malaysia

Autonomic dysfunction can occur many years before a diagnosis of
Parkinson’s disease (PD) is made, and symptoms are prevalent
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even in patients with newly diagnosed, untreated PD. Symptoms of
autonomic dysfunction substantially impair health-related quality of
life, and some symptoms, such as persistent orthostatic
hypotension, may also be a predictor of shorter survival.
Recognition of autonomic impairment is important and physicians
should actively enquire about, investigate and treat these problems
as an integral part of managing PD, since symptomatic treatment is
frequently effective.

In this lecture, | will give a broad overview of the autonomic
problems that occur in PD. Topics covered include orthostatic
hypotension,  gastroparesis, constipation, drooling, urinary
dysfunction, sexual dysfunction and thermoregulatory dysfunction. |
will review aspects of clinical presentation and discuss
pharmacological management strategies using a pragmatic and
evidence-based approach. Non-pharmacological measures will also
be mentioned where appropriate.

PCO21

Advancing treatment options for PD cognitive impairment
Daniel Weintraub*

Perelman School of Medicine at the University of Pennsylvania,
Philadelphia, PA, USA

The management of cognitive impairment has benefitted from
treatment strategies developed for AD. Despite this, only one large,
positive controlled cholinesterase inhibitor (ChEI) randomized
controlled trial (RCT) in PDD has been published (100), leading to
the FDA approval of rivastigmine as a treatment of PDD, but this
was 15 years ago. Statistically significant, but clinically modest,
effects for rivastigmine on a range of primary and secondary
outcome measures were observed, and ChEl treatment was
associated with increased nausea, vomiting, tremor and dizziness.
A similar clinical trial of donepezil for PDD produced similar
numerical results for cognitive improvement, but due to an outlier
site was a negative study based on the primary outcome measure
(101). In two RCTs that included both PDD and DLB patients,
memantine was found to be partially beneficial for PDD in one (102)
but not the other (103), although the latter study showed secondary
psychiatric benefit in patients with a DLB diagnosis. The treatment
landscape for PD-MCI has been no more promising to date, with
failed RCTs for both rasagiline (104) and rivastigmine patch (99),
although the latter study showed a secondary, positive effect on a
performance-based measure of cognitive functioning.

In terms of PD medications, there is no evidence that choice of the
initial PD medication makes a difference in terms of long-term
dementia rates (105, 106), but the association between
anticholinergic medication use and long-term cognitive decline in PD
(107) is a concern given the common use of medications with
anticholinergic properties in this population (108). For non-
pharmacological approaches, there is preliminary evidence that
cognitive (109) and physical (110, 111) training/activity may lead to
at least short-term benefit in some cognitive abilities. Given the
association between vascular risk factors (42, 112) and pathology
(113) and cognitive impairment in PD, and the association between
both OH (41) and obstructive sleep apnea (OSA) (114, 115) and
cognitive performance in PD, treating other common medical or
non-motor symptoms is important as well.

PCO22

Emergency treatment options for PD
Simon Lewis*

University of Sydney, Sydney, Australia

Most Parkinson’s disease (PD) patients who are admitted to hospital
as an emergency are generally experiencing another medical

problem. Such an admission may (e.g. fractured hip from a fall) or
may not (e.g. cardiac stenting) be related to their existing PD.
However, a small number of patients will present with an emergency
that is directly related to their PD. These problems can occur across
motor and non-motor domains and need to be managed swiftly and
effectively to avoid further complications. A general approach for
dealing with such emergencies is required and will involve an
understanding of the potential triggers for the presentation.
Clinicians and care givers need to recognise where issues such as
infection, metabolic disturbance or changes in medication may have
precipitated a sudden change.

This lecture will attempt to summarise the motor and non-motor
emergency presentations that need to be recognised and
appropriately managed. Motor emergencies can often be divided
into those where there is too little (akinetic) or too much (dyskinetic)
movement. These may arise from concurrent illnesses, changes in
medication (PD and non-PD) or indeed the malfunctioning of a
device assisted technology such as Deep Brain Stimulation, Intra-
Jejunal Levodopa or Sub-cutaneous Apomorphine infusion.
Challenges in the delivery of PD medication, such as peri-operative
‘nil by mouth’ periods, also present their own challenges that require
urgent management. Non-motor emergencies such as psychosis,
severe constipation and hypotension will also be briefly covered. It
is intended that this presentation will help patients, caregivers and
health care professionals identify the red flags that drive these
emergencies and hopefully allow swift effective strategies to
minimise the harm that might otherwise arise.

PCO23

The future of treatments for dyskinesias
M. Angela Cenci Nilsson*
Lund University, Lund, Sweden

Dyskinesias continue to be a debilitating complication of
dopaminergic therapies for Parkinson’s disease (PD). The most
common dyskinesias consist of fast (‘choreiform’) movements that
appear when blood and brain levels of dopaminergic medications
are relatively high (termed ‘peak-dose dyskinesias). This form of
dyskinesia can be reproduced in the laboratory by administering
relatively high doses of L-DOPA to rodent or monkey models of PD
once or twice a day. Thanks to studies performed in these animal
models, we have learned a lot about the pervasive changes
produced by high doses of L-DOPA in a parkinsonian brain. Thus,
animal models of peak-dose L-DOPA-induced dyskinesia (LID)
show prominent changes in the activity, molecular structure, and
function of both neurons and non-neuronal cells in the striatum and
other brain regions. In animal models of peak-dose LID, both the
abnormal involuntary movements and the associated brain changes
can be suppressed using different categories of drugs. Particularly
effective are drugs that interact with glutamate or serotonin
receptors. The lecture will present the latest advances made in this
area and review ongoing and imminent clinical studies evaluating
modulators of glutamate or serotonin receptors in people with PD.
Then | will review other forms of PD dyskinesias for which we still
lack valid animal models and specific pathophysiological notions.
These forms include the so-called “diphasic dyskinesias”, “off-period
dystonias”, and “end-of-day dyskinesias”. The latter is a novel form
of dyskinesia described in patients receiving continuous
dopaminergic stimulation. Although these dyskinesias are less
common than the peak-dose variant, they warn us not to
underestimate the complexity of dyskinetic phenomena in PD,
particularly when developing novel therapeutics. For this reason, the
path towards future antidyskinetic therapies goes via personalised
options that can be tailored to the needs of individual patients.
People with PD can really help scientists and doctors achieve this
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goal by carefully reporting their own response to different treatments
and life style factors.

PCO24

Roles patients can play in advocacy & activism

Therese Scott Duncan*

Karolinska Institutet HIC, Health Informatics Centre, Stockholm,
Sweden

In the Merriam-Webster dictionary, ‘advocacy’ is defined as: “the act
or process of supporting a cause or proposal’. The same source
defines ‘activism’ as: “a doctrine or practice that emphasizes direct
vigorous action especially in support of or opposition to one side of
a controversial issue”. In this pre-congress course the focus will be
on the more action-oriented concept of activism. A research-based
framework will be used as a basis for discussions throughout the
session, see below.

Roles patients play

Research from the Karolinska Institutet in Stockholm, Sweden, has
resulted in a framework outlining some of the different roles patients
can take when dealing with their health issues. Preliminary results
indicate that the framework is helpful for promoting a more nuanced
discussion around patient activism, irrespective of diagnosis. A
person often takes on several roles at the same time and alters
between roles in different situations and/or contexts. The framework
currently comprises 12 different roles:

The Activist — works for changes in policy and practice related
to their health and healthcare needs

The Mentor — shares their knowledge and experiences to teach
others

The Academic — stays updated on the latest scientific articles
and evidence

The Patient Researcher — uses scientific methods to investigate
their health issues and/or partners with established academic
researchers

The Self-care Expert — does what they can to learn about their
health and wellbeing and works to improve it

The Communicator — writes and/or speaks about their own
health experiences in conferences and meetings and/or articles,
blogs and social media

The Hacker — addresses health issues through the use of
technology

The Tracker — self-monitors health issues

The Healthcare Partner — creates and manages partnerships
with healthcare professionals

The Innovator — creates or has ideas about new solutions based
on their health and healthcare needs

The Entrepreneur — builds companies or organizations from
their experiences with health and healthcare needs

The Healthcare Coordinator — manages and coordinates
multiple healthcare contacts for their health issues

PCO25

A: Research Activism
Karen Raphael*
New York University, New York, NY, USA

This intermediate-level “Research Activism” session is particularly
intended for People with Parkinson’s (PwP) who are already familiar
with the clinical trials and clinical research process and who may
already identify themselves as Research Advocates. It is intended
for those who wish to deepen their understanding of inferences that

can or cannot be made from a published clinical research paper,
science journalism study summary or clinical trial protocol. The
intent is to improve participants’ abilities to effectively communicate
research findings and journalistic research reports in terms of
strengths and limitations and applicability to a particular individual
with PD. It also intends to improve skills of session participants who
work with funding agencies or pharmaceutical companies to go
beyond improving recruitment, retention and acceptability of a
protocol to PwP. Specifically, it aims to prepare you to advocate for
trial designs that are maximally geared toward allowing other PwP
to evaluate whether findings from a successful Phase 3 trial indicate
that “this new treatment is appropriate for me, given my current
clinical situation.”

PCO26

B: Wellness Activism
Tim Hague*
U-Turn Parkinson’s, Winnipeg, Manitoba, Canada

‘My goal would be to have all my patients become athletes’ Dr.
Borys a movement disorders neurologist.

The goal of this session is to provide people living with Parkinson’s
the tools to understand the mindset of a seasoned athlete in the
area of Wellness. We will look at wellness from a holistic viewpoint
considering all of its spheres. Exploring the mindset of the traditional
athlete we will discover what sets that individual apart and how we
can incorporate their thinking into our personal plan of action to live
well with Parkinson’s disease. Key take always will be learning how
to craft your plan of action in living well with Parkinson’s; gaining
POIS2E as you learn a holistic approach to caring for the whole you,
and discovering again the ‘secret’ hiding in plain sight — wellness —
what the research has said all along.

PCO27

C: Tools for activism

Martin Taylor*

Parkinson’s Research Advocacy Group, Gorebridge, Edinburgh,
United Kingdom

Most PwP consume their research news through social media, in
particular the charity social media accounts. It is often apparent from
the comments on these news stories that there is a genuine lack of
understanding by many of those reading, but also in the level of
expectancy, which is often very unrealistic as regard what impact
the news will have for the patient community.

The session will look to outline and assess the various tools
available to PwP to interact and engage with research activism and
further demonstrate how that activism can be leveraged to influence
the PD research agenda. Further it will inform as to how these
platforms can be used to educate and empower the patient
community to have a voice in the work for which they are the
ultimate stakeholders. Platforms such as Twitter allow patients to
directly opine on research news and ask questions to increase their
own and others understanding, it allows us to question the rationale
behind research studies and share both positive and negative
outcomes from research news stories.
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Oral Sessions

01

What is a-synuclein — The biology

Ronald Melki*

Institut Francois Jacob (MIRCen), CEA and Laboratory of
Neurodegenerative Diseases, CNRS, Fontenay-aux-Roses, France

The aggregation of proteins within the central nervous system is
deleterious and associated to neurodegenerative disorders. The
aggregation of the protein a-synuclein is associated to
synucleinopathies, in particular Parkinson’s disease. How a-
synuclein aggregates, how those aggregates traffic between cells,
amplify by recruiting endogenous monomeric a-synuclein and cause
distinct synucleinopathies is unclear.

| will explain the molecular events that lead to a-synuclein
aggregation. | will present data illustrating the propagation
propensities of aggregated a-synuclein. | will show how a-synuclein
aggregates bind to the cell membranes, what they bind to and the
cellular consequences of binding. | will present a quantitative
assessment of their uptake, transport and export. | will show data
demonstrating that pathogenic a-synuclein aggregates disrupt the
endo-lysosomal membranes to reach the cytosol where they
amplify. Finally, | will describe how and why different a-synuclein
polymorphs cause distinct diseases. Strategies targeting the
propagation of aggregated a-synuclein will be presented and
discussed.

02

The pathology of a-synucleinopathies (brain donation)
Peter Riederer*
University of Wirzberg Medical School, Wirzberg, Germany

Histological and immunohistological studies demonstrate that Lewy
bodies (LB) are the morphological hallmarks of sporadic Parkinsons
disease (PD) and dementia with LB (DLB), but can be found also in
other neurodegenerative disorders or even in aged subjects. a-
synuclein (aSYN) is a major component of LB. There is no doubt,
that in aSYN related genetic cases, parkinsonism is the clinical
correlate. In sporadic PD, there is also pathological accumulation of
aSYN which follows a sequence of pathology in six stages — the
Braak stages.

This has been assumed to correlate to respective clinical
dysfunctions/symptoms.  While some retrospective clinico-
pathological studies habe largely confirmed Braaks hypothesis,
there is no correlation with clinical severity or duration of PD,
duration and severity of motor dysfunction nor to nigral aSYN
burden, cell loss and striatal loss of dopamine. According to
Jellinger (J. Neurol. 2000) up to 43% follow this pattern. In addition,
up to 55% of elderly subjects with LB pathology revealed no
neuropsychiatric symptoms or were not classifiable.

In PD with dementia (PDD), LB are predominant in transentorhinal
and entorhinal cortices as well as in CA2-3 region of the
hippocampus suggesting that dementia in PD follows PD-like
pathology in limbic structures and is independent of AD (Bertrand et
al 2004). Distribution or load of aSYN pathology do not permit a
post mortem diagnosis of extrapyramidal symptoms or cognitive
impairment (Parkkinen et al 2005). On the other hand, there have
been trials for a diagnostic staging of PD (Przuntek et al 2004), but
without further post mortem evaluations.

Therefore, all this clearly indicates the necessity for further clinical-
pathological studies and underline the importance of human post
mortem brain studies, brain donations and human brain banking. As
models are mirroring only selected symptoms of a disease it is of

utmost interest to perfom eventually prospective clinical-pathological
studies on our own species and in particular on human post mortem
tissue.

03

Patients as living science: The importance of participating in
clinical trials

Soania Mathur*

Designing A Cure, Ajax, ON, Canada

As those of us with Parkinson’s know, although we may share some
symptoms, most of us experience our own unique version of this
disease. We differ in terms of age of onset, symptoms, progression,
response to treatment and prognosis. This patient experience can
inform researchers, and this data must be captured and recorded,
analyzed and studied if we are going to successfully figure out the
cause of Parkinson’s and develop targeted therapies against this
disease. Without our involvement, research cannot progress.

For a new neurologic treatment to get from the lab counter to the
pharmacy shelf it can take decades and well over a billion dollars.
Approximately half of that time is spent in clinical trials. Yet close to
85% of all clinical trials are delayed due to recruitment difficulties
and a shocking 30% fail to recruit a single subject. Any delay a
study faces due to difficulty in finding participants, leads to a huge
waste of resources, money and most importantly time. It is in our
best interests for us as a community to improve involvement in
medical research.

In this talk how patients can advance our knowledge of Parkinson’s
disease and the need for clinical trial participation, will be discussed.
Some of the barriers to patient involvement and specific ways to
address those factors will also be explored.

04

Clinical trials and efficacy of clinical trials targeting a-synuclein
Jesse Cedarbaum™
Biogen, Cambridge, MA, USA

The key role of a-synuclein in the pathogenesis of Parkinson’s
disease is supported both by pathological findings as well as genetic
evidence linking mutations and the presence of extra copies of the
a-synuclein gene to the development of autosomal-dominant
Parkinson’s disease, and evidence from research studies that
aggregated a-synuclein can cause cellular dysfunction and
degeneration. In the past few years, clinical trials have begun that
are testing a variety of approaches to reducing or blocking the
pathogenic effects of a-synuclein in the brains of patients with
Parkinsonian disorders. Monoclonal antibodies and anti-synuclein
vaccines currently being studied in Phase 1 and 2 clinical trials are
designed to block the spread of synuclein pathology in the brain,
and to neutralize its toxic effects. Small molecules designed to
prevent aggregation are also being studied, as are approaches to
reducing cells’ ability to make a-synuclein as well. Challenges in the
design of anti-a-synuclein clinical trials include 1) selecting the right
patients, 2) developing assays for biomarkers that can tell us if the
drug is actually interacting with and changing a-synuclein levels in
the brain, 3) understanding if traditional clinical tests will tell us what
we need to know about how well anti-synuclein drugs might be
working and 4) the development and application of novel testing
methods such as wearable technologies and smartphone apps that
can potentially give researchers new and better information about
the safety and effectiveness of the new drugs under study and how
meaningful any positive effects that might be observed will be in the
lives of patients and their families. The development of successful
anti-synuclein therapies for Parkinson’s disease is an ongoing



WPC 2019 Abstracts 11

collaborative effort requiring participation of pharmaceutical
companies, academic researchers, government regulators,
advocacy and other not-for-profit organizations, persons with
Parkinson’s disease and their families.

05

History of Parkinson’s disease research in Japan: Past,
present, and future
Toshiharu Nagatsu*
Fujita Health University School of Medicine, Toyoake, Japan

Parkinson’s disease (PD) is a progressive aging-related, and the
second most common neurodegenerative disease after Alzheimer's
disease. Typical symptoms of PD are tremor, bradykinesia, rigidity,
and postural instability, as well as non-motor symptoms such as
constipation, insomnia and depression. PD is cause by cell death
mainly in catecholamine (dopamine, noradrenaline, and adrenaline)
neurons, especially in nigro-striatal dopamine neurons. PD was
originally described by James Parkinson in 1817 in London.
Research on PD began in Europe in the 1800s and in the early half
of the 1900s in the USA and Europe. In Japan, studies on PD have
been conducted since the latter half of the 1900s, simultaneously
with the continued progress made in the USA and Europe. Several
of the studies in Japan have been carried out in collaboration with
researchers in USA, Canada, Australia, and other parts of Asia. In
this lecture we will present several major achievements in PD
research in Japan. The topics include the following subjects:
stereotactic neurosurgery, now deep brain stimulation; the
molecular changes in enzymes related to dopamine and
noradrenaline metabolism such as tyrosine hydroxylase, aromatic L-
amino acid decarboxylase, dopamine B-hydroxylase, monoamine
oxidase, and in cytokines and growth factors related to cell death
and neuroinflammation in post-mortem brains, cerebrospinal fluid
and blood in PD; possible endogenous neurotoxins; ER stress and
oxidative stress; mitochondrial dysfunction, parkin, mitophagy, and
apoptosis; new disease concepts such as Segawa disease (DYT5)
caused by GTP cyclohydrolase, which regulates dopamine
synthesis as cofactor of tyrosine hydroxylase, as causative gene
and Kosaka's Lewy body disease; neural circuitries in movement in
PD; MIBG for investigating sympathetic involvement in PD; possible
neuroprotective therapies with monoamine oxidase B inhibitors; new
drugs such as L-DOPS, Zonisamide, and Istradefylline; genes
contributing to sporadic PD; gene therapy; and stem cell therapy by
using iPSc-derived dopamine cells, which is now preparing for a
clinical trial by Jun Takahashi et al. at Kyoto University. Japan is
expected to contribute to development of therapy to prevent,
recover or stop the progress of PD, such as regenerative therapy
and disease-modifying drugs.

06

James Parkinson Special Lecture — Mitochondrial energy crisis
as a pathogenesis of Parkinson’s disease

Yoshikuni Mizuno*

Department of Neurology, Juntendo University, Tokyo, Japan

Mitochondrial energy crisis has been raised as an important
mechanism in the pathogenesis of Parkinson’s disease (PD). In
1986, we found inhibition of mitochondrial complex | by MPTP and
MPP+. MPTP is metabolized to MPP+ by the MAOB in the astrocyte
and MPP+ is actively taken up into the dopaminergic neurons. Thus
selective degeneration of the dopaminergic neurons was explained,
but the mechanism of degeneration was not clear. We found
inhibition of not only complex | but also inhibiton of the alpha-
ketoglutarate dehydrogenase complex of the TCA cycle by MPP+.
The alpha-ketoglutarate dehydrogenase complex provides

succinate as a substrate for the electron transport system for the
ATP synthesis. This dual inhibition of complex | and alpha-
ketoglutarate to succinate oxidation would deleteriously impair the
ATP synthesis. We examined complex | and alpha-ketoglutarate
dehydrogenase complex in 7 persons with PD and 5 controls. All the
PD patients showed loss of complex | and alpha-ketoglutarate
dehydrogenase complex by immunohistochemistry. In addition,
pathogenesis of Park Il is a lack of encircling the damaged
mitochondria by phagocytes. Furthermore, Devi et al. showed
accumulation of a-synuclein in mitochondria of PD to inhibit complex
|. Putting these evidences together, mitochondrial energy crisis
seems to be an important mechanism in the pathogenesis of PD.

o7

Patient-derived cells to study Parkinson’s disease: Are
astrocytes passive or active players of the disease?

Kaspar Russ', Teku Gabriel', Luc Bousset?, Mauno Vihinen?,
Ronald Melki?, Laurent Roybon™’

' Lund University, Lund, Sweden

2 |nstitut Frangois Jacob (MIRCen), Fontenay-Aux-Roses, France

a-synuclein (aSYN) protein misfolding and aggregation is a hallmark
of synucleinopathies including Parkinson’s disease (PD). However,
it is unclear if different species of aSYN that form in the brain of
patients can influence cellular behavior. Since recent evidence
suggests involvement of astrocytes in PD pathogenesis, we
examined the cellular changes triggered by aSYN monomers and
assemblies, in astrocytes derived from induced pluripotent stem
cells generated from healthy individuals and people with idiopathic
and familial PD. Our data provide evidence for astrocytic
involvement in PD pathogenesis by showing that astrocytes with
certain familial PD backgrounds have exacerbated cellular
responses to aSYN species, which could reduce their ability to
properly execute their supportive functions in the brain of patients.
Astrocytic changes include, but are not limited to, release of pro-
inflammatory cytokines, impaired mitochondria function, and aSYN
clearance.
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08

Making authentic midbrain dopamine neurons — The challenges
Agnete Kirkeby*

NNF Center for Stem Cell Biology (DanStem), University of
Copenhagen, Copenhagen, Denmark

The treatment of Parkinson’s disease (PD) has for >50 years relied
mainly on dopaminergic therapies that are highly effective in the
early years of the condition, but are ultimately limited by the
development of side effects relating to the nonphysiological
stimulation of dopamine receptors in the brain. Targeted
regenerative therapies designed to restore specifically the lost
dopaminergic innervation of the striatum would therefore represent
a major advancement in the treatment of PD. Transplantation of
human fetal ventral midbrain tissue to the striatum of PD patients
has provided proof-of-principle that such an approach can provide
long-term clinical benefits with a reduced dependency on oral
dopaminergic agents. However, fetal tissue is associated with
several ethical and logistical problems and therefore does not
represent a realistic route to the clinical treatment of PD, and
alternative cell sources are needed for future regenerative strategies
in PD

Methods for producing authentic midbrain dopaminergic neurons
from pluripotent cells have now advanced to a stage which makes it
possible to efficiently and reproducibly produce dopaminergic
progenitors at a much higher purity than can be obtained from
human fetal tissue. A stem cell-based therapy for PD therefore has
the potential to circumvent many of the problems which have been
associated with fetal tissue grafting. Here, we describe the
strategies pursued in our European effort to bring a human
embryonic stem cell (hESC)-derived dopamine cell product to
clinical trial for PD. We have developed efficient protocols for
production of authentic midbrain dopaminergic progenitors, and with
this protocol we expect to be able to produce cell therapies for
thousands of PD patients at a relatively small tissue culture scale.
The preclinical work in this project has involved transplantation of
thousands of animals for assessment of safety and efficacy,
identification of predictive markers for in vivo efficacy, GMP
adaptation of the hESC differentiation protocol and development of
cryopreservation strategies and QC assays. Based on this work we
expect to initiate Phase I/l trials in 2020.

09

Clinical application of stem cell transplantation therapy
Asuka Morizane*
Kyoto University, Kyoto, Japan

The innovation of induced pluripotent stem cells (iPSCs) and
previous embryonic stem cell (ESC) technologies are drawing
attention to their application for regenerative medicine. Parkinson’s
disease is one of the most promising target diseases based on the
history of fetal nigral transplantation in clinics. Although
pharmacological treatments for PD, such as L-dopa, show good
response in the early phase, patient outcomes over the long term
are unsatisfactory. As an additional treatment, cell therapy with
aborted fetal tissues has been performed since 1980’s. The limited
supply of donor source and the unstable quality of the cells prevent
this therapy with fetal tissue from becoming standard. The
technology of iPSCs offers a limitless and more advantageous
donor source. One of the advantages is possibility of preparing
immunologically compatible donor cells from self-derived or
allogeneic iPSCs. Our group has successfully established a protocol
for donor induction with clinically compatible grade. The preclinical
studies transplanted these donor neurons into PD models of mice,
rats, and cynomolgus monkeys, showing graft survival with

functional recovery. Based on these preclinical results, Kyoto
University has started a clinical trial for Parkinson’s disease that
transplants dopaminergic progenitors generated from iPSCs; Kyoto
Trial to Evaluate the Safety and Efficacy of iPSC-derived
dopaminergic progenitors in the treatment of Parkinson’s disease
(Phase I/ll). The trial is designed to evaluate the safety and efficacy
of transplanting human iPSC-derived dopaminergic progenitors into
the putamen of PD patients. The original donor source is iPSCs
prepared at the iPS Cell Stock for Regenerative Medicine at CiRA,
derived from third-party donor blood cells, meaning the
transplantations are allogeneic. The subject will be observed for two
years post transplantation. The presentation will include the recent
results of our research and their clinical application.

010

Cognitive deficits in Parkinson’s disease: Clinical features,
diagnosis, and evolution

Caroline Williams-Gray™

University of Cambridge, Cambridge, United Kingdom

People with PD are around 2.5 times more likely to develop
dementia than other people of a similar age, and nearly half will
have developed dementia by 10 years into their iliness. This has a
major impact on quality of life, care requirements, and survival.
Milder cognitive problems occur earlier in the disease, with one
quarter to one third having ‘mild cognitive impairment’. Subtle
cognitive deficits have even been reported to occur in some
‘prodromal’ PD cases, before movement problems emerge.

Several different domains of cognitive function can be affected,
including executive function (which includes planning and
organisational abilities), memory, and visuospatial function. In more
advanced PD, cognitive problems can be associated with
behavioural changes and visual hallucinations. Diagnostic criteria
for PD-Dementia have been established by the Movement Disorder
Society, which are based on neuropsychological test scores,
evidence of progressive decline, and impairment of day-to-day
functioning due to cognitive deficits. Diagnostic criteria have also
been developed for PD-associated Mild Cognitive Impairment (PD-
MCI). However, there has been some debate about whether this is a
useful diagnosis, as early cognitive impairment in PD is highly
variable and not all patients with ‘PD-MCI’ will go on to develop a
dementia.

Through studying a population-representative cohort of Parkinson’s
patients from diagnosis over time (the CamPalGN study), we have
demonstrated that there are distinct cognitive syndromes in PD
which evolve differently. In particular, early problems with semantic
memory and visuospatial function are predictive of developing a
dementia, whereas problems with executive function are not
necessarily predictive of dementia, and can even improve over time.
We have used genetic and brain imaging studies to demonstrate
that these syndromes have distinct underlying biological bases:
semantic/visuospatial problems reflect a posterior cortically-based
process which is influenced by ageing and genetic variants
promoting formation of protein aggregates in the brain; in contrast,
executive problems reflect dysfunction in frontostriatal dopamine
networks and are influenced by genetic variants affecting dopamine
breakdown, and by dopaminergic medication. Through better
defining and understanding these separate cognitive syndromes, we
can give more accurate prognostic information to patients, and
target these different syndromes with more tailored therapies.
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Neuropathology of cognitive deficits in PD and its insights into
therapeutic interventions

Thomas Montine*

Stanford University, Stanford, CA, USA

Motor impairments are the hallmark of Parkinson’s disease. In part
because of interventions that effectively mitigate motor symptoms,
recently there has been heightened interest in so-called non-motor
symptoms of PD, especially cognitive impairment, a prevalent
manifestation at the time of initial diagnosis that eventually afflicts
the vast majority of people with Parkinson’s disease. Cognitive
impairment and dementia in PD have major impacts on quality of life
including significant disability, loss of employment, patient
institutionalization, caregiver stress and fatigue, increased cost to
health systems, and decreased survival. Here | will review current
knowledge on the genetic risk, disease mechanisms, clinical
manifestations, and experimental interventions for cognitive
impairment and dementia in Parkinson’s disease.

Dr. Montine is the Stanford Medicine Endowed Professor and Chair
of the Department of Pathology. The focus of the Montine
Laboratory is on the structural and molecular bases of cognitive
impairment with the goal of defining key pathogenic steps and
thereby new therapeutic targets. The Montine Laboratory addresses
these prevalent, unmet medical needs through a combination of
neuropathology, biomarker development and application early in the
course of disease, and experimental studies that test hypotheses
concerning specific mechanisms of neuron injury and approaches to
neuroprotection.

012

Therapeutic programs for cognitive health in PD —
interventions and preventions

Atsushi Takeda*

National Hospital Organization, Sendai-Nishitaga Hospital, Sendai,
Japan

Cognitive declines in Parkinson disease (PD) are shown to be
mainly mediated by fronto-striatal dopaminergic dysfunction, frontal
noradrenergic dysfunction and frontal cholinergic dysfunction.
Among them, activation of cholinergic pathway is established to be
able to alleviate cognitive impairments in PD. However, their
efficacy is not so high in later stages of dementia and it is often too
late to start therapeutic interventions after the apparent
manifestation of dementia, thus limiting the efficacy of
cholinesterase inhibitors. In addition, there are not a few PDD cases
in which dopamine replacement therapy must be restricted and
motor function sacrificed due to accompanying psychiatric
symptoms such as hallucinations and delusions, which can further
worsen prognoses of PDD cases. Although the appropriate timing
for therapeutic intervention has not been established yet, early
intervention with cholinesterase inhibitors for PD has been recently
proposed. For examples, activation of the cholinergic system has
been suggested to improve motor function in PD, based on a recent
report of reduced risk of falling and improvement of walking-speed
following the use of cholinesterase inhibitors in PD patients without
dementia. From these backgrounds, we think that it may be possible
to improve PD prognosis by intervening with cholinesterase
inhibitors prior to the onset of PDD. In the previous study, we
showed that severe hyposmia could predict later PDD development
within several years. Therefore, we planned and finished a
therapeutic intervention study using cholinesterase inhibitor in the
non-demented PD group that showed severe hyposmia, one of the
strongest predictors of cognitive decline in PD. Although the data of
this study are under analyses at present, the result will be presented

in this session. In addition to such medication-based therapies, the
efficacy of cognitive training has been recently suggested to
improve cognitive decline in PD. This topic will also be introduced.

013

An overview of sleep disorders in Parkinson’s disease
Isabelle Arnulf*
Sorbonne University, Paris, France

The whole gamut of sleep disorders may be seen in PD,
occasionally in the same patient. Insomnia, particularly the inability
to maintain the state of sleep, is extremely common. There are
numerous potential causes for poor quality nocturnal sleep in PD
including significant difficulties in moving around the bed during
nocturnal awakenings, as well as pain, anxiety, severe dystonia and
dopamine dysregulation syndrome. Daytime sleepiness can be the
result of poor overnight sleep, but is also caused by the underlying
neurodegenerative process itself, with potential contribution of
melatonin insufficiency. It may not be reported by patients who often
seem unaware of the extent of their somnolence. Parasomnias,
particularly REM sleep behavior disorder, and prolonged
confusional episodes with or without hallucinations are also a
significant issue for many patients and carers alike. Eventually,
sleep apnea occurs also in PD (especially those sleeping on their
back because of bradykinesia, although its effects and the benefit of
treating apnea are debated. A specific sleep problem in multiple
system atrophy is stridor, which may be managed with various
ventilation modes, depending on whether it is or not associated with
apnea.

014

The restorative function of sleep

David Breen™

Centre for Clinical Brain Sciences, University of Edinburgh,
Edinburgh, Scotland, United Kingdom

Most of us spend around one-third of our lives asleep, with sleep
being crucial for a multitude of brain functions (including learning
and memory). Sleep dysfunction is well recognised as a
consequence of some brain diseases (such as Parkinson’s).
However, it has recently been suggested that sleep and circadian
disruption in healthy individuals may even cause or contribute to
age-related neuropathology. Animal and human studies have shown
that sleep restriction can lead to the accumulation of Alzheimer’s-
type pathology (due to increased formation and reduced clearance
of amyloid-beta via the glymphatic system), as well as being
detrimental to the brain in other ways. Epidemiological studies have
also begun to show that poor sleep may be linked to the
development of later-life neurodegenerative diseases (including
Alzheimer's and Parkinson’s). Further research is needed to
determine whether this relationship is causal, or whether sleep
disruption reflects an early prodromal marker of these conditions.
This could open up new avenues for therapeutic interventions.

015

Tips and tricks to managing sleep disorders in Parkinson’s
Aleksandar Videnovic*

Massachusetts General Hospital/Harvard Medical School, Boston,
MA, USA

Parkinson’s disease (PD) is the second most common
neurodegenerative disorder. Sleep dysfunction is one of the most
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common non-motor manifestations of PD that has gained significant
interest over the past two decades due to its impact on the daily
lives of PD patients, poorly understood mechanisms, and limited
treatment options. The etiology of impaired sleep-wake cycle in PD
is multifactorial and encompasses medication side effects, nocturnal
PD motor symptoms, and presence of co-existent sleep and
neuropsychiatric disorders. The primary neurodegenerative process
of PD involves brain regions that regulate the sleep-wake cycle.
Sleep disorders in PD include insomnia, REM sleep behavior
disorder (RBD), sleep disordered breathing (SDB), restless legs
syndrome (RLS), and circadian disruption. Despite its high
prevalence in the PD population, there is a paucity of clinical studies
that have investigated treatment of sleep dysfunction associated
with PD. Evidence supporting the efficacy of pharmacological and
non-pharmacological treatment strategies in PD is limited. There is
thus a great need but also opportunity for development of well-
designed clinical trials for impaired sleep and alertness in PD.
Providing education about sleep hygiene and strategies for its
implementation represents the initial step in management. Prompt
diagnosis and treatment of co-existent primary sleep and psychiatric
disorders are critical, as this may significantly improve sleep and
alertness. While the optimal treatment for insomnia in PD has not
been established, available strategies include cognitive-behavioral
therapy, medications with soporific properties, and light therapy.
Safety measures, clonazepam, and melatonin are the mainstay of
treatment for RBD. Continuous positive airway pressure is an
effective treatment for SDB in PD. The treatment algorithm for RLS
associated with PD mirrors that used for idiopathic RLS. Circadian
disruption has emerged as an important etiology of impaired sleep-
wake cycles in PD, and circadian-based interventions hold promise
for novel treatment approaches. We are at the opportune time to
advance our understanding of sleep dysfunction in PD, which will
hopefully lead to mechanisms-driven interventions for better sleep
and allow us to approach sleep as a modifiable therapeutic target
for other non-motor and motor manifestations in PD.

016

Developmental genes lay the foundation for neurodegeneration
in PD

Ernest Arenas™

Karolinska Institute, Stockholm, Sweden

Parkinson’s disease (PD) is a progressive neurodegenerative
disorder characterized by the loss of midbrain dopaminergic
neurons (MDANS), the cell type controlling several of the motor
motor functions altered in this disease. The cause of PD is largely
unknown, but it is currently though that PD emerges from the
interaction of both genetic and environmental factors.

We have previously performed single-cell RNA-sequencing (scRNA-
seq) of the developing human midbrain. We are now examining
whether such developmental genes are also involved in PD by
analyzing adult control and PD postmortem samples, as well as PD-
iPS cells and PD-GWAS data. Our analyses have allowed the
identification of cell types as well as uniquely expressed genes and
networks in development and in PD. Functional analysis of some of
these genes has provided novel insights into the molecular
mechanisms operating in mDANSs. For instance, we have previously
found that the transcription factor Pre-B-cell Leukemia homeobox
(PBX1) is required not only for the generation of mDANs, but also
for their maintenance by controlling the expression of antioxidant
genes such as Nfe2l1. Reduction of NFE2L1 levels increased
damage by oxidative stress in human midbrain cells. Moreover,
analysis of postmortem midbrain samples revealed that both PBX1
and NFE2L1 levels are drastically reduced in mDANs of the
substantia nigra of PD patients. We suggest that genes important

for midbrain development may also play a previously unrecognized
role in PD.

017

The role of cellular thresholds in driving the selective neuronal
vulnerability of PD

David Sulzer*

Columbia University, New York City, NY, USA

While adult human neurons are not typically antigen presenting
cells, many substantia nigra dopamine neurons express MHC-I. The
death of these neurons causes the motor disorders of Parkinson’s,
and in mouse substantia nigra neurons, the appropriate combination
of neuronally presented antigen and T cell causes cell death. In
blood of ~40% of Parkinson’s patients and few age matched
controls, CD4+ and CD8+ T cells are present that respond to two
regions in a-synuclein, a protein misprocessed in the disorder. As
degradation of a-synuclein and other proteins by lysosomes
changes with disease, changes in cytosolic dopamine, and age, it is
possible that autoimmune response to neoepitopes play roles in
neurodegenerative and other aging related disorders.

018

The role of neural circuits in PD

James Surmeier*

Feinberg School of Medicine, Northwestern University, Chicago, IL,
USA

The prevailing model of the motor symptoms in Parkinson’s disease
(PD) posits that symptoms arise from an imbalance in the
excitability of so-called direct and indirect basal ganglia networks
that stems from the differential expression of D1 and D2 dopamine
receptors by striatal spiny projection neurons that anchor these two
pathways. This model has been of tremendous heuristic value and
has served as the conceptual framework for hundreds of studies
and for clinical management of PD symptoms. However, key
features of model have never been formally tested. Perhaps the
most significant untested tenet of the model is that the motor
symptoms of PD arise solely from the loss of dopamine release in
the striatum. This assumption is clinically important as it has
focused dopamine restorative therapies (e.g., transplant therapies)
on the striatum, rather than other parts of the basal ganglia. But
testing this tenet has been difficult, as virtually all of our animal
models of PD are not progressive and do not produce regionally-
selective loss of dopamine release. Recently, this has changed.
Using a genetic strategy, the loss of mitochondrial complex | (MCI)
function in dopaminergic neurons characteristic of idiopathic PD was
mimicked in a mouse. Within months of loss of MCI function, the
axons of dopaminergic neurons innervating the striatum were lost,
but the cell bodies of these neurons were not. Moreover, dopamine
release from these cell bodies was maintained. At this point in time,
these mice had severe motor learning deficits but were not overtly
parkinsonian. Later, dopamine release from cell bodies was lost. At
this point, mice manifested a levodopa-responsive parkinsonism.
The observations from this progressive mouse model of PD argue
that the classical conceptual framework explaining the motor
symptoms of PD needs fundamental revision. Loss of striatal
dopaminergic signaling is not sufficient to trigger parkinsonism.
Rather, loss of dopaminergic control of basal ganglia output appears
to be critical. This shift in our framework has broad therapeutic
implications for PD patients.
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State of the art of wearable devices in Parkinson’s disease
Joaquim Ferreira*
Lisbon Medicine University, Lisbon, Portugal

There is a growing interest in the quantitative assessment of
Parkinson’s disease (PD) features. These includes the use of
wearable technology that may allow for objective, continuous,
unobtrusive and ecologically collected data. These devices allow for
multiple time-point evaluations recorded in clinic and home
environments.

A critical appraisal of the characteristics and validity of the identified
wearable devices for the assessment of PD found different
clinimetric properties and clinical validation processes. Another
relevant problem associated with the use of wearable devices in PD
is the low compliance.

Wearable devices have potential for improving the clinical
management and clinical research in PD. However, their
development and validation should follow the same steps as a non-
technology tool or outcome.

020

Applications of wearable devices in clincal trials
Tanya Simuni*
Northwestern University, Chicago, IL, USA

Digital health technologies (DHTs) are rapidly entering the field of
medicine. DHTs refer to smartphones, smart watches and body
worn censors. Telemedicine is another technology-based platform
for remote assessment of patients. Parkinson’s disease (PD) lands
well to application of DHTs both in clinical care and specifically in
clinical research. DHTs have a number of advantages over the
traditional clinical rating scales. They offer precision of data
acquisition, opportunity to collect data repeatedly in the real life
environment and potentially detect early signs of the disease.
Additionally smartphone apps allow study participants to input
patient reported outcomes (PROs) in real life.

There are sufficient data on the feasibility of utilization of DHTs in
PD clinical research. While significant progress has been made in
collecting data on correlation of DHTs derived data with the clinical
outcome measures, a number of questions remain to be addressed
before DHT derived measures are accepted as the standard
outcome measures n PD clinical trials. While there will be variety if
the DHTs, there should be standardization of the data analysis
algorithms and data sharing that will allow comparison between the
studies. DHT derived outcomes should not simply perform as well
as traditional outcome measures but exceed them and offer novel
and more sensitive and reliable ways of data collection. The
tremendous amounts of data outputs should be reduced to global
measures that can be applied across studies. The DHT based
outcomes have to be accepted by the regulatory authorities as
acceptable primary outcomes for the registration trials.

In conclusion, while a significant progress has been made, there are
a number of unmet needs and challenges that have to be addressed
prior to acceptance of DHT derived outcome measures in PD
clinical research. The filed is rapidly developing and a number of on-
going clinical trials are already including DHT derived data as
exploratory outcome measures. In order to be successful in
implementation of DHT derived outcomes in PD there should be
close communication between all stakeholders including people with
PD, academia, industry and regulatory authorities. Patient advocacy
organizations are instrumental in on going dialogue between all
stakeholders.

021

“Wearables” for monitoring PD and its treatment
Walter Maetzler*
University Hospital Schleswig-Holstein, Kiel, Kiel, Germany

The digital future in medicine includes the electronical health record,
clinical data warehouses, population health analytics and novel
“self-learning” analysis technologies. In addition, massive amounts
of digital data will be produced by the patients themselves, e.g. with
mobile technology, so-called “wearables”. This technique is worn on
the body. Its use in medicine has especially been accelerated by
collaborations with the health and fitness sector industry. Such
wearables allow for the detection of very subtle changes in human
activity and disease-associated symptoms and signs. They can thus
complement -or even substitute- traditional measurements, such as
in-clinic assessments and patient-reported diaries and
questionnaires. Based on these characteristics, wearables are
attractive options to be included as outcome measures in routine
diagnostics and clinical trials investigating symptomatic and
disease-modulating treatments. Due to the nature of Parkinson’s
disease, which is associated with a chronic and progressive course
and with predominantly motor symptoms including mobility
limitations, falls, and sleep problems, this disease is a “target
disease” for the assessment of mobile technology-derived
measures. This talk will discuss the enormous potential of
wearables for the assessment of Parkinson disease and its
treatments in particular and of digital medicine in general, and what
does this mean for persons living with the condition and for medical
professionals.

The future of digital medicine will include passive (e.g., “wearables”) and active data collection
devices used by the person that is affected by a condition such as Parkinson’s disease, These
devices will continuously feed data into the electronical health record (EHR). Analysis
strategies within and across databases will be mainly based on artificial intelligence algorithms.

Adapted from www.neurologie.uni-kiel.de/en/neurogeriatrics/research.

022

The history of levodopa and dopamine agonists — Benefits and
myths

Stanley Fahn*

Columbia University Medical Center, New York, NY, USA

Levodopa and dopamine agonists (DAg's) are effective agents in
treating most motor symptoms of PD, such as slowness, stiffness,
tremor, gait, mobility and dexterity. Both provide this benefit
because they activate the dopamine receptors in the striatum, which
had become inactive in PD due to loss of dopamine. Levodopa was
adopted first as a treatment. In 1957 Arvid Carlsson (Sweden) found
that the chemical reserpine depletes dopamine in brain causing
drug-induced parkinsonism in animals, and that levodopa restores
brain dopamine and eliminates the parkinsonism. In humans, early
use of levodopa resulted in nausea and vomiting (N&V), preventing
adequate, effective doses. But in 1967, George Cotzias (New York)
found a way to avoid N&V, achieving high doses that could
dramatically improve PwP. Subsequently, drugs (carbidopa,
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benserazide) were developed that could block N&V and allow more
levodopa to enter the brain.

DAg’s are drugs that directly act on the dopamine receptors. They
are the second most powerful drugs to improve the motor symptoms
of PD. The first recognized DAg, apomorphine, was synthesized
from morphine in the 19th century. In 1951, injections into PwP
resulted in transient improvement. In 1970 its beneficial effects were
rediscovered. Because it needed to be injected, and its action was
short-lived, it was not widely accepted. Derivatives of ergot were
soon found to have dopaminergic properties. Bromocriptine was the
first ergot tested in PwP. Lisuride and pergolide soon followed.
Because of ergot's side effects, non-ergot agents (pramipexole,
ropinirole, rotigotine) were tested and developed and became widely
used in PD. Apomorphine became utilized as a continuous
subcutaneous infusion to treat motor complications of levodopa, and
then became available as a single injection to rescue a PwP from a
deep OFF state. Sublingual apomorphine is undergoing clinical
trials.

If levodopa is superior in efficacy, why even consider DAg’'s? The
answer lies in the side effect profiles of the two. Levodopa can
cause dyskinesias and the wearing-off effect; DAg’s don’t. However,
DAg’s have their own side effects; the worst are hallucinations,
falling asleep without warning (sleep attacks) and impulse control
disorders (ICDs), rendering DAg’s less suitable and less utilized
today.

023

Learn how to recognize and manage L-dopa induced
dyskinesias

Masahiko Tomiyama*

Department of Neurology, Aomori Prefectural Central Hospital,
Aomori, Japan

Long-term L-dopa treatment can be complicated by the
development of wearing-off and then L-dopa induced dyskinesia
(LID). It is important for patients and their family members to
understand LID because they sometimes misunderstand LID as
involuntary movements like tremor observed when L-dopa efficacy
is lost. A picture is worth a thousand words. | will show typical
videos of LID. LID includes chorea, dystonia and ballism. Chorea,
meaning “dance’, refers to wiggling movements. Dystonia, meaning
“bad tone”, is characterized by twisting movements. Ballism,
meaning “throw”, is the movement like flinging whole arm or leg.
Furthermore, three patterns of expression of LID are described
based on the timing of their appearance in relation to the ON-OFF
cycles of L-dopa efficacy. The first, Peak-Dose Dyskinesia is the
most common subtype, occurring at the time of best ON response to
L-dopa. It is often characterized by mixture of chorea and dystonia.
The second, Off-Period Dystonia usually occurs in the early morning
when L-dopa efficacy is lost. The manifestation includes foot
inversion and painful flexion of toes. The third, Biphasic Dyskinesia,
mixture of dystonia and ballism, occurs when patients feel
appearance or disappearance of L-dopa efficacy. This
predominantly affects the lower limbs. Once LID has developed,
management becomes complex. While mild dyskinesia, often
unnoticed by patients, may not necessarily require changes in
medication, physicians must recognize that the stage of illness has
reached where the therapeutic window is narrowing. The goal of
therapeutic interventions for LID needs to be discussed between
patients and physicians since it depends on a patient's personal
circumstances. The treatment options for Peak-Dose Dyskinesia are
based on the following principles. First, adjusting intervals and
doses of the available and suitable oral or transdermal
dopaminergic treatments. Second, adding antidyskinetic drugs.
Third, neurosurgical intervention such as deep brain stimulation.
Forth, administering antiparkinsonian drugs continuously via pumps.

Similar principles can be applied for the management of Biphasic
Dyskinesia. Increasing the size and frequency of levodopa dose or a
dopamine agonist may be helpful for Biphasic Dyskinesia at the risk
of increasing Peak-Dose Dyskinesia. All strategies to improve
wearing-off can be applied for OFF-Period Dystonia.

024

To learn how to recognize and manage impulse control
disorders and dopa-dysregulation syndrome

Annette Hand*

Northumbria University, Newcastle, United Kingdom

It is estimated that as many as one in four people with Parkinson’s
will develop an impulse control disorder due to taking medication for
Parkinson’s. Impulse control disorders can include binge eating,
excessive spending, an increase in sex drive, gambling and
increased creativity. It is reported that younger males, with previous
impulsive behaviours taking a dopamine agonist are at greatest risk
of developing this condition. In reality anyone with Parkinson’s, of
any age and on any of the Parkinson’s medications, is at risk of
developing an impulse control disorder. The impact of an impulse
control disorder can be devastating, not only for the person with
Parkinson’s but also for their family and loved ones. Healthcare
professionals should discuss impulse control disorders when
starting someone on a medication for Parkinson’s, and at each
review appointment. Having an open and honest conversation about
this potential drug side effect with people with Parkinson’s, and their
loved ones, can help with early identification and management of
this problem if it does occur.

025

Coping day to day — Managing the emotional roller coaster
Allison Allen™

Durham Parkinson’s Disease Support Group, Duke Health, Durham,
NC, USA

At this round table discussion the participants are the real experts!
We will use your experiences to normalize the roller coaster of
emotions for the person with Parkinson’s (PWP) and care partners
(CP). Biodots will measure your mood state during the discussion.
Emotional responses to the challenges of PD are real; figuring out
strategies to best manage them is not a luxury. Research clearly
documents the emotional impact of PD for both PWP and CP. How
can you pace yourself when living with chronic iliness? Experience
teaches you that mood and coping vary day to day and sometimes
hour by hour! Questions are often raised about what is “normal
anger” or ‘“‘normal depression” versus feelings that need
professional attention. The leader will introduce the concept of
chronic sorrow: does it translate to hitsuu in Japanese? We will
consider antidotes for demoralization. While it may seem basic,
sometimes asking for needed help can be difficult. We will exchange
ideas about how you can be most successful in developing this
needed skill. The practice of self care will be a theme throughout the
WPC. We will identify roadblocks to self care and what resources to
promote it. Importantly, this round table will highlight the critical
factor of resilience. We will explore how participants use sources of
strength and spirituality to help with coping. Participants will have
some practical “takeaways” and will benefit from an opportunity for
small group discussion that connects them in meaningful ways to
others. At we end, we will see if biodots indicate that your mood is
more relaxed!
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Tips on getting your research published
Elena Becker-Barroso*
The Lancet Neurology, London, United Kingdom

Parkinson’s disease in The Lancet and The Lancet Neurology: two
decades of advances

The Lancet journals are committed to increasing the social impact of
medical science. The Lancet was founded in London (UK) in 1823,
whereas The Lancet Neurology was launched almost two centuries
later, in 2002. Both journals set high standards for clinical research
and share the end goal of improving clinical practice. In my
presentation, | will describe the editorial procedures that we use to
select and report the best original research in this field, and explain
our focus to serve the neurological research community. The
landmark Articles published in the journals over the past two
decades reflect the remarkable progress in Parkinson’s disease
research that has taken place in the 21st century. But research
findings are only relevant if they impact on human lives. The editors
at The Lancet journals strive to contextualise scientific evidence and
to disseminate it broadly. Our aim is to inform scientific and public-
health debates, and to advocate for the Parkinson’s disease
community.

027

Insights into the function of LRRK2 from a genetic point of
view

Matt Farrer*

University of British Columbia, Vancouver, British Columbia,
Canada

The round table will be a review and interactive discussion focused
on leucine-rich repeat kinase 2 (LRRK2), from its original discovery
to the mechanistic insights that have subsequently been made
about its biological functions, to the potential for LRRK2 competitive
kinase inhibitors, that are now in clinical trials, to modify disease.

028

LRRK2 and PD
Jie Shen*
Harvard Medical School, Boston, MA, USA

LRRK2 mutations are the most common genetic cause of
Parkinson’s disease (PD). The LRRK2 gene encodes a multi-
domain protein containing a leucine-rich repeat, and kinase and
GTPase domains. Among the LRRK2 mutations, the G2019S
mutation in the kinase domain, is most common, representing
approximately 1-2% of all PD cases and ~20% of the Ashkenazi
Jewish PD population. Our genetic studies of LRRK2 in mice
revealed unexpectedly that LRRK2 is a key regulator of the protein
degradation pathways and a-synuclein homeostasis. Our further
generation and characterization of double knockout (DKO) mice
lacking both LRRK2 and its functional homologue LRRK1 showed
that LRRK DKO mice develop selective, age-dependent
dopaminergic neurodegeneration, whereas the cerebral cortex and
cerebellum are unaffected. The neurodegeneration is accompanied
with increases in apoptotic cell death, increased levels of o-
synuclein, and impaired autophagy-lysosomal  pathway.
Furthermore, motor deficits and autophagic impairment in the
substantia nigra pars compacta of LRRK DKO mice occur before
the onset of dopaminergic neurodegeneration and increases of
apoptosis. Thus, LRRK plays an essential role in the regulation of
the autophagy-lysosomal pathway and the maintenance of the

dopaminergic function and survival in the aging brain. We will
discuss the normal physiological role LRRK2 and the pathogenic
mechanism underlying LRRK2 mutations at the Round Table, and
will also debate how these studies may influence LRRK2-based
drug development.

029

Combined pharmacotherapy and neuromodulation approaches
to PD

John Rothwell*

UCL Queen Square Institute of Neurology, London, United Kingdom

This round table will introduce the various methods of non-invasive
neuromodulation that are currently available to supplement
treatment of Parkinson’s disease. It will discuss the merits and
limitations of each approach and give indications of how best to
integrate these methods with conventional pharmacotherapy.

030

What is a-synuclein — The biology

Ronald Melki*

Institut Frangois Jacob (MIRCen), CEA and Laboratory of
Neurodegenerative Diseases, CNRS, Fontenay-aux-Roses, France

The aggregation of proteins within the central nervous system is
deleterious and associated to neurodegenerative disorders. The
aggregation of the protein a-synuclein is associated to
synucleinopathies, in particular Parkinson’s disease. How a-
synuclein aggregates, how those aggregates traffic between cells,
amplify by recruiting endogenous monomeric a-synuclein and cause
distinct synucleinopathies is unclear.

| will explain the molecular events that lead to a-synuclein
aggregation. | will show that a-synuclein aggregates bind to neurons
cell membranes and explain the cellular consequences of binding. |
will explain how the aggregates penetrate the cells and get
transported. Finally, | will describe how a-synuclein fibrillar
polymorphs cause distinct diseases. Strategies targeting the
propagation of aggregated a-synuclein will be presented and
discussed.

031

Pathological features of a-synucleinopathies
Peter Riederer*
University of Wirzberg Medical School, Wirzberg, Germany

There is sample evidence that aSYN pathology is relevant in
genetic mutations of the SNCA gene leading to parkinsonism. In
sporadic forms, aSYN is a pathological component of PD, PDD,
MSA and other neurodegenerative disorders, but it is a component
of the normal aging process too, without evidence for
neurodegeneration. In addition, there is a synergism of aSYN
pathology with other major pathological proteins, like beta amyloid,
tau or TDP-43, suggesting common and overlapping pathogenic
mechanisms leading to spectrum disorders like PD, PDD, PDAD,
AD and others.

In PD, aSYN can be detected in brain tissue, CSF, blood, skin,
peripheral nerves, in the olfactory system, the gastrointestinal tract
etc. According to Braak, the origin of pathology is in the peripheral
organs like th egut with an upsteram pathology via the vagus nerve
to finally attack CNS brain areas including the dopaminergic
substantia nigra (SN). However, there might also be a brain-gut
pathology as described in the 6-OHDA model.
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The clinical-pathological features of aSYN pathologies are less
understood. Braak himself did not describe clinical-pathological
correlations in his seminal publications on PD staging using aSYN
immunohistochemistry. Follow-up studies in part confirmed Braaks
pathological staging, but there are several other publications which
critically discuss this by presenting retrospective clinical-pathological
correlation. Accordingly, roughly 50% of PD does not follow the
Braak staging, indicating more complex pathological mechanisms,
multi-genetic and multifactorial interactions in another 50% of
patients.

Further post mortem studies and correlations to clinical symptoms in
the course of the disease are urgently needed to elucidate the
pathological mechanisms behind aSYN and other ,protein
disorders”. This, however, is only possible, if patients are willing to
donate their brain for science after they have died, to build up brain
banks to study human disease processes in more detail. This also
will contribute to deliver valid targets for drug development and will
help to enlarge the armamentarium to fight ,protein diseases” like
PD, PDD, MSA, AD and others.

032

The importance of participating in clinical trials
Soania Mathur*
Designing A Cure, Ajax, ON, Canada

Clinical trials in Parkinson’s add to our understanding of this disease
and how effective or safe certain treatments, interventions or
diagnostic tests are. One of the greatest barriers that research
studies face is difficulties in recruitment of participants. In order for
medical research to develop new treatments and ultimately a cure, it
is imperative for studies to recruit enough participants. There are a
number of roles that patients can play to improve research
participation, recognizing first and foremost that without patient
involvement, research cannot progress.

There are a multitude of reasons for the shortage in medical
research participation, some logistical such as accessibility, or not
meeting the study criteria. But more significantly is that there is often
a lack of knowledge and a number of myths about clinical trials that
may influence a potential participant’s decision to enrol. Education
and dispelling myths and misconceptions about clinical trials is key
to increasing informed and continued research participation. These
barriers and potential solutions will be explored in greater detail as
well as the benefits to the patient and in turn the greater global
Parkinson’s community, will be discussed.

033

Approaches to voice training in PD
Darla Freeman*
Florida E.N.T. and Allergy, Tampa, Florida, USA

Communication difficulty is considered one of the first signs of
Parkinson’s disease with an estimated 75-89% incidence while only
10% seek services. The ability to communicate involves an intricate
three-part system. Together the lungs, ribs, diaphragm muscle,
chest muscles, and the abdominal and back muscles provide the
respiratory support needed to produce voice. The sound source of
the system is the larynx which contains the vocal cords. There are
about 30 muscles within and around the larynx that function
together to move and adjust the vocal cords. When the vocal cords
close during speaking or singing, air from the lungs passes between
them, causing them to vibrate and produce a sound. The final stage
of the system is the resonator including the throat, mouth and nasal
cavities. Resonance refers to the shaping of sound waves within a
chamber to produce a particular sound output. The sound that is

produced by the vocal cords is likened to a buzz. The remainder of
the vocal tract refines the sound through resonance.

People with Parkinson’s oftentimes present with a decline in one or
more of these subsystems as they progress through the stages of
the disease. Respiratory dysfunction is common and contributes to
reduced ability to secure the necessary breath support needed
during the process of phonation. Weakened vocal cords make it
difficult to control the airflow and reduced oral/motor agility and
strength makes articulation a struggle.

An interactive conversation regarding scientifically based treatment
approaches, potential barriers to treatment and ways to select
providers are among several topics to be discussed.

034

How PD affects sexuality and intimacy in PwPD and their care-
partners

Sheila Silver*

Private Practice, Portland, OR, USA

Sexuality is a topic that many patients and health care professionals
are reluctant to talk about. There is often not time during
appointments to discuss this very intimate topic. This roundtable will
be an opportunity to sit down with an intimacy and sexuality expert,
and ask the questions you have been wanting to ask. You will learn
more about how doctors can help their patients and what patients
and partners need to know.

035

Planet Patient vs planet Research: How do we align instead of
collide?

Simon Stott*", A.C. Woolnough*?

" The Cure Parkinson’s Trust, London, United Kingdom

2 Ambassador for the World Parkinson Congress 2019, Sandpoint,
Idaho, USA

Based on the goal of how both the patient and research
communities can better collaborate to achieve the ultimate goal of
curative therapies for Parkinson’s, this roundtable will review the
research process, how patients can participate in that process,
bioethics, and improving communication between researchers and
patients. The majority of the time will be spent on Q/A, discussion
and participant input.

036

New insights into the function of LRRK2 from a genetic point of
view

Matt Farrer*

University of British Columbia, Vancouver, British Columbia,
Canada

Pathogenic mutations in LRRK2 were first described in many
families with multi-incident, dominantly inherited parkinsonism.
Subsequently, LRRK2 substitutions were observed to profoundly
influence Parkinson’'s disease risk in African, Asian and
American/European populations. While aging and environmental
factors are important, the role of genetics became indisputable.
Although many patients with LRRK2 parkinsonism develop Lewy
body disease those aggregated protein inclusions appear to be a
secondary consequence. Leucine-rich repeat kinase proteins,
similar to LRRK2, were first characterized in the slime mold (D.
discoideum) and regulate chemotaxis and cell polarity. In nematode
worms (C.elegans), in neurons, LRK1 (LRRK2's homologue) is
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required for the sorting of synaptic vesicle proteins and their
polarized localization in axons. LRRK2 ‘decorates’ endosomes and
plays an important regulatory role in vesicular trafficking, largely
mediated through Rabs, regulating autophagosome formation,
inhibiting  chaperone mediated autophagy and synaptic
homeostasis. Current biology will be reviewed but much remains to
be elucidated. Nevertheless, in humans, dopaminergic neurons
maintain a striatal arbor of 1-2.5 million synapses and are evidently
sensitive to LRRK2 mutant dysfunction. Hence, LRRK2 kinase
activity and competitive inhibition remain one of the most exciting
avenues for neuroprotection through precision medicine.

037

LRRK2 in dopaminergic neuronal survival and Parkinson’s
disease

Jie Shen*

Harvard Medical School, Boston, MA, USA

LRRK2 mutations are the most common genetic cause of
Parkinson'’s disease. Our analysis of LRRK2-deficient mice revealed
a novel role of LRRK2 in the regulation of protein degradation
pathways and homeostasis of a-synuclein. Specifically, inactivation
of LRRK2 results in age-dependent impairment of the autophagy-
lysosomal pathway, a-synuclein accumulation and aggregation, and
increases in apoptosis in the kidney. Interestingly, there is no
detectable phenotype in LRRK2-/- brains, suggesting that LRRK2
homologue LRRK1 may be sufficient to carry out LRRK function in
LRRK2-/- brains. Qur further development of LRRK1/2 double
knockout (LRRK DKO) mice indeed showed that LRRK DKO mice,
but not LRRK1 or LRRK2 single KO mice, develop age-dependent
dopaminergic (DA) neurodegeneration. The cerebral cortex and
cerebellum, however, are unaffected, though noradrenergic neurons
in the locus coeruleus and medium spiny neurons of the striatum
are also reduced in LRRK DKO mice. The selective, age-dependent
neurodegeneration is accompanied with increases in apoptotic cell
death, increased levels of a-synuclein, and impaired autophagy-
lysosomal pathway. Quantitative electron microscopy analysis
further revealed dramatic increases of autophagic vacuoles in the
substantia nigra pars compacta of LRRK DKO mice at 10 months,
before the onset of DA neuron loss and increases of apoptosis.
LRRK DKO mice also exhibit age-dependent motor impairment,
reduction of evoked dopamine release, and loss of dopaminergic
terminals in the striatum. These results demonstrate that LRRK
plays an essential role in the regulation of the autophagy-lysosomal
pathway and the maintenance of the dopaminergic function and
survival in the aging brain.

038

LRRK2 as a therapeutic target

Brian Fiske*

The Michael J. Fox Foundation for Parkinson’s Research, New
York, NY, USA

Mutations and variation in the gene LRRK2 (leucine rich repeat
kinase 2) are a common cause of genetically linked Parkinson’s
disease with varying prevalence across ethnic populations. As
mutations lead to enhanced kinase activity of the LRRK2 protein,
development of small molecule kinase inhibitors represents a
leading therapeutic strategy with at least one company (Denali
Therapeutics) in early human testing. Moreover, with the
identification of bone fide LRRK2 substrate proteins in the family of
Rab GTPases and increased understanding of LRRK2 biology,
there may be opportunities for not only expanding treatments
targeting the LRRK2 cellular pathway, but also in assessing the

benefit of LRRK2-based therapies in more common idiopathic
Parkinson’s disease.

039

The vermiform appendix contributes to the development of
Parkinson’s disease

Viviane Labrie*

Van Andel Research Institute, Grand Rapids, MI, USA

Parkinson’s disease (PD) pathogenesis involves the accumulation
of aggregated a-synuclein, which has been suggested to begin in
the gastrointestinal tract. We determined the capacity of the
vermiform appendix to modify PD risk and influence pathogenesis.
In two independent epidemiological datasets, involving more than
1.6 million individuals and over 91 million person-years, we
observed that removal of the appendix decades before PD onset
was associated with a lower risk for PD, particularly for individuals
living in rural areas, and delayed the age of PD onset. We also
found that the healthy human appendix contains intraneuronal a-
synuclein aggregates and an abundance of PD pathology-
associated a-synuclein truncation products, which are known to
accumulate in Lewy bodies. Remarkably, these aggregates were
present at all age groups, including young individuals (<20 years of
age). Furthermore, the appendix contained soluble oligomeric a-
synuclein as well as truncated forms of a-synuclein that were prone
to rapid aggregation. Truncated a-synuclein was present in the
healthy appendix, but was more abundant in the appendix of PD
patients. Taken together, we propose that the normal human
appendix contains pathogenic forms of a-synuclein that impact the
risk of developing PD.

040

What is evidence for, and the relevance of, GIT pathology in
PD?

Pascal Derkinderen*

Inserm U1235, Nantes, France

It is now well established that Parkinson’s disease (PD) is not only a
movement disorder of the CNS but also a gastrointestinal disorder
affecting the enteric nervous system (ENS). The gut-brain axis is a
bidirectional communication between the brain and the
gastrointestinal tract, which comprises besides the CNS and the
ENS, the intestinal epithelial barrier, the intestinal microbiota and
the enteroendocrine systems. In this talk, we present the clinical and
pathological evidence suggesting that the gut-brain axis is
dysfunctional in PD by discussing the possible role of ENS lesions,
gut microbiota, inflammation and permeability in the development of
the disease.

041

Is there any evidence that nutrients modify PD
Laurie Mischley*
Bastyr University Research Institute, Seattle, WA, USA

Following diagnosis, does it matter what you eat? We'll discuss why
people with PD are at increased risk of nutritional deficiencies, and
the reasons malnourished indiviudals are more likely to develop
depression, anxiety, constipation, and cognitive impairment.
Nutrition-based strategies will be reviewed for improving intestinal
health, preventing weight loss, and for making levodopa more
effective. The evidence that some foods are associated with faster
and slower rates of Parkinson progression will be reviewed and the
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potential risks and benefits of nutritional supplements will be
addressed.

042

Understanding apathy: What it is, what it is not and its impact
on disease

Kathy Dujardin*

Lille University medical center, Lille, France

Apathy corresponds to a lack of motivation. Objectively, it is
characterized by a significant reduction of goal-directed activity
either in the behavioral, cognitive, emotional or social domain in
comparison to the patient’s previous level of functioning. It is a
persistent state and symptoms are observed in several of these
domains.

Among the non-motor manifestations of Parkinson’s disease (PD),
apathy is one of the most disabling behavioral disorders. It may
occur as a syndrome per se or as part of other disorders (namely
depression and cognitive decline). It has a strong impact on the
level of functioning and quality of life of PD patients and their
caregivers.

Apathy is usually not related to the severity of the motor symptoms,
but frequently associated with the severity of cognitive impairment.
Apathy may also be an adverse effect of some symptomatic
treatment of PD, namely stimulation of the subthalamic nucleus.
Screening and assessment of apathy require the use of specific
tools, some of which are validated in PD. From a pathophysiological
point of view, several studies have suggested that apathy results
from dysfunction of the limbic circuit connecting the ventral striatum
to orbito-frontal and anterior cingulate cortex. The dopaminergic
denervation in these regions seems to play a key role, but other
mechanisms are probably involved.

043

Anxiety in Parkinson’s disease — symptoms, frequency, and
neurobiology

Roseanne Dobkin*', Nadeeka Dissanayaka?

" Rutgers, The State University of New Jersey, Robert Wood
Johnson Medical School, Piscataway, NJ, USA

2 The University of Queensland, Brisbane, Australia

Anxiety is a prominent non-motor symptom in Parkinson’s disease
(PD) with a global average prevalence of 31%. The occurrence of
anxiety in people with PD (PWP) is significantly higher than that
observed in the general population. Anxiety detrimentally impacts
activities of daily living in PWP, even more so than motor symptoms.
In comparison to PWP without anxiety disorders, those with anxiety
experience 50% poorer quality of life, 5 times more complications
from PD therapy, and 10 times greater disability. Generalized
anxiety disorder, panic disorder, agoraphobia and social phobia are
common anxiety disorders experienced in PD. A high proportion of
PWP also experience anxiety that cannot be classified into clear
diagnostic categories, as unique characteristics of anxiety are
present due to fluctuations in motor symptoms, medication timing,
and dyskinesias. Common symptoms of anxiety in PD include
excessive non-specific or health-related worries, panic like feelings,
fears of certain objects or situations, and physical tension, and
restlessness. Anxiety may be triggered by a variety of internal
(bodily sensations, negative thoughts or predictions, physical,
cognitive, and emotional effects of “wearing off’) and external cues
(a crowded shopping mall, eating in a restaurant, speaking in public)
and often results in social withdrawal and avoidance behavior.
Anxiety may be persistent, episodic, or both, and may present with
or without co-occurring depression. The Parkinson’s Anxiety Scale

(PAS) was recently developed and validated to evaluate the unique
characteristics of PD anxiety and is suggested superior to other
widely used anxiety scales for PWP. While anxiety may present for
the first time at any point in the Parkinson’s journey, anxiety
preceding a diagnosis of PD is also common. The causes of anxiety
in PD are both diverse and complex, involving biological, cognitive,
behavioral, and social risk factors. Neurobiological mechanisms
include changes in neurotransmitter systems, as well as
abnormalities in specific brain regions, and pathways. Recent
advances in the understanding of the clinical presentation,
measurement, and impact of anxiety in PD will be highlighted
throughout this presentation.

044

Understanding depression in Parkinson’s disease — Symptoms,
frequency, and neurobiology

Murat Emre*, Zeynep Tiifekgioglu

Istanbul Faculty of Medicine, Istanbul, Turkey

Disorder of affect ranging from major depression to dysthymia is
one of the most frequent non-motor symptoms in Parkinson’s
disease (PD). The prevalence varies depending on the definition
and the population studied, on average one third to half of patients
suffer from major depression or depressive symptoms during their
disease course. Depression may antedate motor symptoms and
may be one of the pre-monitory symptoms. The profile of
depression is typically different than that seen in major depression,
feeling of guilt is rare, suicidality is uncommon. Etiology is
multifactorial and includes reaction to a chronic disabling disease as
well as neurotransmitter changes including dysfunction in
dopaminergic, serotoninergic and noradrenergic modulatory
systems. Assessment of depression can be achieved using a semi-
structured interview or clinical scales, as yet there are no reliable
biomarkers. Depression remains undetected in half of patients. It is
one of the main non-motor symptoms impairing quality of life, it
should be actively searched for and treated as indicated.

045

Deciphering transcranial magnetic stimulation mechanisms in
early and late experimental parkinsonism

Veronica Ghiglieri*

University of Perugia, Perugia, Italy

In Parkinson’s disease (PD) therapy, current treatments are not able
to arrest the progression of neurodegenerative events and the risk
to develop L-Dopa-induced side effects is still not predictable. Novel
therapeutic approaches that combine early pharmacological and
non-pharmacological interventions may foster intrinsic brain repair
potential and improve patients’ response to therapy with limited side
effects.

Animal models of PD have helped to demonstrate that, in patients,
basal ganglia alterations are associated with loss of synaptic
plasticity and that identifying the mechanisms underlying the
response to treatments, can optimize therapeutic outcomes.

In this talk recent data collected by our recent group will be
presented on the possible mechanisms underlying transcranial
magnetic stimulation (TMS)-induced beneficial effects in a rat model
of PD, with distinct degrees of dopamine denervation.
Electrophysiological, behavioral, morphological and molecular
evidence of the changes in striatal functions, in response to different
patterns of stimulation, will be discussed. An overview of the current
studies aimed at deciphering molecular mechanisms underlying
effects of this noninvasive brain stimulation in animal models of
disease will be also provided.
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046

Combined pharmacotherapy and neuromodulation approaches
to PD

John Rothwell*

UCL Queen Square Insitute of Neurology, London, United Kingdom

Neuromodulatory approaches to treatment of Parkinson’s disease
can be employed in a variety of ways depending on the area of
brain stimulated and the type of stimulation applied. In general
neuromodulation is not intended to replace conventional
pharmacotherapy since it has less effect on motor symptoms than
L-Dopa. However, since the mechanism of action differs from that of
dopaminergic drugs, it can be used successfully to add to
pharmacological benefits and enhance overall patient response. In
this type of approach, neuromodulatory interventions target motor
areas of cortex in order to increase their responsiveness and
excitability. In a second approach, neuromodulation has been
employed to try to reduce the side-effects of medication, in
particular to reduce dyskinesias. In this case, stimulation has been
directed at cerebellum. A third, and perhaps largest category of
neuromodulatory applications is to tackle symptoms that are less
responsive to conventional pharmacology. Examples of this are to
treat symptoms of depression (with the primary target being frontal
cortical areas), speech articulation (auditory areas of cortex),
swallowing (frontal motor areas) and freezing of gait (frontal cortex).
| will describe the scientific rationale and evidence base for these
approaches and discuss ways foward for future treatments.

047

How do journals decide what to publish and promote?
Elena Becker-Barroso*
The Lancet Neurology, London, United Kingdom

Parkinson’s disease in The Lancet and The Lancet Neurology: two
decades of advances

The Lancet journals are committed to increasing the social impact of
medical science. The Lancet was founded in London (UK) in 1823,
whereas The Lancet Neurology was launched almost two centuries
later, in 2002. Both journals set high standards for clinical research
and share the end goal of improving clinical practice. In my
presentation, | will describe the editorial procedures that we use to
select and report the best original research in this field, and explain
our focus to serve the neurological research community. The
landmark Articles published in the journals over the past two
decades reflect the remarkable progress in Parkinson’s disease
research that has taken place in the 21st century. But research
findings are only relevant if they impact on human lives. The editors
at The Lancet journals strive to contextualise scientific evidence and
to disseminate it broadly. Our aim is to inform scientific and public-
health debates, and to advocate for the Parkinson’s disease
community.

048

How does the media choose stories and sell them?
Jon Palfreman*
University of Oregon, Lexington, OR, USA

Journalists are storytellers. Rather than using their expertise to write
dry essays on (say) health policy, they much prefer personal
narratives with characters, scenes, conflict and resolution. Science
journalists are naturally drawn to medical topics, where they can
report on researchers and clinicians struggling to defeat terrible
diseases that wreak suffering and death on their human victims. In
this quest, they are supported by researchers (who seek attention

for their work) and patients (who desperately seek new therapies
and cures for their malady). What emerges is a “conspiracy of hope”
between patients, researchers and journalists that at best
exaggerates medical progress and at worst hypes totally fake new
“cures.” Parkinson’s disease is especially prone to hype. Being a
movement disorder it is highly visual and video showing a patient
before and after an intervention can create a strong belief in
efficacy. Yet the history of Parkinson’s research is replete with
therapies that appeared effective (e.g. Madrazo’s use of adrenal
grafts in the 1980s) only to be abandoned as mere placebos.

While it's crucial to keep hope alive, it can be argued that medical
journalism has been insufficiently skeptical of the glacial rate of
progress in biomedical research, using phrases like “scientists hope
that one day this will lead to a cure” to imply research is further
along than it actually is.

This talk will use examples from medical journalism to illustrate the
kinds of stories journalists and editors prefer.

049

How do you assess all the information that is out there?
Benjamin Stecher*
Toronto, Ontario, Canada

Parkinson’s disease is an incredibly complex field. Those diagnosed
have a particularly tough time navigating and making sense of all
the information that is out there as they are thrust into it in the
middle or late in life. Yet, understanding it is crucial to coming to
terms with one’s diagnosis and empowering each person to make
informed decisions about their health. This talk is intended to help
people understand the state of research by giving a broad overview
of what the world is working on, what some of the major hurdles are
in our quest for better therapies and what needs to be done to
overcome those hurdles. Some of the other themes that will be
covered include: cure vs. care, what a cure will look like, individuals
vs. populations, precision medicine, measuring PD, therapies on the
horizon and what to look forward to.

050

How PD affects sexuality and intimacy of PwP and their care-
partners

Sheila Silver*

Private Practice, Portland, OR, USA

Living with Parkinson’s disease sometimes creates physical or
emotional distance in a relationship. Patients and their partners
often need to talk about sexuality and intimacy, in ways they may
have never needed to before. This presentation will offer practical
tools to help with these conversations. It will help all those affected
by PD to broaden the way they think about sex, and will offer tools
to increase both physical closeness and emotional intimacy.

051

Medical and non-medical management of sexual problems in
PD

Jim Bender*

Basalt Rehabilitation Centra, The Hague, The Netherlands

This presentation will be focussing on 6 challenges around sexuality
that people with PD are often confronted with and how to manage
them practically and medically.

The six challenges are:

1. My ‘“users manuel’” concerning my sexual functioning has
changed since | have PD.
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2. My experience of sexuality has changed since | have PD and I'm
not so happy about it.

3. Sex for my partner has changed since | have PD and I'm not sure
if she/he is happy about it.

4. Doing sex isn't easy since | have PD. Practical sexual issues
need practical answers.

5. Since | have PD, sex has changed so much | don’t desire it any
more. I'm stuck and don’t know how to proceed.

6. | don't know with whom or how | can talk about my concerns
regarding my changed sexual life.

These challenges will be illustrated with stories that people with PD
have shared with me when adressing them in their physical
rehabilitation treatment.

052

How to communicate on sexual issues with my inter-
professional team

Gila Bronner*

Sheba Medical Center, Ramat-Gan, Israel

Introduction: Motor and non-motor changes in Parkinson’s disease
(PD), as well as treatment may have a dramatic effect on sexual life
of people with PD (PwPD) and their partners. Sexual dysfunction
can cause ongoing emotional distress by reinforcing negative body
image, reducing self-esteem and disrupting relationships. On the
other hand, maintaining sexual function can act as an anchor during
the disease experience, allowing patients to feel “normal.” Sexual
dysfunction may develop at any point during the disease course,
including at diagnosis.

Most of the PwPD are at risk of impairment of their sexual life and
general satisfaction. The prevalence of sexual problems
(approx.40%—80%) demands that health providers proactively
address sexual issues within the routine treatment of PwPD. Due to
time limitation and need to address other PD symptoms, sexual
issues may be neglected. Therefore, PWPD and their partners may
have to raise questions concerning their sexual problems their
health care providers. Discussing sexual problems with a doctor or
health professional can be embarrassing. However, it is important
not to suffer in silence.

Methods and Results: This talk will present tips how to overcome
obstacles in initiating a “sex talk” with PD experts and in getting help
for sexual problems.

Conclusions and recommendations: PwPD and their partners
should be encouraged to raise their sexual problems. They need to
describe the problem and understand that doctors will not be
judging their sex life, but need to have information to be able to
come to a diagnosis and recommend a treatment. There are a few
steps that make it easier to talk about sexual issues. Before
presenting a problem to the health provider, some preparations are
essential: (1) defining the problem, when and how it started, and
how it affects the relationship, (2) describing the sexual problems of
both partners is important to evaluate and choose an appropriate
intervention, (3) defining what the patient needs: information and
explanation or personal counseling; specific treatment or
medications; referral to experts in sexual medicine and sex therapy.
Ideally, these issues will be discussed and agreed by both partners
before initiating a discussion with the health provider.

053

Sleep & PD: Tips and tricks

Aleksandar Videnovic*

Massachusetts General Hospital/Harvard Medical School, Boston,
MA, USA

Sleep dysfunction is one of the most common non-motor
manifestations of Parkinson’s disease (PD) that has gained
significant interest over the past two decades due to its impact on
the daily lives of PD patients, poorly understood mechanisms, and
limited treatment options. The etiology of impaired sleep-wake
cycles in PD is multifactorial. Sleep dysfunction in PD encompasses
insomnia, REM sleep behavior disorder, sleep-disordered breathing,
restless legs syndrome, and circadian dysregulation. Evidence
supporting the efficacy of pharmacological and non-pharmacological
treatment strategies in PD is limited. There is thus a great need but
also opportunity for development of well-designed clinical trials for
impaired sleep and alertness in PD. Providing education about
sleep hygiene and strategies for its implementation represent the
initial step in management. Prompt diagnosis and treatment of co-
existent primary sleep and psychiatric disorders are critical, as this
may significantly improve sleep and alertness. While the optimal
treatment for insomnia in PD has not been established, available
strategies include cognitive-behavioral therapy, medications with
soporific  properties, and light therapy. Safety measures,
clonazepam, and melatonin are the mainstay of treatment for RBD.
Continuous positive airway pressure is an effective treatment for
SDB in PD. The treatment algorithm for RLS associated with PD
mirrors that used for idiopathic RLS. Circadian disruption has
emerged as an important etiology of impaired sleep-wake cycles in
PD, and circadian-based interventions hold promise for novel
treatment approaches. We are at the opportune time to advance our
understanding of sleep dysfunction in PD, which will hopefully lead
to mechanisms-driven interventions for better sleep and allow us to
approach sleep as a modifiable therapeutic target for other non-
motor and motor manifestations in PD.

054

Therapeutic programs for cognitive health in PD

Atsushi Takeda*

National Hospital Organization, Sendai-Nishitaga Hospital, Sendai,
Japan

Cognitive declines in Parkinson disease (PD) are shown to be
mainly mediated by fronto-striatal dopaminergic dysfunction, frontal
noradrenergic dysfunction and frontal cholinergic dysfunction.
Among them, activation of cholinergic pathway is established to be
able to alleviate cognitive impairments in PD. However, their
efficacy is not so high in later stages of dementia and it is often too
late to start therapeutic interventions after the apparent
manifestation of dementia, thus limiting the efficacy of
cholinesterase inhibitors. In addition, there are not a few PDD cases
in which dopamine replacement therapy must be restricted and
motor function sacrificed due to accompanying psychiatric
symptoms such as hallucinations and delusions, which can further
worsen prognoses of PDD cases. Although the appropriate timing
for therapeutic intervention has not been established yet, early
intervention with cholinesterase inhibitors for PD has been recently
proposed. For examples, activation of the cholinergic system has
been suggested to improve motor function in PD, based on a recent
report of reduced risk of falling and improvement of walking-speed
following the use of cholinesterase inhibitors in PD patients without
dementia. From these backgrounds, we think that it may be possible
to improve PD prognosis by intervening with cholinesterase
inhibitors prior to the onset of PDD. In the previous study, we
showed that severe hyposmia could predict later PDD development
within several years. Therefore, we planned and finished a
therapeutic intervention study using cholinesterase inhibitor in the
non-demented PD group that showed severe hyposmia, one of the
strongest predictors of cognitive decline in PD. Although the data of
this study are under analyses at present, the result will be presented
in this session. In addition to such medication-based therapies, the
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efficacy of cognitive training has been recently suggested to
improve cognitive decline in PD. This topic will also be introduced.

055

Cognitive deficits in Parkinson's disease: Clinical features,
diagnosis, and evolution

Caroline Williams-Gray*

University of Cambridge, Cambridge, United Kingdom

People with PD are around 2.5 times more likely to develop
dementia than other people of a similar age, and nearly half will
have developed dementia by 10 years into their iliness. This has a
major impact on quality of life, care requirements, and survival.
Milder cognitive problems occur earlier in the disease, with one
quarter to one third having ‘mild cognitive impairment’. Subtle
cognitive deficits have even been reported to occur in some
‘prodromal’ PD cases, before movement problems emerge.

Several different domains of cognitive function can be affected,
including executive function (which includes planning and
organisational abilities), memory, and visuospatial function. In more
advanced PD, cognitive problems can be associated with
behavioural changes and visual hallucinations. Diagnostic criteria
for PD-Dementia have been established by the Movement Disorder
Society, which are based on neuropsychological test scores,
evidence of progressive decline, and impairment of day-to-day
functioning due to cognitive deficits. Diagnostic criteria have also
been developed for PD-associated Mild Cognitive Impairment (PD-
MCI). However, there has been some debate about whether this is a
useful diagnosis, as early cognitive impairment in PD is highly
variable and not all patients with ‘PD-MCI’ will go on to develop a
dementia.

Through studying a population-representative cohort of Parkinson’s
patients from diagnosis over time (the CamPalGN study), we have
demonstrated that there are distinct cognitive syndromes in PD
which evolve differently. In particular, early problems with semantic
memory and visuospatial function are predictive of developing a
dementia, whereas problems with executive function are not
necessarily predictive of dementia, and can even improve over time.
We have used genetic and brain imaging studies to demonstrate
that these syndromes have distinct underlying biological bases:
semantic/visuospatial problems reflect a posterior cortically-based
process which is influenced by ageing and genetic variants
promoting formation of protein aggregates in the brain; in contrast,
executive problems reflect dysfunction in frontostriatal dopamine
networks and are influenced by genetic variants affecting dopamine
breakdown, and by dopaminergic medication. Through better
defining and understanding these separate cognitive syndromes, we
can give more accurate prognostic information to patients, and
target these different syndromes with more tailored therapies.

056

The challenges of making authentic midbrain dopamine
neurons from stem cells

Agnete Kirkeby*

NNF Center for Stem Cell Biology (DanStem), University of
Copenhagen, Copenhagen, Denmark

We will discuss the use of human pluripotent stem cells to produce
subtype-specific neurons, including directed differentiation into
midbrain dopaminergic neurons. Also how the safety and efficacy of
such stem cell-derived neurons is tested in animal models of PD
including the importance of functional integration, synaptic
connectivity, widespread innervation and proper maturation into
neurons with authentic midbrain dopaminergic phenotype. We will
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also discuss how a stem cell-derived product is taken through GMP
adaptation and how quality control should be performed on a stem
cell derived product to ensure its safety and efficacy in clinical trial.

057

Clinical application of stem cell transplantation therapy
Asuka Morizane*
CiRA, Kyoto University, Kyoto, Japan

The innovation of induced pluripotent stem cells (iPSCs) and
previous embryonic stem cell (ESC) technologies are drawing
attention to their application for regenerative medicine. Parkinson’s
disease is one of the most promising target diseases based on the
history of fetal nigral transplantation in clinics. Although
pharmacological treatments for PD, such as L-dopa, show good
response in the early phase, patient outcomes over the long term
are unsatisfactory. As an additional treatment, cell therapy with
aborted fetal tissues has been performed since 1980’s. The limited
supply of donor source and the unstable quality of the cells prevent
this therapy with fetal tissue from becoming standard. The
technology of iPSCs offers a limitless and more advantageous
donor source. One of the advantages is possibility of preparing
immunologically compatible donor cells from self-derived or
allogeneic iPSCs. Our group has successfully established a protocol
for donor induction with clinically compatible grade. The preclinical
studies transplanted these donor neurons into PD models of mice,
rats, and cynomolgus monkeys, showing graft survival with
functional recovery. Based on these preclinical results, Kyoto
University has started a clinical trial for Parkinson’s disease that
transplants dopaminergic progenitors generated from iPSCs; Kyoto
Trial to Evaluate the Safety and Efficacy of iPSC-derived
dopaminergic progenitors in the treatment of Parkinson’s disease
(Phase I/ll). The original donor source is iPSCs prepared at the iPS
Cell Stock for Regenerative Medicine at CiRA, derived from third-
party donor blood cells, meaning the transplantations are allogeneic.
The subjects will be observed for two years post transplantation. In
this session we can discuss on the translational research, in vitro
differentiation of iPSC-dopamine neurons, research on animal
models, setting up clinical trials, and future perspective.

058

The role of cellular thresholds in selective neuronal
vulnerability in PD

David Sulzer*

Columbia University, New York City, NY, USA

While adult human neurons are not typically antigen presenting
cells, many substantia nigra dopamine neurons express MHC-I. The
death of these neurons causes the motor disorders of Parkinson’s,
and in mouse substantia nigra neurons, the appropriate combination
of neuronally presented antigen and T cell causes cell death. In
blood of ~40% of Parkinson’s patients and few age matched
controls, CD4+ and CD8+ T cells are present that respond to two
regions in a-synuclein, a protein misprocessed in the disorder. As
degradation of a-synuclein and other proteins by lysosomes
changes with disease, changes in cytosolic dopamine, and age, it is
possible that autoimmune response to neoepitopes play roles in
neurodegenerative and other aging related disorders.
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059

The history of levodopa and dopamine agonists, benefits and
myths

Stanley Fahn*

Columbia University Medical Center, New York, NY, USA

Levodopa and dopamine agonists (DAg’s) are effective agents in
treating most motor symptoms of PD, such as slowness, stiffness,
tremor, gait, mobility and dexterity. Both provide this benefit
because they activate the dopamine receptors in the striatum, which
had become inactive in PD due to loss of dopamine. Levodopa was
adopted first as a treatment. In 1957 Arvid Carlsson (Sweden) found
that the chemical reserpine depletes dopamine in brain causing
drug-induced parkinsonism in animals, and that levodopa restores
brain dopamine and eliminates the parkinsonism. In humans, early
use of levodopa resulted in nausea and vomiting (N&V), preventing
adequate, effective doses. But in 1967, George Cotzias (New York)
found a way to avoid N&V, achieving high doses that could
dramatically improve PwP. Subsequently, drugs (carbidopa,
benserazide) were developed that could block N&V and allow more
levodopa to enter the brain.

DAg’s are drugs that directly act on the dopamine receptors. They
are the second most powerful drugs to improve the motor symptoms
of PD. The first recognized DAg, apomorphine, was synthesized
from morphine in the 19th century. In 1951, injections into PwP
resulted in transient improvement. In 1970 its beneficial effects were
rediscovered. Because it needed to be injected, and its action was
short-lived, it was not widely accepted. Derivatives of ergot were
soon found to have dopaminergic properties. Bromocriptine was the
first ergot tested in PwP. Lisuride and pergolide soon followed.
Because of ergot's side effects, non-ergot agents (pramipexole,
ropinirole, rotigotine) were tested and developed and became widely
used in PD. Apomorphine became utilized as a continuous
subcutaneous infusion to treat motor complications of levodopa, and
then became available as a single injection to rescue a PwP from a
deep OFF state. Sublingual apomorphine is undergoing clinical
trials.

If levodopa is superior in efficacy, why even consider DAg’'s? The
answer lies in the side effect profiles of the two. Levodopa can
cause dyskinesias and the wearing-off effect; DAg’s don’t. However,
DAg’'s have their own side effects; the worst are hallucinations,
falling asleep without warning (sleep attacks) and impulse control
disorders (ICDs), rendering DAgQ’s less suitable and less utilized
today.

060

Living well with Parkinson’s: What’s the secret?
Kathie Hill*, Nancy Peate
Parkinson’s Resources of Oregon, Portland, Oregon, USA

Overall goal: To discuss behaviors and attitudes that contribute to
living well with Parkinson’s disease.

This round table is focused on discussing traits that contribute to
living well with Parkinson’s disease, including socializing, group
exercise, seeking gratitude and cultivating mindfulness. The co-
facilitators share personal stories about their diagnosis of
Parkinson’s disease in mid-life and their journeys to find resilience,
and they look forward to your contribution to the discussion. Come
to this round table to hear more about the process of finding
community and founding a wellness-focused support group in
Portland, Oregon.

061

a-synuclein and the immune response in PD
Ashley Harms*
University of Alabama, Birmingham, Alabama, USA

There is mounting evidence for a central role of the immune system
in the pathophysiology of Parkinson’s disease (PD), via activation of
both the innate and adaptive immune systems. In both human
patients and rodent models, a-synuclein pathology is accompanied
by microglial activation, T cell infiltration, hyper-reactive monocytes,
and increased cytokine and chemokine release. However, the
triggers responsible for initiating this immune response and the
mechanisms behind peripheral cell recruitment remain poorly
understood. In the CNS, antigen presenting cells such as microglia
express major histocompatibility complex 1l (MHCII) proteins that
are crucial for the presentation of foreign proteins to CD4+ T
lymphocytes, a process that links the innate and adaptive immune
response. Genome wide association studies have found that genetic
polymorphisms found in the HLA-DR locus, a component of MHCII,
are associated with late onset PD, implicating a role for MHCII
proteins in disease pathogenesis. In further support, HLA-DR is
highly expressed on reactive microglia in PD post-mortem brain,
and recent studies have shown that a-synuclein peptides can
activate T cells. In our lab, we have used both an in vivo mouse
model induced by viral over-expression of a-synuclein as well as in
vitro systems to study the role of the MHCII in a-synuclein-induced
inflammation and neurodegeneration. We have found that
interaction of microglia and CD4 T cells are critical for the
neuroinflammatory response in response to a-synuclein, and
strategies targeting expression of MHCIlI are protective, by
attenuating neuroinflammation, peripheral immune cell infiltration,
and neurodegeneration. The results from these studies indicate that
a-synuclein is pro-inflammatory by activating both the innate and
adaptive immune system, and that disruption or modulating antigen
processing and presentation via targeting MHCIl is a
neuroprotective and promising therapeutic target for future
investigation.

062

Mechanisms underlying impulsive behaviors and addictions in
Parkinson’s disease

Christelle Baunez*

Institut de Neurosciences de la Timone, UMR7289 CNRS & Aix-
Marseille Université, Marseille, France

We will review the data from the litterature published in both
Parkinsonian patients, but also animal models regarding Impulse
Control Disorders (ICD) that include addiction. We will thus try to
explain how these severe side-effects could possiby be anticipated
and how they could be treated, especially with an emphasis on the
impact of STN deep brain stimulation.

063

Diagnosed with PD — Now what?
Andy McDowell*
PwP, Westmere, New Zealand

Family and friends and work are common enough issues PwP have
to deal with but when faced with an early (young) onset diagnosis
these issues become magnified.

The implications of no longer be being able to have ‘normal’ career
and working life alone are enormous.

The impact on families with children (or considering), significant.
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The pressure Parkinson’s puts on relationships, marriages and
friendships, huge

Not withstanding the aforementioned reality, or ignoring the
emotional rollercoaster that comes with a diagnosis the roundtable
will moot the philosophical proposition of “Keeping calm, and
carrying on” and yet redefining oneself.

064

Managing dyskinesias

Masahiko Tomiyama*

Department of Neurology, Aomori Prefectural Central Hospital,
Aomori, Japan

Once L-dopa induced dyakinesia (LID) has developed management
becomes very complex. Therefore, efforts are made to minimize or
prevent the appearance of LID. While mild dyskinesia often
unnoticed by patients may not necessarily require changes in
medication, physicians must recognize that the stage of Parkinson’s
disease has reached where the therapeutic window is narrowing.
The goal of therapeutic intervention for LID needs to be discussed
between the patient and physician at any stage since the goal
actually depends on a patient's personal and professional
circumstances. The current treatment options for Peak-Dose
Dyskinesia, the most common subtype of LID, are based on the
following principles. The first, adjusting intervals and doses of the
available and suitable oral or transdermal dopaminergic treatments.
Practically, reducing individual levodopa dose at the risk of
increasing OFF time. The latter can be compensated for by
increasing the number of daily doses of L-dopa, or by increasing a
dopamine agonist, or both. Discontinuation or reduction of MAO-B
inhibitors, COMT inhibitors, or istradefylline (available only in Japan)
at the risk of worsening of wearing-off. The second, adding oral
drugs with direct antidyskinetic effects such as amantadine and
clozapine (if available). The third, neurosurgical intervention such as
deep brain stimulation to the subthalamic nucleus or internal globus
pallidus. The forth, administering antiparkinsonian drugs
continuously via pumps such as apomorphine continuous
subcutaneous infusion and intrajujenal L-dopa infusion. Similar
principles can be applied for management of Biphasic Dyskinesia.
Increasing the size and frequency of levodopa dose or a dopamine
agonist at the risk of increasing Peak-Dose Dyskinesia. All
strategies to improve wearing-off including long-acting and
transdermal dopamine agonists and rasagiline can be applied for
OFF-Period Dystonia. Additional L-dopa or dopamine agonist upon
awakening during night may be helpful.

065

Heterogeneity of Parkinson’s disease
Connie Marras*
University of Toronto, Toronto, Ontario, Canada

It is clear that no two patients with Parkinson’s disease are the
same from a clinical point of view. The clinical heterogeneity is
apparent in the waiting room and even more apparent when
examining the presenting symptoms, response to treatment, rate of
progression and survival. The heterogeneity of PD has also been
demonstrated at the etiological level, patients vary in their
combination of genetic and environmental risk or causative factors.
Pathological heterogeneity is also seen, which has even led to the
demonstration that clinically classical Parkinson’s disease can occur
in the absence of the supposedly disease-defining Lewy body
pathology. This presentation will describe the heterogeneity from the
clinical, genetic, environmental exposure and pathological
perspectives. The approaches that have been used to find subtypes

of Parkinson’s disease will then be reviewed, considering empirical,
data-driven and biomarker-based approaches. Finally the
implications of the heterogeneity for both clinical care (personalized
medicine) and for research will be discussed, considering past
failures and future opportunities.

066

New trial approaches to treating Parkinson’s disease
Olivier Rascol*
University UPS of Toulouse lll, Toulouse, France

Parkinson’s disease (PD) is heterogeneous, with different
mechanisms and different phenotypes, each patient presenting with
different age at onset, various combination of motor and non-motor
symptoms, evolution over time, response to therapies... Trying to
make one drug work for all PD patients is therefore an unachievable
challenge.

Classical randomized clinical trials (RCTs) try to assess the effects
of therapies based on a global approach, comparing means of
groups to capture statistics of central tendencies. This provides
useful data from a public health perspective, but gives little
information to predict individuals’ responses, while patients respond
differently in terms of efficacy and safety according to age,
symptoms, co-medications, co-morbidities, but also genetic and
physiological background, adherence to treatment... Moreover,
patients enrolled in RCTs cannot represent the entire PD spectrum,
as many patients are excluded (oldest, most severe, demented
cases...).

There is therefore a need for more personalized approaches in
future trials. Genetics suggesting that the mechanisms triggering
neuronal death in PD differ according to genes and mutations,
“neuroprotective” RCTs will then focus on corresponding genetically
pre-specified sub-groups of patients (ex: kinase inhibitors in patients
carrying LRRK2 mutations). Novel biomarkers being developed,
they will guide adaptive designs adjusting and personalizing the
dose on an individual basis (ex: achieving proper level of LRRK2
inhibition or using per-surgical MRI-gadolinium-guided gene therapy
delivery). Progresses in pharmacogenetics and pharmacogenomics
based on large-scale rigorously planned genome-wide studies
should allow identifying and stratifying patients for better efficacy
responses (ex: COMT polymorphism and COMT inhibitors) or
poorer tolerability (ex: dyskinesia or impulse control disorders).
Finally, accurate computer models of treatments and patients
characteristics, based on proper clinical database, should allow
developing in the future “in silico” trials, where “virtual’ patients
given a “virtual” treatment, will enable simulated observations of
how drug candidates produce the intended effect without inducing
adverse effects.

067

What's it like to live with a gene for Parkinson’s disease?
Benjamin Stecher*
tmrwedition.com, Toronto, Ontario, Canada

We are at the dawn of the age of precision medicine for Parkinson’s
disease. That movement is being led by a series of new therapies
designed for people that carry specific genetic variants associated
with PD. As a carrier of one of the variants, specifically the N370s
GBA mutation, this is promising news. While it does make me
eligible for a series of new trials, it can raise more questions than it
answers. Why do so few people with this mutation get Parkinson’s?
What other factors might be able to account for the incomplete
penetrance of this mutation? Why do | have a family history of the
mutation but no family history of PD? How much of my disease can |
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attribute to this genetic variant? These and more seem to be
questions that no one can quite answer and leave me scratching my
head thinking will therapies designed to treat this mutation be
enough to modify the progression of this disease?

068

Living well with Parkinson’s disease
Omotola Thomas*
ParkinStand, Surrey, United Kingdom

Background: After experiencing symptoms for over five years, | got
diagnosed with Parkinson’s disease in 2016 at the age of 35. | don't
remember feeling sad or troubled about the diagnosis, at least not
immediately. What | do remember, however, was a clear resolve not
to let the illness get the best of me. Over time, that resolve would
propel me to venture into doing things | would have never attempted
to do before my diagnosis. Consequently, | would start to live my
most fulfilling life, albeit a challenging one, post-diagnosis.
Overview of Talk:

a. Introduction: My definition of “Living Well”

b. Overview of how | “Live Well”

069

Living well with Parkinson’s disease: What'’s your secret?
Yoshiko Okada*
Japan Parkinson’s disease Association, Hakusan, Ishikawa, Japan

My thinking about PD is as follows:

| have been living with PD (this guy) more than 40 years. He is the
partner whom | would like to leave off, if possible.But after 10 to 20
years going with him reluctantly, it became to take for granted to
stay always with me. He is not the person | could be friendly. As
soon as | relaxed my guard and would be careless a little bit, he
begins to have everything his own way. However, recently | feel like
being able to go with him pretty well.

He is the partner according to word “Good match for an opponent”.

| investigate him thoroughly, and look for the capture method
desperately, even after that he is very tough to go with.

He gives me difficult problems in sequence, even if | managed one
of them. Anyway, he is a partner who is not boring.

| was able to get to know various people through him. | really thank
for this.

This guy disturbs me in various scenes, but | hope to enjoy my life in
the face of many difficulties.

One of the tips living well with PD is to make a compromise with
symptom of PD to a certain extent. After 40 years with PD, | noticed
that it is important to make a good relationship with PD. If we want
to get rid of all the symptom, we do have to be on many kinds of
medication for long time. Because PD is systemic and progressive
disease, various kinds of symptom come out and we need to take
many kinds of medicine. | chose to think the priority of ranking for
getting rid of symptom. In early stage, | concentrated to control the
efficacy of the medicine, its’ duration and how to decrease
dyskinesis.

Now, the biggest problem is walking difficulty. Especially it is related
to freezing of gait (FOG) in “on’phase, and impaired balance,

070

Living well with Parkinson’s disease: What'’s your secret?
Emma Lawton*
Parkinson’s UK, London, United Kingdom

In my presentation | will discuss the role of technology in the self-
management and wellbeing of people living with Parkinson’s. Using
specific examples | will suggest that technology should be part of
the arsenal of methods used to help monitor and control symptoms,
alongside diet, exercise, medication, complementary therapies,
speech therapy, physiotherapy and sleep.
With over 40 symptoms of Parkinson’s there is no one size fits all
treatment for individuals. | will suggest that technology can help
people to create their own toolkit, whether they need help sleeping,
swallowing or rejigging their memory.
| will cover:

- Apps and devices

- Social media platforms

- Digital advocacy including blogging and vlogging

- Telecare

- Al

- Smart homes

071

Living well with Parkinson’s disease: What’s your secret?
Elizabeth lldal*
Cure4Parkinson, Copenhagen, Denmark

Parkinson’s is not just a disease that affects older people. No,
Parkinson hits of all ages, and more than 5% are very young
people. It's about much more than to shake. It's about everything
from difficulty swallowing, difficulty speaking, lacked scents to
frostbite, cramps, bladder challenges, stiffness, pain, depression, of
changes, side effects of the medicine. Quality of Life need to be
equally important as finding a cure.
“What can PwP do for them self to changes the mindset at a
European level?
People with Parkinson’s can:

1. Strengthen Their network

2. Learn something new

3. Take life activity

4. Be present in the Present

5. Give of themselves
Parkinson’s community have to come together and focus on
activism. The current and future burden of this debilitating disease
depends on the whole Parkinson community work together and
takes action. It also includes the Leaders of the world, governments
and of course members of European Parliament. Please understand
its now, we have to change the mindset of Parkinson’s, because the
cost to treatment will increase to a very high level.

072

Living well with Parkinson’s disease: What’s your secret?
Benjamin Stecher*
tmrwedition.com, Toronto, Ontario, Canada

Parkinson’s is a product of the universe. The reason why you have
Parkinson’s disease has nothing to do with you per se, it is a by-
product of billions of years of atoms bumping into each other.
Eventually those atoms came together in such a way that life
emerged on earth. The genius of life is in its ability to make slightly
imperfect copies of itself. It is the greatest story the universe has
ever told. But it is an imperfect process, some of those
imperfections we call disease, but it is still just life doing what life
does.

The day-to-day struggle sucks, and it will continue to suck for some
time. No one in their right mind would choose this fate, but it is what
it is, embrace the grind and count yourself lucky that of all the
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generations of people to get this disease, you have a chance of
being part of the one that ends it.

073

Abnormal neural activities in the cortico-basal ganglia
networks in animal models of PD

Atsushi Nambu*

National Institute for Physiological Sciences, Okazaki, Aichi, Japan

It is very important to understand neural activity changes in the
cortico-basal ganglia (BG) networks in PD, because it can explain
pathophysiological mechanisms for PD symptoms in human
patients. Besides, normalizing or modulating abnormal neural
activity can ameliorate PD symptoms. So far, there are three models
to explain pathophysiology of PD symptoms. One is the “firing rate
model”’. Spontaneous firing rate changes along the cortico-BG
networks were originally reported in MPTP (dopaminergic
neurotoxin)-induced PD monkeys. The most characteristic finding
was an abnormal increase in firing rates in the output nucleus of the
BG. However, recent electrophysiological studies have failed to
detect expected neural activity changes in the BG. Instead, the
“firing pattern model” was proposed. Abnormal firing patterns, such
as oscillatory and synchronized activity, were observed in the BG of
PD models and patients, which may disturb normal information
processing through the cortico-BG networks. The third one is the
“dynamic activity model”. Stimulation in the cortex normally induces
triphasic responses, i.e., early excitation, inhibition and late
excitation, in the output nucleus of the BG, and the inhibition is
important for the initiation of voluntary movements. Our group have
found that cortically induced inhibition in the output nucleus is
abnormally reduced in PD models, and this may cause a failure in
releasing appropriate movements at an appropriate timing. We
believe that such dynamic activity changes in the BG are
fundamental features of PD, and that firing rate and pattern changes
may merely be epiphenomena. Indeed, PD symptoms can be
ameliorated by making a small lesion or applying high-frequency
electrical stimulation (deep brain stimulation, DBS) in the BG. Both
lesions and DBS can block abnormal information flow from the BG
to the cortex, and may be useful in suppressing the expression of
PD symptoms. Their effectiveness is compatible with the “dynamic
activity model”.

074

Optogenetic modulation of basal ganglia activity in
Parkinsonian models

Stella Papa*

Emory University, Atlanta, GA, USA

Models of the basal ganglia circuitry in health and disease states
have been developed on the basis of solid anatomical, biochemical
and physiological data. Over the past three decades, these models
have gone through a series of revisions incorporating newer
experimental data and key information obtained from patients
undergoing deep brain stimulation. However, a tour de force
refinement came from new technologies such as optogenetics that
can provide cell resolution in a variety of functional studies. Its
application has shed light into the role of key basal ganglia circuits
and the mechanisms regulating their function. Among recent
examples is the combination of optogenetic and chemogenetic
approaches, which has revealed the interacting influences between
the striatal indirect pathway and the cortical hyperdirect pathway on
the function of the subthalamic nucleus in Parkinson’s disease (PD).
Another important progress comes from the analysis of active cells
in association with dyskinesias showing that there are subsets of

striatal neurons that are specifically involved with the expression of
involuntary movements. This field has progressed significantly since
the initial application in transgenic animals, and currently,
sophisticated optogenetic tools can be used in non-transgenic
animals including primates. Because of the refined phenotype in the
primate model of PD, optical stimulation in this model may allow us
to examine the particular motor correlates of manipulating specific
cell populations, and thus expand our understanding of the disease
pathophysiology. Furthermore, the high resolution of optical
stimulation is now beginning to interrogate the therapeutic targeting
of specific basal ganglia loops, providing grounds to develop new
PD therapies.

075

Adaptive brain stimulation for the treatment of PD: Where are
we with this?

Alberto Priori*

University of Milan, Milan, Italy

Parkinson’s disease (PD) is typically a fluctuating condition,
especially in its advanced stage. Despite the efficacy of
conventional Deep Brain Stimulation (cDBS), it does not abolish
completely motor fluctuations. Most PD patients undergoing cDBS
of the subthalamic nucleus still complain motor fluctuations variably
interfering with the quality of life. Under these premises, our group in
the last fifteen years conducted research to develop an innovative
methodology of DBS “adapting” (then called adaptive DBS or aDBS)
moment-by-moment to the clinical motor state of the patient.
Basically, aDBS changes its strength accordingly to a control signal
reflecting the clinical state (“closed-loop approach”). Researches in
the last 20 years demonstrated that the oscillatory electrical activity
captured by the stimulating DBS electrode in the subthalamic
nucleus is a reliable instantaneous marker of the clinical motor
condition of the patient. Although different frequencies in the
oscillatory activity correlate with different motor disturbances of PD,
the beta activity (i.e. in the range of 13-30. Hz) appears to reflect
the negative motor symptoms (bradykinesia and rigidity). Clinical
trials using beta-controlled aDBS in PD have shown that the
adaptive approach is technically feasible, safe, well tolerated by
patients, and delivers significantly less energy to the brain than
cDBS. More importantly, reported data show that aDBS induces a
better control of motor fluctuations than cDBS in PD.

In conclusion, despite the available clinical research trials with
aDBS are still few, conducted on small sample of patients and for
short period of observation, adaptive DBS strategy promises to be
an important advancement in the DBS technology, further improving
its efficacy and tolerability. Notably, despite researches conducted
so far essentially tested beta activity as control signal for changing
DBS voltage, future trials will also test different oscillation
frequencies as control signals and the effects of controlling different
DBS variables (site of stimulation, frequency, etc). Other fluctuating
neuropsychiatric conditions treated with DBS could also
hypothetically benefit of adaptive approaches in the near future.

076

a-synuclein: A story of accumulation and spread
Maria Grazia Spillantini*
University of Cambridge, Cambridge, United Kingdom

The neuropathological features that characterize Parkinson’s
disease, are intracellular proteinaceous inclusions that were
described for the first time by Friedrich Lewy in 1912. The nature of
these inclusions remained unknown for long time due to the difficulty
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in identifying the main component of their filaments. In 1994 in
collaboration with Michel Goedert and Ross Jakes

we identify two small proteins in human brain that we named o-
synuclein and beta-synuclein and localized their genes (SNCA) to
chromosome 4 and (SNCB) 5 respectively. Following the
identification of the first genetic mutation causing familial forms of
Parkinson'’s in the a-synuclein gene, in 1997 with our collaborators
we showed that a-synuclein was present in Lewy bodies and Lewy
neuritis in brains of sporadic cases of the disease. In 1998 we
demonstrated that a-synuclein is the main component of the
filaments present in the Lewy bodies and Lewy neuritis as well as of
the filamentous inclusions present in multiple system atrophy
leading to the definition of these diseases as a-synucleinopathies.
We also showed that a-synuclein staining identifies more inclusions
than ubiquitin, the marker normally used until then for detection of
Lewy pathology. a-synuclein staining helped others to determine
how the protein aggregates spread in the nervous system and to
identify new symptoms associated with progression of a-synuclein
aggregation and spreading. Recently we have produced a
transgenic mouse model expressing aggregation prone a-synuclein
and have been able to show that in these mice dopaminergic
dysfunction starts at the synapse in the striatum and precedes both
terminal loss and dopaminergic neuronal death in the substantia
nigra, features that, we show can be prevented by a compound
affecting a-synuclein aggregation. This transgenic mouse
represents a useful model where to test compounds for the
treatment of a-synucleinopathies.

077

Preclinical and prodromal PD: Predictive and risk factors
Walter Maetzler*
Christian-Albrechts-Universitat zu Kiel, Kiel, Germany

There is rapidly increasing recognition that neurodegeneration
begins years or even decades before clinical diagnosis of Parkinson
disease (PD) is currently possible. This recognition has turned
recent attention to markers of, and methods for, diagnosis of PD in
this preclinical or prodromal phase, and to risk factors for future PD.
A diagnosis in the prodromal phase could help affected persons by
receiving improved clinical counselling. It could also help the
research and industry fields to develop disease-modifying and
compensatory therapies. This talk will present the currently available
risk factors as well as motor, non-motor, biofluid and imaging
markers of preclinical PD. A special emphasis will be given to the
respective potential of these markers (i) for accurate population
screening for the disease (“enriched risk cohorts”), (ii) to serve as
preclinical state markers, and (iii) to serve as preclinical progression
markers. Due to the relatively low sensitivity and specificity of all
these markers, it is well imaginable that any population-based
approach to diagnose PD earlier must consider a panel of preclinical
markers and include PD risk factors to improve predictive values.

078

iPS and PD

Jun Takahashi*

Center for iPS Cell Research and Application, Kyoto University,
Kyoto, Japan

Human induced pluripotent stem cells (iPSCs) can provide a
promising source of midbrain dopaminergic (DA) neurons for cell
replacement therapy for Parkinson’s disease (PD). Towards clinical
application of iPSCs, we have developed a method for 1) scalable
DA neuron induction on human laminin fragment and 2) sorting DA
progenitor cells using a floor plate marker, CORIN. The grafted

CORIN+ cells survived well and functioned as midbrain DA neurons
in the 6-OHDA-lesioned rats, and showed minimal risk of tumor
formation. In addition, we performed a preclinical study using
primate PD models. Regarding efficacy, human iPSC-derived DA
progenitor cells survived and functioned as midbrain DA neurons in
MPTP-treated monkeys. Regarding safety, cells sorted by CORIN
did not form any tumors in the brains for at least two years. Finally,
MRI and PET imaging was useful to monitor the survival, expansion
and function of the grafted cells as well as immune response by the
host brain.

Based on these results, we have started a clinical trial to treat PD
patients at Kyoto University Hospital in Kyoto, Japan in 2018. This is
to evaluate the safety and efficacy of transplanting human iPS cell-
derived dopaminergic progenitors into the putamen of PD patients.
We will implant approximately 5 million cells to each of 7 patients
and observe for 2 years.

079

State of the art of palliative care in Parkinson’s disease: A
global perspective

Victor McConvey*

Parkinson’s Victoria, Melbourne, Victoria, Australia

Palliative care has been considered a taboo subject in Parkinson’s
for many years- while the condition is not currently able to be cured
or slowed down, it does not have any life ending symptoms. This
combined with the reality that most Palliative care services are
geared toward people with a cancer diagnosis, discussing palliative
care which was often unavailable became an un necessary
conversation.

This paper will explore the rise in demand for palliative care which
accommodates the needs of people living with Parkinson’s, and how
services and the health care professionals with in them are
changing respond to this need. We will acknowledge the vast
difference in availability of Palliative care from highly sophisticated
trans-disciplinary services to a complete absence, and the factors
influencing this. This paper will also challenge us to consider that a
developing a palliative response to support people with Parkinson’s
will need resources and thoughtful consideration by both health care
professionals and by people living with Parkinson’s and their
families.

080

Palliative care in your hands: Advance care planning in
parkinsonian disorders

Roongroj Bhidayasiri*

Chulalongkorn Centre of Excellence for Parkinson’s disease &
Related Disorders, Bangkok, Thailand

Caring for patients with Parkinson’s disease (PD) and other atypical
syndromes at the end of their lives is an important role for many
health and social care professionals. One of the aspects of this role
is to discuss with individuals their preferences regarding the type of
care they would wish to receive and where they wish to be cared for
in case they lose capacity or are unable to express a preference in
the future. These discussions need to be handled with skill and
sensitivity. The outcomes of such discussions may then need to be
documented, regularly reviewed and communicated to other
relevant people, subject to individual's agreement. This is the
process of Advance Care Planning (ACP).

As parkinsonian disorders are not conceptualised as a ‘terminal
illness’ by those who involve in the care of such a patient, it remains
a challenge for both health and social care professionals to
incorporate ACP into daily patient care. Although the European
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Association for Palliative Care recommends the adaptation of ACP
based on the readiness of the individual and targeting ACP content
as the individual’s condition worsens, preferences regarding end-of-
life discussions amongst parkinsonian patients can vary. Patients in
the early stage may consider the discussion about ACP too
depressing, hoping that a cure would come in time for them. Very
few literature studied the attitudes of PD patients towards ACP.
Whilst a recent survey indicated that most PD patients preferred
early information on prognosis and treatment, only half of those
patients would like to discuss about ACP early and even fewer
patients (approx. 20%) prefer early discussions about end-of-life
care planning.

ACP is one of the fundamental tenets of palliative care and should
be viewed as a process that focuses on patient preferences with
physician guidance at that point of time and is likely to evolve as the
disease progresses. The approach should be individualised,
reflecting positive factors or obstacles that may vary amongst
patients and their families. More studies are needed to raise
awareness and identify a proper framework to address challenges
of incorporating ACP into the care of patients with parkinsonian
disorders.

081

Case studies in palliative care for parkinsonian disorders
Barry Snow*
Auckland City Hospital, Auckland, New Zealand

The neurodegenerative parkinsonism disorders are progressive,
and currently there is no cure. As the neuronal loss progresses, pre-
existing symptoms intensify and new symptoms develop. Some of
these symptoms respond to levodopa, but many do not and must be
managed on their own merits. As the disease progresses, and as
the symptoms intensify, quality of life decreases. End of life care
has evolved away from the previous cancer model to any disease
that is life limiting and requires symptom management. Because the
aim is not curative, the goals of care need to be redefined and as
much as possible determined by the PWP. Amongst the many
potential symptoms, and therefore management possibilities, it is
important to move from “What's the matter?” to “What matters to
you?” Advance Care planning is a structured approach to helping a
person to describe themselves, their goals, their wishes and their
needs about end of life care. When an ACP has been developed it
can be used as the base for working with the PWP and their family
to design best care. This care should be multidisciplinary and pay
specific attention to the physical, psychosocial and spiritual
domains. Many of the needs of a person with advanced
parkinsonism are most expertly managed by palliative care teams. It
is important that anxiety about discussing end of life issues do not
restrict the PWP’s option to access this expert care.

082

Can we predict falls?
Colleen Canning*
The University of Sydney, Sydney, Australia

People with Parkinson’s disease (PD) fall frequently, with 60%
falling annually and two-thirds of these falling recurrently. Given the
high prevalence of falls, we need to be able to predict the level of
risk, which enables targeted delivery of fall minimization and
management strategies. Over 30 risk factors for falls have been
identified, but risk factors are not necessarily good predictors in
clinical practice. For predictors to be useful in clinical practice they
need to be accurate and able to be quickly and efficiently assessed.
This presentation will provide an overview of the current evidence

for accuracy of falls prediction and identify how this information can
be used to minimize falls. The following questions with respect to
people with Parkinson’s disease will be addressed?
1. What is the accuracy of models predicting one or more falls in the
next 6 to 12 months,
— when individuals who have fallen (fallers) and who have not
fallen (non-fallers) in the past year are included?
— when only individuals who have not fallen (non-fallers) in the
past year are included?
2. What is the accuracy of models predicting recurrent or frequent
falls in the next 6 to 12 months,
— when individuals who have fallen (fallers) and who have not
fallen (non-fallers) in the past year, are included?
— when only individuals who have not fallen (non-fallers) in the
past year are included?
3. Can model-free machine learning techniques be used to improve
accuracy of fall prediction?
4. What is the feasibility of implementing fall prediction models in the
clinic?
5. Can technology be used to predict imminent falls in the free-living
environment?
Examples will be provided to demonstrate how fall prediction tools
can be used to stratify individuals according to level of risk,
facilitating strategic assessment and implementation of personalized
interventions, targeting remediable risk factors.

083

Factors that contribute to falls
Anat Mirelman*
Tel Aviv Medical Center, Tel Aviv, Israel

Falls are a large-scale health and social problem. It is estimated that
between 60—80% patients with Parkinson’s disease fall at least once
a year. For many years, muscle weakness and disturbances in
equilibrium were considered the main causes of falls. In recent
years, studies have shown that other factors such as cognitive
aspects are essential for safe walking. Walking in daily-living
environments requires planning, proper organization in the
environment, good ability to respond to obstacles, and the ability to
perform multiple actions simultaneously. These processes require
cognitive resources operating in conjunction with balance and motor
function. Motor and cognitive co-dependencies are essential for
ambulation and when one or both systems are impacted, this may
result in gait impairments and increased fall risk such as in the case
of freezing of gait. This talk will review different factors associated
with increased fall risk, possible mechanisms underlying increased
fall-risk in PD and potential ways to address these.

084

Solutions to minimize falls
Lynn Rochester*
Newcastle University, Newcastle upon Tyne, United Kingdom

Historically, falls were seen as a late manifestation of the disease
caused by a progression of axial motor problems combined with the
effects of aging. Although this is true, falls are not exclusive to older
and advanced PD patients. Falls aetiology in people with
Parkinson’s disease (PD) is complex and multidimensional. Falls
are associated with primary features (age, disease severity, gait and
balance deficit, cognitive impairment), and secondary features that
occur in response to falling (anxiety, reduced self-efficacy,
weakness and loss of mobility). Ideally, management of falls risk
should begin early and aim to prevent or at least delay the onset of
falls. Recognising falls risk as early as possible and understanding
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how this may change with increasing disease severity is
fundamental, allowing a comprehensive approach to falls risk
management. Individual falls risk factors have been identified
through extensive studies and reviews and targeted in interventions
individually and in combination with varying levels of success. Falls
occur when an individual is moving around in the real-world
highlighting the dynamic nature of risk and expand opportunities to
understand and minimize it. This presentation will solutions to
mitigate falls risk from two perspectives: evidence from clinical trials
and associated research and practical approaches in the clinic and
will be informed by stages of disease severity.

085

a-synuclein and the immune response in PD
Ashley Harms*, Gregory P. Williams
University of Alabama, Birmingham, Alabama, USA

There is mounting evidence for a central role of the immune system
in the pathophysiology of Parkinson’s disease (PD), via activation of
both the innate and adaptive immune systems. In both human
patients and rodent models, a-synuclein pathology is accompanied
by microglial activation, T cell infiltration, hyper-reactive monocytes,
and increased cytokine and chemokine release. However, the
triggers responsible for initiating this immune response and the
mechanisms behind peripheral cell recruitment remain poorly
understood. In the CNS, antigen presenting cells such as microglia
express major histocompatibility complex 1l (MHCII) proteins that
are crucial for the presentation of foreign proteins to CD4+ T
lymphocytes, a process that links the innate and adaptive immune
response. Genome wide association studies have found that genetic
polymorphisms found in the HLA-DR locus, a component of MHCII,
are associated with late onset PD, implicating a role for MHCII
proteins in disease pathogenesis. In further support, HLA-DR is
highly expressed on reactive microglia in PD post-mortem brain,
and recent studies have shown that a-synuclein peptides can
activate T cells. In our lab, we have used both an in vivo mouse
model induced by viral over-expression of a-synuclein as well as in
vitro systems to study the role of the MHCII in a-synuclein-induced
inflammation and neurodegeneration. We have found that
interaction of microglia and CD4 T cells are critical for the
neuroinflammatory response in response to a-synuclein, and
strategies targeting expression of MHCII are protective, by
attenuating neuroinflammation, peripheral immune cell infiltration,
and neurodegeneration. The results from these studies indicate that
a-synuclein is pro-inflammatory by activating both the innate and
adaptive immune system, and that disruption or modulating antigen
processing and presentation via targeting MHCIl is a
neuroprotective and promising therapeutic target for future
investigation.

086

Enhancing clearance of a-syn by immune related cells for
neuroprotection

Nadia Stefanova*

Medical University of Innsbruck, Innsbruck, Austria

Neuroinflammation is a leading feature of the neuropathology in o-
synucleinopathies. The innate immune responses in the brain are
mostly mediated through microglia. Microglial activation has been
evidenced in the brains of patients with Parkinson’s disease,
dementia with Lewy bodies and multiple system atrophy.
Furthermore, microglial activation linked to a-synucleinopathy has
been replicated in different experimental models. Experiments show
that cytotoxic neuroinflammatory responses may mediate the

neurodegeneration in these disorders. However, the possible role of
subsets of activated microglia to clear a-synuclein has been
proposed. One suggested mechanism of this beneficial action of
microglia is mediated through toll-like receptor 4 (TLR4).
Furthermore, modulation of microglial responses through the
adaptive immune system may provide beneficial control in the
handling of pathologic a-synuclein species. Recent advances on
targeting a-synuclein clearance through immune mechanisms in a-
synucleinopathies will be discussed.

087

LRRK2 in the immune system
Nicolas Dzamko*
University of Sydney, Sydney, Australia

Mutations in the leucine-rich repeat kinase (LRRK2) protein were
first linked to autosomal dominantly inherited Parkinson’s disease
(PD) in 2004, and today, LRRK2 is considered the most common
genetic contributor to inherited PD. LRRK2 polymorphisms can also
increase the risk of developing non-inherited PD, and indeed,
LRRK2 has emerged as a potential therapeutic target for the
treatment of PD. As well as PD however, LRRK2 polymorphisms
have also been linked to an increased risk of developing
inflammatory bowel disease, and an increased susceptibility to
infection. Thus, there is considerable interest in iffhow LRRK2
regulates inflammatory pathways and the extent to which this may
contribute to the onset of PD. Work from our group and others have
demonstrated a high expression of LRRK2 protein in peripheral
immune cells, in particular inflammation-regulating monocytes and
neutrophils. We have further demonstrated in these cell types that
LRRK2 is linked to the bodies main pathogen response
inflammatory pathway, namely the toll-like receptor (TLR) pathway.
We have measured circulating inflammatory proteins in serum from
patients with and without LRRK2 mutations, and with and without
PD, and find higher levels of inflammation in a distinct population of
LRRK2 mutation carriers. These results suggest that LRRK2
mutations may potentiate inflammatory responses, and we have
recently been able to demonstrate this using induced pluripotent
stem cells derived from patients with LRRK2 mutations. Our
ongoing work aims to better understand how LRRK2, and in
particular emerging LRRK2 therapeutics, modulate inflammation
and what this means for PD.

088

Pain syndromes occurring in Parkinson’s disease:
Presentations and assessment

Santiago Perez-Lloret*

Cardiology Research Institute, National Research Council, Buenos
Aires, Argentina

Pain affects up to 80% of patients with Parkinson’s disease (PD).
Quality of Life is severely compromised in painful patients, therefore
timely assessment and management of pain syndromes in PD is
recommended. Pain can have several origins in PD.
Musculoskeletal pain is the most frequent type and includes aching,
cramping, arthralgic, myalgic sensations in joints, and muscles. Pain
can also be associated with dystonia or with restlessness. Finally,
neuropathic pain can have a peripheral (radicular) or central origin.
Clinical assessment of pain should be accomplished by using rating
scales. Scales will most typically allow for the evaluation of pain
localization, intensity, and syndromic classification (i.e. neuropathic
or nociceptive). Some pain scales originally validated for pain
assessment in the general population have been used in PD. This is
the case of the Brief Pain Inventory, McGill Pain Questionnaire,
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Pain-O-Meter, Neuropathic Pain Symptom Inventory, or 100-mm
Visual Analog Scale or 11-point Numerical Rating Scale, which can
be used to rate pain intensity. Pain syndromic classification can be
achieved by means of the Douleur Neuropathique 4 (DN4) scale.
Scales specifically developed for PD may offer some advantages,
including assessment of multiple pain syndromes at the same time,
evaluation of PD-related pain syndromes, or assessment of the
response to antiparkinsonian treatment. Currently, the only validated
pain PD scale is the King’s PD Pain Scale. This scale explores the
frequency and severity of frequent pain domains: musculoskeletal,
chronic, fluctuation-related, nocturnal, oro-facial,
discolouration/swelling, and radicular. After assessment of pain
characteristics by rating scales, specific diagnostic studies, such as
neuroimaging, quantitative sensory testing, evoked potentials, or
laboratory tests, may also be necessary in some patients. Clinical
characteristics of pain and results from specific diagnostic studies, if
available, should then be used to identify the most likely etiology of
the pain syndrome, which in turn will guide the choice of the most
effective therapeutic strategy.

089

Treatment approaches and clinical trials for pain in PD
Beomseok Jeon*
Seoul National University Hospital, Seoul, South Korea

Even though James Parkinson is mainly remembered as describing
motor features of Parkinson’s disease, most of the non-motor
symptoms including pain are clearly included in his “An essay on
Shaking Palsy”. He recognized that pain can precede motor
symptoms, and can be very severe, and shares territory with motor.
There have been subsequent descriptions of pain such as by
Charcot. However, pain has been largely overlooked by motor
symptoms. The first systemic study on pain in PD is ascribed to
Snider et al in 1976, where the prevalence was 43%.
Epidemiological studies have shown prevalence of pain ranging
from 40-83% depending on the population studied and methods
employed. There are many classifications of pain. But it is important
to recognize that there are several types of pain with different
pathomechanisms. Thus management differs according to the
pathomechanism. In this presentation, the importance of pain as a
main determinant of quality of life will be emphasized, and
mechanism-based treatment will be discussed.

090

Diagnosed with YOPD - Next steps
Andy McDowell*
PwP, Westmere, New Zealand

Family and friends and work are common enough issues PwP have
to deal with but when faced with an early (young) onset diagnosis
these issues become magnified.

The implications of no longer be being able to have ‘normal’ career
and working life alone are enormous.

The impact on families with children (or considering), significant.
The pressure Parkinson’s puts on relationships, marriages and
friendships, huge

Not withstanding the aforementioned reality, or ignoring the
emotional rollercoaster that comes with a diagnosis the talk will
moot the philosophical proposition of “Keeping calm, and carrying
on”, but offering the audience some options to consider.

091

Tips and tricks for maintaining work/life balance
Rebecca Miller*
New Haven, CT, USA

Becca Miller was diagnosed with YOPD at age 39 when her
daughter was 9 months old. As a single mother working full time as
a psychologist, she certainly has drawn on some magic or just plain
old trickery to try and keep a work-life balance without completely
falling flat on her face. She discusses drawing from the concepts of
Acceptance and Commitment therapy (Hayes and Wilson, 2003),
focusing on values-based living, acceptance of thoughts and
circumstances, and drawing upon mindfulness exercises. She also
tries to maximize her ‘on’ times, and share her PD with others to
have allies at work who understand. She has improved on asking for
help and taking breaks as needed. Letting go of expectations for
some things (being the mom who sews doll clothes), delegating
other things (housecleaning), and holding tight to certain things
(attending the school field trip instead of the meeting), has allowed
for some balance.

092

PD is in the house — Impact on children/teens/young adults
Elaine Book*

Pacific Parkinson’s Research Centre, Vancouver, British Columbia,
Canada

This talk will address both the positive and potential negative impact
of PD on the family, discussing the common emotions experienced
by children/teens/young adults and strategies to maintain family
wellness. Ideas and resources to support children as well as the
PWP in parenting while living life with a chronic condition.

093

Living well with young-onset Parkinson’s
Tim Hague*
U-Turn Parkinson’s, Winnipeg, Manitoba, Canada

Abstract: ‘My goal would be to have all my patients become
athletes’ Dr. Borys a movement disorders neurologist.

The goal of this session is to provide people living with Parkinson’s
the tools to understand the mindset of a seasoned athlete in the
area of Wellness. We will look at wellness from a holistic viewpoint
considering all of its spheres. Exploring the mindset of the traditional
athlete we will discover what sets that individual apart and how we
can incorporate their thinking into our personal plan of action to live
well with Parkinson’s disease. Key take always will be learning how
to craft your plan of action in living well with Parkinson’s; gaining
POIS2E as you learn a holistic approach to caring for the whole you,
and discovering again the ‘secret’ hiding in plain sight — wellness —
what the research has said all along.

Bio: Tim is a retired nurse of 20+ years who now devotes his time
to professional speaking, writing and as founder of the Parkinson’s
wellness centre, U-Turn Parkinson’s. He is the author of the
bestselling book Perseverance: The Seven Skills You Need To
Survive, Thrive And Accomplish More Than You Ever Imagined.
He has spoken for Tedx and is sought after across North America
for his motivational and inspiring topics, Live Your Best and
The Power of Perseverance. After having been diagnosed with
Young Onset Parkinson’s disease at the age of 46 Tim and his
son went on to win the first season of the reality television series
The Amazing Race Canada. He is an outspoken and effective
advocate on behalf of people living with Parkinson’s around the
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world. To learn more about Tim’s work visit www.TimSr.ca and
www.UTurnParkinsons.org

094

Inflammation, microbiome and PD: What is all the fuss about?
Viviane Labrie*
Van Andel Research Institute, Grand Rapids, MI, USA

We now recognize that inflammation is intimately involved in the
progressive neurodegeneration occurring in Parkinson’s disease.
Elevated expression of a-synuclein, a key component of Lewy
bodies, has been shown to activate the immune system in the brain
and gastrointestinal tract. Furthermore, it has been proposed that
Parkinson’s disease may initiate in the gastrointestinal tract and
illnesses characterized by gut inflammation have been linked to an
increased risk for Parkinson’s disease. The gut also harbors trillions
of bacterial micro-organisms, referred to as the microbiome, which
affect brain health and are disrupted in Parkinson’s disease.
Alterations in the microbiome composition could be a route to
excessive immune activation in Parkinson’'s disease, and
conversely, may provide previously unexplored therapeutic
avenues. Recent evidence also suggests that Parkinson’s disease
may also have an autoimmune component involving the erroneous
destruction of neurons by trespassing blood immune cells in the
brain. The role of inflammation in the periphery and brain in
Parkinson’s disease suggests that medications that suppress the
immune system may be have therapeutic effects. Indeed, recent
studies on immunosuppressant medications, as well as
immunotherapy targeting a-synuclein, offers hope as a new class of
drugs for early disease intervention.

095

Is there any evidence that nutrients modify PD?
Laurie Mischley*
Bastyr University, Seattle, WA, USA

We'll review the available laboratory tests to assess nutritional
status and discuss why neurologists don’t routinely order these
tests. The role of diet and PD progression will be discussed and
recommendations will be provided for inexpensive, easy-to-prepare,
nutrient-dense, plant-based foods that taste delicious. We'll also
touch on the potential risks and benefits of of nutritional
supplements, as well as the ways they interact with pharmaceutical
medicines. Symptom-specific nutrition-based treatment strategies
will be discussed for dyskinesia, muscle pain, fatigue, weight loss,
cognitive decline, depression, and anxiety.

096

| have Parkinson’s and | care about my genetics: You should
too

Martin Taylor*

Parkinson’s Research Advocacy Group, Edinburgh, United Kingdom

There are several known genetic forms of Parkinson’s disease,
each with their own characteristics in terms of symptomatic
presentation and rate of progression. Younger onset people are far
more likely to have a genetic form of the condition with Parkin/Pink
1 genetic mutation being very common in those diagnosed under
30. This session will explore the genetics of Parkinson’s and the
influence it is having on current research and future treatment
directions. It will also discuss the personal considerations for
someone who wants to participate in genetic testing and the impact

it could have both on their personal prognosis and future treatment
options.

097

Gut microbiota: Putting the puzzle together
Filip Scheperjans*
Helsinki University Hospital, Dept. of Neurology, Helsinki, Finland

Gastrointestinal dysfunction affects up to 80% of PD-patients and
may precede the onset of motor symptoms by years.
Correspondingly, neurodegenerative changes in the enteric nervous
system can be found in earliest stages of PD. The colonic mucosa
of PD patients shows an impaired barrier function, inflammation,
oxidative stress, and bacterial invasion. An environmental factor
likely plays a key role in PD pathogenesis probably against a
background of genetic vulnerability. The early involvement of the
gastrointestinal tract in PD suggests that this environmental factor
exerts its influences primarily via the gut. An initiation of PD
pathology in the gut with subsequent spreading to the brain via the
vagal nerve is supported by a decreased risk of PD after truncal
vagotomy. There is accumulating evidence for an intense
bidirectional interaction between gut microbiota and the brain
influencing neuronal activity, behavior, as well as levels of
neurotransmitter receptors, neurotrophic factors, and
neuroinflammation. Pathways involving gut inflammation, amyloid
cross-seeding, and short chain fatty acids may directly link gut
microbiota and neurodegeneration.

Alterations of gut microbiome composition in PD have been shown
in multiple studies suggesting that gut microbiota are related to PD.
Best reproduced are decreased abundance of Prevotella and
increased abundance of Akkermansia and Lactobacillus in PD.
Importantly, decreased Prevotella abundance was also found in a
small cohort of subjects with idiopathic REM sleep behavior disorder
(iRBD), a prodromal syndrome with high risk of progression to PD.
While human studies have only documented an association
between the gut microbiome composition and PD, animal studies
have recently provided evidence for a causal connection between
gut microbiota, a-synuclein pathology, neuroinflammation, and
motor impairment.

At this round table we will discuss recent findings regarding the gut-
microbiota-brain axis in PD and how this may reshape our
understanding of disease etiology and pathogenesis and could lead
to new diagnostic and therapeutic approaches. We furthermore shall
define the most important open questions and lacks of
understanding in this context and identify the next steps that are
needed to fill these gaps.

098

Experimental pharmacological treatments for Parkinson’s
disease

Jeff Conn*

Vanderbilt Center for Neuroscience Drug Discovery, Vanderbilt
University, Nashville, TN, USA

In this round-table discussion, we will discuss new experimental
approaches for treatment of Parkinson;s disease. The focus will be
on experimental orally-bioavailable medicines that do not act by
replacing loss of dopamine and may provide fundamental advances
in care of Parkinson’s patients. These include novel approaches to
treatment of motor symptoms, treatment of non-motor symptoms,
and potential disease-modifying therapies.
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099

The challenge of disease classification — What does it look like
and what does it mean

Rejko Kriiger*

Luxembourg Centre for Systems Biomedicine (LCSB), University of
Luxembourg and Centre Hospitalier de Luxembourg (CHL),
Luxembourg

To date, no causative treatments are available for common
neurodegenerative diseases like Parkinson’s disease (PD).
Previously failed trials did not account for the clinical and
pathophysiological heterogeneity of PD, so that novel ways for
classification of subgroups of PD patients are needed.

Genetics of PD provided first insight into the complexity of this most
common neurodegenerative movement disorder and delineated
relevant subgroups of patients, who share an underlying molecular
pathology. Here novel patient-based models from genetic forms of
PD allowed to dissect mechanisms of neurodegeneration and define
a first entry point to screen for disease-modifying compounds for
more targeted therapies.

Moreover, during the last years, there has been a rapid evolution in
novel technologies, e.g. next generation sequencing technologies or
device-assisted registrations of PD symptoms. These are linked with
a dramatic increase in high quality data characterizing PD at
different levels and enables novel strategies for patient classification
and identification of markers for therapeutic outcomes, that can be
translated into precision medicine approaches and clinical decision
support. Here, first genetic predictors for different therapeutic
outcomes emerge for either pharmacological or neuromodulation
treatment in PD.

Together the implementation of novel technologies allows not only
for novel ways to classify PD, but also for a more direct participation
of patients in ongoing research thereby strengthening patient’s
autonomy and responsibility for future research.

0100

What is a-synuclein and what goes wrong with it in PD
Jeffrey Kordower*
Rush University Medical Center, Chicago, IL, USA

a synuclein (a-syn) is a protein expressed normally as a monomer
in both the peripheral and central nervous system and is involved in
a variety of aspects of vesicular trafficking. In PD, as well as other
synucleinopathies, a-syn becomes misfolded and renders certain
brain regions dysfunctional and when present at high levels can
cause neurodegeneration.. Within the nigrostriatal system, we have
posited that a-syn pathology initially causes alterations in axonal
transport defects. These axonal transport defects cause
accumulation of a-syn within the cell soma that initially is cleared via
autophagy but then becomes so excessive that lysosomal function
is impaired causing further accumulation of misfolded alphas
synuclein. We further propose that these changes in PD are an
exacerbation of cellular events that occur via normal aging. Lastly,
we propose that one of the initiating events following accumulation
of misfolded proteins is phenotypic downregulation of dopaminergic
markers and not frank cellular degeneration. Lastly the extrusion of
a synuclein into the extracellular space either through cellular
degeneration of exocytosis is responsible for the prion like
transmission of a-syn which may be responsible for disease
progression.

0101

LRRK2 as a therapeutic target

Brian Fiske*

The Michael J. Fox Foundation for Parkinson’s Research, New
York, NY, USA

Mutations and variation in the gene LRRK2 (leucine rich repeat
kinase 2) are a common cause of genetically linked Parkinson’s
disease with varying prevalence across ethnic populations. As
mutations lead to enhanced kinase activity of the LRRK2 protein,
development of small molecule kinase inhibitors represents a
leading therapeutic strategy with at least one company (Denali
Therapeutics) in early human testing. Moreover, with the
identification of bone fide LRRK2 substrate proteins in the family of
Rab GTPases and increased understanding of LRRK2 biology,
there may be opportunities for not only expanding treatments
targeting the LRRK2 cellular pathway, but also in assessing the
benefit of LRRK2-based therapies in more common idiopathic
Parkinson’s disease.

0102

LRRK2 and Parkinson’s
Mark R. Cookson*
NIH, Laboratory of Neurogenetics, Bethesda, MD, USA

Mutations in the Leucine-rich repeat kinase 2 (LRRK2) gene are a
relatively common cause of familial Parkinson’s disease (PD). Due
to age-dependent but incomplete penetrance, such amino-acid
changing mutations also occur in apparently sporadic PD.
Furthermore, non-coding variation at the LRRK2 locus influences
risk of sporadic PD and several interaction partners of LRRK2 also
impart genetic risk for PD. Therefore, LRRK2 plays a critical role in
both inherited and sporadic PD and is therefore a likely therapeutic
target to inhibit disease progression. However, the biological
function(s) of LRRK2 remain unclear. It has been established that
several mechanisms can activate LRRK2 kinase activity and that
downstream targets include small GTPases of the Rab family.
Therefore, LRRK2 plays a critical role in control of membrane
associated intracellular trafficking. Potential links to
neurodegeneration includes regulation of neuroinflammation and
altered neuronal function in several neuronal circuits. The
roundtable will discuss each of these aspects of LRRK2 biology with
the aim of clearly outlining those aspects of LRRK2 biology that will
need to be clarified in the future.

0103

How do you find a good “druggable” candidate in the lab?
Erwan Bezard*

Institute of Neurodegenerative Diseases, University of Bordeaux,
Bordeaux, France

The search for therapies of Parkinson’s disease actually covers a
number of fundamentally different objectives: either alleviating a
given symptom, decreasing the severity of therapy-induced side-
effects, or slowing down disease’s progression. Although serendipity
or drug repositioning have shown great value in proposing
treatments, a clear development plan should be envisioned for the
systematic educated search of such new therapies. Researchers
have first to clearly define what type of solution they aim at
developing. The target (i.e. the biological actor on which the
researcher wants to act) selection then heavily depends upon the
conceptual framework, the current knowledge of the considered
pathophysiology, the delicate selection of the most relevant in vitro
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and in vivo models, etc... The target validation comes next with a
particular emphasis put upon the model selection. A “druggable
candidate” should fulfill other criteria such as brain penetrability,
target engagement, lack of toxicity, etc... and needs to pass
additional screens for paving the way to a successful translation to
the clinic.

0104

Stem cell tourism — Why is it dangerous?
Jonathan Kimmelman*
Biomedical Ethics Unit/McGill University, Montreal, Quebec, Canada

Many clinics around the world market unproven stem cell-based
interventions (SCBIs) to patients outside the context of clinical trials
or other forms of rigorous evaluation — in many cases with the legal
sanction of regulatory authorities. In this round table discussion, |
will describe several ethical and policy problems associated with
such practices. First, provision of unproven SCBIs to patients
outside of clinical trials shifts the costs and burdens of treatment
development from drug companies to patients and healthcare
systems. Second, such clinics shift the burden associated with
medical uncertainty from patients who have undergone a rigorous
informed consent process to patients who have not. Third, such
clinics often appropriate the simulacrum of scientific authority
without its substance- potentially undermining public confidence in
serious research activities. Fourth, such clinics erode the ability of
methodical research groups to recruit patients to well designed
clinical trials- thereby prolonging the clinical development process.
Last, such clinics very likely expose patients to more harm than
clinical benefit, and often exploit the vulnerability of desperate
patients.

0105

Synuclein and its role at the synapse
Robert Edwards*, Jacob Bendor
UCSF School of Medicine, San Francisco, CA, USA

Like many other proteins implicated in neurodegenerative disease,
the normal function of a-synuclein has remained poorly understood.
Its presynaptic location has suggested a role in neurotransmitter
release and over-expression inhibits synaptic vesicle exocytosis. In
vitro, synuclein promotes membrane curvature and bending.
However, synuclein knockout mice have shown little if any
physiological phenotype. During exocytosis, the fusion of secretory
vesicles with the plasma membrane establishes a pore that initiates
the release of transmitter. Using mice that lack all three synuclein
genes, we now find that synuclein normally serves to promote
dilation of the fusion pore made by peptidergic large dense core
vesicles and synaptic vesicles. In its absence, the vesicles collapse
much more slowly than normal. We will discuss the implications for
Parkinson’s disease.

0106

Mechanistic insights into GBA1-associated Parkinson’s
disease: therapeutic implications

Dimitri Krainc*

Northwestern University, Chicago, IL, USA

There is an urgent need to identify effective neuroprotective

therapies for synucleinopathies such as Parkinson’s disease (PD)
and Diffuse Lewy Body Dementia (DLB). Recent emergence of

genetic forms of PD has facilitated identification of potential targets
for therapeutic development. One of the most promising and
extensively studied targets has been lysosomal glucocerebrosidase
(GCase) in patients with GBA1-linked PD and DLB. These patients
exhibit loss of GCase activity in lysosomes which in turn results in
downstream neuronal dysfunction. Therefore, chaperoning and/or
direct activation of GCase in lysosomes has been postulated as
viable therapeutic strategy. Several ongoing therapeutic efforts have
focused on chemical chaperones to promote translocation of mutant
GCase to the lysosome. We found that wild-type GCase activity is
also reduced in sporadic and genetic forms of PD, suggesting that
wild-type GCase could serve as promising therapeutic target in
synucleinopathies. Therefore, we explored whether activation of
wild-type GCase could enhance lysosomal function and rescue
downstream pathological phenotypes in dopaminergic neurons from
patients with sporadic and familial forms of PD. We identified GCase
activator S-181, which was able to increase the activity of wild-type
GCase, and partially ameliorated lipid substrate accumulation,
lysosomal dysfunction and dopamine oxidation, in both GBA1-linked
and non-GBA1-linked PD patient-derived dopaminergic neurons.
Our work thus suggests that rescuing GCase activity is sufficient to
improve lysosomal function and to reduce accumulation of toxic
oxidized dopamine in midbrain neurons. In turn, decreased
accumulation of oxidized dopamine resulted in diminished
downstream pathogenic effects, including oxidation-mediated
modifications of GCase which disrupt its enzymatic activity. We
found that this vicious feedback cycle could be interrupted by
targeting wild-type GCase with small molecule activators in human
DA neurons. Moreover, our in vivo analysis in mice revealed that S-
181 could penetrate CNS and enhance wild-type GCase enzyme
activity in brain tissue. In sum, these findings point to the relevance
of therapeutically targeting GCase across multiple genetic and
sporadic synucleinopathies.

0107

PINK1, Parkin and the ubiquitin system
Noriyuki Matsuda*
Tokyo Metropolitan Institute of Medical Science, Tokyo, Japan

Parkinson’s disease (PD) is a common movement disorder
characterized by dopaminergic neuronal loss. The majority of PD
cases are sporadic, however, the discovery of the genes linked to
hereditary forms of PD (i.e., hereditary Parkinsonism) has provided
important insights into the molecular mechanisms. For example,
functional analysis of the recessive familial PD-related genes has
revealed that the disease is relevant to mitochondrial quality control.
This is consistent with the prior idea that several cases of sporadic
and chemical-induced PDs have been associated with mitochondrial
dysfunction.

We have focused on PINK1 and PARKIN, responsible genes for
hereditary recessive PD. PINK1 and PARKIN encode Ser/Thr
kinase and ubiquitin ligase (E3), respectively. We revealed that
when the mitochondrial membrane potential decreased, PINK1
phosphorylates ubiquitin at Ser65, and the phosphorylated ubiquitin
functions as an activator for E3 function of Parkin (Koyano et al.,
Nature 2014). Moreover, phosphorylated poly-ubiquitin chain
catalyzed by PINK1 recruits Parkin to damaged mitochondria by
functioning as a Parkin receptor (Okatsu et al., JCB 2015).
Consequently, trio of PINK1, Parkin, and phospho-ubiquitin rapidly
tag outer membrane proteins on depolarized mitochondria with
ubiquitin. This ubiquitin chain is recognized by RABGEF1, and it
directs the downstream Rab proteins, RAB5 and RABT7A, to
damaged mitochondria for degradation by lysosome (Yamano et al,
elLife 2018). Impairment of this process predisposes to familial PD.
Summary of the latest knowledge for relationship between
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mitochondrial quality control, ubiquitin, autophagy, and Parkinson’s
disease will be discussed.

0108

Where are we with clinical trials right now in PD?
Tom Foltynie*
UCL Institute of Neurology, London, United Kingdom

In this talk, | will discuss an overview of the most important clinical
trials in set-up, in progress and recently completed in PD. | will focus
predominantly on trials searching for interventions that may modify
the course of PD. This will include some discussion of licensed
drugs being repurposed for PD, as well as targeted approaches
aimed at the PD risk genes and at a synuclein pathology and
transmission.

0109

What do the guinea pigs really think?
Richard Windle*
Porters House, Southampton, United Kingdom

In 2011 | responded to a call for volunteers to take part in a new
clinical trial involving a transplant of fetal material into the brain. This
was TRANSEURO a project built on earlier work in this field to
identify rules for the harvesting and processing of fetal cells. Given
the sensitive nature of the work it was of great interest to ethics
committees and delays meant that | did not actually receive the
implant until September/October, 2015. This was a major operation
lasting several hours.

It is important to define the criteria for success. These are usually
based on changes in the Unified Parkinson’s disease Rating Scale
(UPDRS). | was required to attend a meeting at Cambridge lasting
2-3 hours once every three months. This collected all the measures
necessary to calculate the UPDRS score (both on and off meds). |
was also required to have three PET scans during my involvement
with the project.

There are several ways of mounting a clinical trial but the ‘gold
standard’ methodology is known as a double-blind trial where
participants are randomly allocated to either a test or a control
group. Participants in a clinical trial are given copies of the ‘Informed
Consent’ form, which describe in detail everything that they are
committing to. The involvement of patients in research management
is considered to be essential. They bring to the table direct
experience of the condition.

There are three main factors patients consider when deciding
whether to take part in a trial: concerns about taking unproven
medicines, possible impact on their current medication and being
given a placebo.

At the end of the trial there should be a procedure for participants to
feedback observations, good and bad, as to what might have been
done differently. This information should be widely disseminated
and made available to future studies.

TRANSEURO was always intended to be a long-term study and
data are not expected until later in 2019. | feel as if | have bee
involved in TRANSEURO as long as | have had Parkinson’s. In fact,
| have!

0110

Using real-world data as an alternative to clinical trials
Bas Bloem*

Department of Neurology, Radboud MC, Nijmegen, The
Netherlands

The outcome in clinical trials and other research studies typically
depends on either patient-completed questionnaires or rating scales
of physical signs completed by an observer. These traditional
approaches are increasingly criticized, in part because they are time
consuming, but in part also because questionnaires are subjective
and subject to recall bias, while observer-based rating scales are
subject to high degrees of intra- and inter-rater variability. Moreover,
both approaches can be time consuming. Finally, both
questionnaires and rating scales may offer an incomplete
understanding of the patient’'s actual functioning in their own home
situation, particularly over longer periods of time. Therefore, there is
an increasing interest to use real-world data, both to improve care in
daily clinical practive and also as surrogate outcomes in clinical
studies, and perhaps with time, even as novel primary outcomes.
Examples include existing large datasets, such as medical claims
databases that can be provided by healthcare insurance companies.
Other examples include unobtrusive measurements of for example
mobility, using either body-worn sensors, smartphones or sensors
built into the patients’ houses. In my presentation, | will illustrate
how the use of such “big data” obtained from real world environment
can provide very useful information about the patients actual
functioning over time, and how as such these can provide a more
accurate perspective on the patients’ performance in their own living
environment as compared to the more traditional outcomes.

o111

Evaluating and managing sexual dysfunction in PD

Sharon Hassin-Baer*

Department of Neurology and Sagol Neuroscience Center, Tel-
Hashomer, Israel

Patients with Parkinson’s disease (PD), both males and females,
exhibit an array of nonmotor symptoms of which sexual dysfunction
is one that is commonly under-reported and usually left untouched
in the patient-neurologist interaction. These sexual dysfunctions
include mainly loss of desire, erectile dysfunction, ejaculatory and
orgasmic disorders. There are many aspects contributing to sexual
dysfunction in PD that encompass physical, psychological,
neurobiological and pharmacological areas, and they usually
interact and merge and thus become barely distinguishable. Some
patients may present with hypersexual behaviors which may cause
additional problems in relationship and may lead to adverse
consequences.

It is not uncommon that neurologists are not knowledgeable enough
and feel uncomfortable to deal with the various sexual complaints;
however patient and spousal education and specific interventions
may improve patient’s sexual life and couple relationship.

0112

Urological dysfunction in PD — What is it and what can be done
about it?

Ryuji Sakakibara™

Neurology, Internal Medicine, Sakura Medical Center, Toho
University, Sakura, Japan

Bladder dysfunction is a significant burden in Parkinson’s disease
(PD), and overactive bladder (urinary urgency/frequency) is the
most common. PD patients rarely have large post-void residuals;
this is in clear contrast with that in multiple system atrophy patients,
who often need clean, intermittent catheterization. Studies have
shown that the bladder dysfunction has great significance in relation
to quality-of-life measures, early institutionalization, and health
economics. Bladder dysfunction in PD usually starts with or just
after the onset of motor disorder; this is in clear contrast to
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gastrointestinal (Gl) dysfunction that precedes motor disorder for
decades. Urodynamic measurement common shows bladder
overactivity, which may reflect the central nervous system (CNS)
pathology; this is in clear contrast to Gl dysfunction that mostly
reflects the peripheral myenteric pathology. The CNS pathology for
bladder dysfunction in PD are thought to be: disturbed prefrontal-
D1 dopaminergic direct pathway that normally suppress the spino-
bulbo-spinal micturition reflex. This is documented by functional
neuroimaging as well as experimental studies. Dopaminergic drugs
have presumable biphasic effects on PD bladder, i.e., initial
worsening (hours) but late improving (weeks/months). Deep brain
stimulation in the subthalamic nucleus improves PD bladder. If
these are not working, addition of anticholinergic agents and
possibly beta-3 adrenergic receptor agonists are the choice to that
do not easily penetrate the blood-brain barrier, in order to avoid
cognitive adverse events. The International Continence Society
(ICS) Guideline is a good reference for all doctors and nurses to
manage such patients. These treatments are beneficial in
maximizing patients’ non-motor quality of life.

0113

Can we predict falls in PD?
Lynn Rochester*
Newcastle University, Newcastle upon Tyne, United Kingdom

Falls are ubiquitous in Parkinson’s. Managing falls risk presents us
with multiple challenges. To date, the strongest predictor of a future
fall is a prior fall, and clinical fall assessment is typically triggered
when falls are established and not prior to their occurrence.
Although pragmatic, this approach is limited and important to
recognise because effective falls management becomes more
challenging when secondary features are established. Recognising
falls risk as early as possible and understanding how this may
change with increasing disease severity is fundamental, allowing a
comprehensive approach to falls risk management. Individual falls
risk factors have been identified through extensive studies and
reviews and targeted in interventions individually and in combination
with varying levels of success. Falls risk also changes dynamically
depending upon contextual, personal and environmental factors.
Understanding the static and dynamic nature of falls risk is therefore
important. Exposure to risk — in terms of the amount of time an
individual is active and mobile remains a poorly understood area.
Finally, classification schemes that group fallers into a single or
recurrent faller provide limited information that misses important
contextual and dynamic characteristics. This presentation aims to
provide an overview of current knowledge of falls risk, drawing from
a novel longitudinal falls data set in an incident cohort study
(ICICLE) and other studies. It will highlight the natural history of falls
evolution, consider falls risk factors within a dynamic model of falls
risk and a contemporary approach to categorise falls and fallers,
and, finally the evidence to mitigate risk will be considered.

0114

Facial masking and drooling: The impact on communication,
social interaction, and swallowing

Hanneke Kalf*

Radboud University Medical Center, Nijmegen, The Netherlands

Hypomimia or facial masking is a manifestation of hypokinesia, one
of the main motor consequences of Parkinson’s disease. Although
is a known phenomenon, only recently the consequences for
people’s wellbeing have become the focus of scientific research.
Facial masking can be easily confused with negative effect or with
change in cognitive status. Also when the masking is not recognized

as being part of the disease, it may hamper interpersonal
relationships. There is growing evidence that hypomimia indeed can
have a negative impact on socialization and social wellbeing,
suggesting a strong need for education.

Another consequence in severe hypomimia may be that people
have their mouth open for longer periods of time, which is a risk for
drooling of saliva, in particular when attention is distracted.

This presentation will provide an overview of results from recent
studies on hypomimia and its consequences including options for
support for people with Parkinson’s and caregivers.

0115

Early management of swallowing disorders: Can we prevent
aspiration pneumonia?

Corinne Jones*

University of Texas, Austin, Texas, USA

Aspiration pneumonia is considered a leading cause of death in
Parkinson’s disease and is closely linked with the high prevalence of
swallowing disorders (or dysphagia) in this population. Additionally,
disordered cough has been found to co-exist with dysphagia in
patients with PD. Therefore, management of swallowing and cough
dysfunction in patients with parkinsonism is of utmost clinical
importance. Speech-language pathologists play a critical role in the
early identification, assessment and management of these
disorders. The goal of this talk is to discuss the methods for
assessment and management of swallowing and cough disorders in
patients with PD for the prevention of aspiration pneumonia.

0116

Experimental pharmacological treatments for Parkinson’s
disease

Jeff Conn*

Vanderbilt Center for Neuroscience Drug Discovery, Vanderbilt
University, Nashville, TN, USA

Dopamine replacement therapies, including the dopamine precursor
levodopa (L-DOPA) and dopamine receptor agonists are the
primary pharmacological agents used for symptomatic treatment of
Parkinson’s disease (PD). While these treatments provide relief of
motor symptoms for several years in most patients, motor
complications and psychiatric side effects develop in a subset of
individuals, and end-of-dose “wearing off” of the drug effects limits
their long-term efficacy. Furthermore, dopamine replacement
therapies do not reduce all motor symptoms and are without efficacy
in reducing non-motor symptoms in PD patients. Finally, currently
available medicines do not reduce progression of PD. In recent
years, multiple novel pharmacological approaches for treatment of
PD have emerged that have potential for filling these gaps in
treatment of this disorder. For instance, we have identified a specific
subtype of metabotropic glutamate (mGlu) receptor, termed mGlu4,
as an exciting new target for treatment of Parkinson’'s disease.
Activation of mGlu4 reduces excessive transmission at a specific
synapse in the “indirect pathway” of the basal ganglia motor circuit,
where activity is pathologically increased in Parkinson’s patients.
Novel positive allosteric modulators (PAMs) of mGlu4 improve
motor function in rodent and non-human primate models of
parkinsonian motor disability. In addition, mGlu4 PAMs can reduce
death of dopamine neurons in toxin-based models of dopamine
neuron death. We and others have now optimized highly selective
mGlu4 PAMs that are advancing in preclinical and clinical
development for future evaluation in clinical studies in patients
suffering from PD. In addition, we and others have developed other
novel approaches that may be useful in reducing tremor, reducing L-
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DOPA-induced dyskinesia, and in some cases, may slow disease
progression. These new efforts have the potential to provide new
medicines that could lead to fundamental improvements in the
standard of care of PD patients.

0117

New insights into L-Dopa induced dyskinesias

Barbara Picconi*

IRCCS San Raffaele Pisana, and University San Raffaele, Rome,
Italy

Levodopa-induced dyskinesias (LIDs) represent the major motor
disability associated with chronic therapy in Parkinson’s disease
(PD) patients. Unfortunately, to date, the first events driving the
dopaminergic neurodegeneration is unknown and the only
therapeutic tool in the hands of the clinicians is the chronic
treatment with levodopa and dopaminergic agonists. The long-term
treatment with this dopamine precursor does not arrest the
progressive neuronal degeneration of mesencephalic area. The
abnormal activation of striato-pallidal direct pathway, and the
concomitant downregulation of the indirect pathway’s activity, lead
to a complex pattern of basal ganglia/cortical alterations that give
rise to the characteristic uncontrollable dystonic and dyskinetic
manifestations of LIDs. Although the incidence of these motor
complications in chronically treated patients is impressive, this drug
is still considered the gold-standard symptomatic therapy. The main
goal of both preclinical and clinical research studies is to find the
neuronal and molecular mechanisms causing LIDs and to delineate
a therapeutic approach allowing anti-parkinsonian effects with a
lower incidence of dyskinetic features. For this reason, experimental
animal models provide useful tools in exploring the potential of
different pharmacological approaches.

The present talk will present the latest pathophysiologic approaches
aimed at providing the rationale for currently available as well as for
emerging treatments of this disabling effect associated to dopamine-
replacement therapy adverse. The presentation will go deeper
through some recent molecular and synaptic studies, performed in
experimental models of LIDs, to end with the therapeutic outcomes
emerged from these pre-clinical studies.

0118

Mechanisms underlying impulsive behaviors and addictions in
Parkinson’s disease

Christelle Baunez*

Institut de Neurosciences de la Timone, UMR7289 CNRS & Aix-
Marseille Université, Marseille, France

Deep brain stimulation (DBS) of the subthalamic nucleus (STN) is
now widely used as a treament for Parkinson’s disease.
Understanding the effects of manipulations of the STN or its
abnormal oscillatory activities is therefore important to better
understand and possibly anticipate side-effects of this surgical
treatment. We have thus studied the activity of STN and the impact
of STN lesions or DBS on various forms of impulsivity in rats, but
also in Parkinsonian patients. We have shown that the STN is part
of a brain circuit involved in the control of inhibition, a process that is
dysfunctional in impulsive disorders. Since addiction can be seen as
a form of impulsive behavior, we have also assessed the effects of
STN manipulations in the context of addiction. Our rats studies
suggest that STN inactivation could serve as a possible
therapeutical tool to treat addiction. We have confirmed this in the
monkey. In Parkinsonian patients suffering from addiction to their
levodopa treatment (dopamine dysregulation syndrom), STN DBS
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has proven to be beneficial to reduce this form of impulse control,
but also other impulse control disorders.

0119

The role of genetics in increasing our understanding of the
pathophysiology of PD

John Hardy*

UCL Institute of Neurology, London, United Kingdom

As we analyse the genetics of the late onset neurodegenerative
diseases, we are finding that many of the genes involved are either
directly or indirectly involved in damage repair. | will give examples
from other diseases. In late onset Parkinson’s disease we are
finding genes involved in the control of lysosome function and in
inflammatory pathways. Heterozygosity for lysosome storage
diseases, most famously GBA, but also other LSD genes is one
factor and LRRK2’'s seems to function as a controller of lysosome
metabolism. Work from several groups shows that synuclein is
metabolised through the lysosome leaving open the idea that it's
deposition is a result of a lysosome insufficiency. | will discuss these
issues and make the suggestion that two ways of treating PD could
be either via reducing the substrate through, antibody or antisense
approaches or through potentiating lysosome function. In early
onset Parkinson’s disease, the dominant pathways are those
involved in mitophagy, the removal of damaged mitochondria. | will
argue that these may specifically affect the migrant because of the
oxidative damage inherent in dopamine metabolism and discuss
what this may mean for therapeutic interventions in this form of the
disease.

0120

Genetic testing in PD — What is possible and why is it
important?

Vincenzo Bonifati*

Erasmus MC, University Medical Center Rotterdam, Dept. Clinical
Genetics, Rotterdam, The Netherlands

Several laboratory methods are available for the detection of DNA
variants. Small sequence variants (single nucleotide substitutions,
or small insertions/deletions) are detectable by DNA sequencing
methods (such as classical Sanger methods, or next-generation
sequencing). These methods might be employed to study single
small DNA fragments in candidate genes, or entire coding regions of
one gene or sets of genes (gene panels), or the entire coding region
of the human genome (exome sequencing), or even for whole-
genome sequencing.

Other types of variants, such as large genomic deletions or
multiplications are more easily detected by different methods (copy-
number assays, such as qPCR or SNP-arrays). Each of these
techniques has advantages and disadvantages, and the strategy of
choice will depend on different factors, among which, the available
resources, the number of candidate genes, and number and types
of variants to expect.

With the exception of some populations, only a small minority of
cases of PD are caused by known mutations in single genes.
Moreover, no specific treatment is currently available for PD, based
on a specific genetic etiology. While this situation might change in
the future, still, at the moment genetic testing remains useful in
order to provide accurate etiological diagnosis, and to offer patients
and family members proper counseling about the risk to unaffected
relatives, and disease course. The recommendations for the
diagnosis of PD, issued by a task force of the EFNS/MDS-ES, also
discussed genetic testing (Eur J Neurol 2013; 20:16-34).
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The attitudes of PD patients towards clinical genetic testing remains
poorly explored. The final decision of whether to perform genetic
testing for PD for diagnostic or predictive purposes should be taken
by the subject involved, after proper information about the
advantages and disadvantages of such testing. The results of
diagnostic genetic testing performed in a patient might have
consequences for the entire family. Due to the potential implications
in the psychological, social, and professional domains for both
patients and relatives, the genetic testing for diagnostic, and
especially for predictive purposes, should be performed by a
professional team, including neurologists, genetic counselors, and
psychologists. The procedure should always include pre-test and
post-test counseling.

0121

Ethical and legal aspects of genetic testing in PD

Yann Joly*

Centre of Genomics and Policy — McGill University, Montréal,
Quebec, Canada

Parkinson’s disease (PD) involves both genetic and environmental
factors. Thus, it appears to be a multifactorial disease in the majority
of patients. Having a positive family history for PD is one of the
strongest risk factors for the disease, highlighting the importance of
genetic factors. While our knowledge of the genetics of PD is rapidly
expending, there remains significant uncertainty as to when clinical
genetic testing for some of the more known mutations is
appropriate. Beyond the scientific validity and clinical utility of such
tests, concerns about the social and ethical implications of the
results add to ambiguity. To provide some clarification on this last
point, this presentation will critically review the major social, ethical
and legal concerns associated with genetic testing for mutations
associated with PD. These concerns include unnecessary
psychological distress, potential stigmatization/discrimination,
interpretation of tests of asymptomatic individuals obtained in the
context of DTC-GT, etc. The complex, probabilistic nature of PD
genetic results suggests that testing should be strongly discouraged
when there are no preventive measures or effective neuroprotective
treatments. However, in rare instances where the test is warranted
(or if taken in a context of DTC-GT), awareness of and proactive
action against the social and ethical issues we discuss will be very
beneficial for patients, at risk individuals, and clinicians.

0122

Dance as exercise for Parkinson’s disease
Meg Morris*
La Trobe University, Bundoora, Victoria, Australia

Movement disorders are a debilitating feature of Parkinson’s
disease, for which there is no current cure. There is growing
evidence that intensive exercise and physical activity has the
potential to slow the rate of disease progression in some individuals.
Knowing which sort of exercise to do, and for how long, is a key
question faced by the PD community. There are now many
randomized controlled trials of exercise, physical activity and
physiotherapy for people with PD (eg. Canning et al., 2015; Maidan
et al 2018; Morris et al., 2015, 2017; Prodoehl et al., 2015;
Shanahan et al., 2017; Schenkman et al 2018). These show the
importance of regular, high intensity physical activity and falls
prevention education. It can be argued that people with mild-
moderate PD should exercise at moderate to high intensity for a
minimum of 30 minutes per day. Given that PD can span up to 25
years, there is a need to find a diverse range of evidence-based
physical activities that are engaging and enjoyable so that exercise

is sustained over the long term. Dancing is one such form of
exercise (Shanahan et al, 2017). This presentation critical
evaluates recent research on the evidence for dance as exercise for
people living with Parkinson’s disease.
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0123

The effects of music on the brain
Jeanette Tamplin*
The University of Melbourne, Melbourne, Victoria, Australia

Music participation can literally change brain structure and function.
Research with healthy participants has shown improved neural
connectivity and increased cerebral blood flow following just
listening to music. Active music engagement (eg. singing or playing
music) promotes neural plasticity and can induce grey and white
matter changes in multiple brain regions. In music therapy and other
therapeutic approaches using music, we utilise this enriching effect
of music on the brain in therapeutic interventions for people with
neurological conditions.

For people with Parkinson’s rhythmic music can help compensate
for impaired internal timing mechanisms. External musical rhythms
can be used to stimulate and entrain movement by activating the
neural circuits involved in motor actions. This external cueing
provided by music explains the positive effects of rhythmic auditory
stimulation and dancing interventions for people with Parkinson’s.
The repetitive and coordinated movement patterns stimulated by
active music interventions (combined with auditory feedback and
extensive cognitive processing) can stimulate structural and
functional neuroplastic changes in the brain.

Singing is an engaging and enjoyable way to exercise and
strengthen the respiratory and speech systems. When we sing, we
use more air than when we speak. This is because singing requires
greater lung volumes excursions, and higher expiratory and
subglottic air pressures. Singing also makes us feel better and
group singing can increase feelings of social connectedness.

Music activates the reward, arousal and emotion networks in the
brain. Specifically, music stimulates the release of dopamine,
oxytocin, melatonin, and endorphins, and lowers cortisol levels.
These neurochemical and hormonal changes positively affect
memory, attention, executive functions, mood, motivation, and
stress. These positive changes may also enhance recovery of
cognitive functions.

In this presentation Dr Tamplin will provide an overview of current
research in the areas of music neuroscience, music psychology and
music therapy in neurorehabilitation. She will present video footage
to demonstrate a number of unique techniques used by music
therapists in rehabilitation more broadly, but also specifically in
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Parkinson’s treatment. A summary of the positive results from a
recent Australian pilot study on singing-based therapy (ParkinSong)
for communication and wellbeing in Parkinson’s will also be
presented.

0124

Why partnered dance might optimize motor and cognitive
rehabilitation in Parkinson’s

Madeleine Hackney*

Emory University, Atlanta, GA, USA

To address PD-related dementias, researchers and clinicians
constantly seek to improve cognitive rehabilitation. As a result,
many studies are beginning to examine the combination of physical
and cognitive training delivered simultaneously or in close serial
fashion (e.g., stationary bicycling while also completing
computerized cognitive training on a screen). In keeping with animal
literature, rehabilitation offering a combination of physical and
cognitive challenges may be most effective in inducing beneficial,
lasting effects on the brain’s structure and function. Evidence
suggests that cognitive elements of dance are a cogent vehicle for
delivering cognitive rehabilitation. Dance has been shown to
improve spatial cognition in people with PD, likely because dance
requires participants to learn, memorize, recall, use, and be
cognizant of spatial postures, relationships, patterns, and paths.
Dance, through imagery and creative movement, engages other
cognitive processes, which may act as cognitive rehabilitation.
These cognitive domains include attention/working memory,
executive function, memory, and language, as well as musical beat
detection and interpretation. Dance requires: attention to partner
(the next step), storage and of new steps from memory, detection
and interpretation of musical beats, coordination of body and
movement with external musical source and partner; use of working
memory via learning and practicing steps, and language via a new
vocabulary for a dance context and the abstract concept of
combining steps into phrases, i.e. holding ‘conversations’ with
partners via non-verbal communication. Spatial function may
improve from dance given its central role and considering that
cardiovascular fithness modulates brain activation associated with
spatial learning. Partnered dance, such as Argentine Tango, or the
adapted form designed for people with PD, represents a physical
training framework that integrates fundamental physical and
cognitive function. Involving human-human interaction that uniquely
stimulates the tactile sensory system, partnered dance can serve as
a model for investigating the interplay between haptic feedback (the
tactile sensory system), cognition, and motor control. With respect
to the partnered dance model, human-human interactions are
uniquely and non-verbally expressed via pressure and contact at the
arms or torso between a leader (determining timing, amplitude and
direction of choreography) and a follower (detecting and responding
to the messages conveyed by leader.

0125

Palliative care is in your hands

Roongroj Bhidayasiri*

Chulalongkorn Centre of Excellence for Parkinson’s disease &
Related Disorders, Bangkok, Thailand

The area of advance care planning (ACP) plays an increasingly
important role in the management of parkinsonian patients,
particularly in the advanced stage. However, many health and social
care professionals may be unfamiliar with this area despite their
involvement in the management of these patients. ACP should be
viewed as a process, requiring a multidisciplinary approach to focus
on patient preferences and, as such, it should be handled with skill

and sensitivity. During this roundtable, we will discuss on the
principles of ACP, the key issues and challenges of incorporating
ACP into the care of patients with Parkinson’s disease and atypical
disorders. Case examples with scenarios that we commonly
encounter in clinical practices will be presented and shared to
stimulate the discussions during this session.

0126

iPS cells and PD — What does this mean in 2019?
Jun Takahashi*
Center for iPS Cell Research and Application, Kyoto, Japan

Human induced pluripotent stem cells (iPSCs) can provide a
promising source of midbrain dopaminergic (DA) neurons for cell
replacement therapy for Parkinson’s disease (PD). Towards clinical
application of iPSCs, we have developed a method for 1) scalable
DA neuron induction on human laminin fragment and 2) sorting DA
progenitor cells using a floor plate marker, CORIN. The grafted
CORIN+ cells survived well and functioned as midbrain DA neurons
in the 6-OHDA-lesioned rats, and showed minimal risk of tumor
formation. In addition, we performed a preclinical study using
primate PD models. Regarding efficacy, human iPSC-derived DA
progenitor cells survived and functioned as midbrain DA neurons in
MPTP-treated monkeys. Regarding safety, cells sorted by CORIN
did not form any tumors in the brains for at least two years. Finally,
MRI and PET imaging was useful to monitor the survival, expansion
and function of the grafted cells as well as immune response by the
host brain.

Based on these results, we have started a clinical trial to treat PD
patients at Kyoto University Hospital in Kyoto, Japan in 2018. This is
to evaluate the safety and efficacy of transplanting human iPS cell-
derived dopaminergic progenitors into the putamen of PD patients.
We will implant approximately 5 million cells to each of 7 patients
and observe for 2 years.

0127

Predicting who will get Parkinson’s disease
Isabelle Arulf*
Sorbonne University, Paris, France

Numerous premotor markers of PD have been identified, the most
specific being REM sleep behavior disorder (RBD), whereas
sleepiness and constipation are less specific. The rate of conversion
from RBD to PD and dementia with Lewy bodies is greater than
80%, with a median conversion rate of 6—7 years across countries.
Several genetic and environmental factors have been associated
with idiopathic RBD, and the lesion responsible for RBD in the pons
has been identified using 3T melanin-sensitive MRI. Familial RBD
cases, which are around 4 times more frequent than in controls,
have led to research on genetic predisposition to RBD, with a
specific role of GBA mutation and several polymorphisms
associated with RBD. In addition, very mild motor, cognitive,
autonomic  (constipation, orthostatic hypotension), sensory
(olfaction, color vision) and psychiatric symptoms, as well as the
DAT scan abnormalities are observed in patients with idiopathic
RBD. Each of them predict a different speed of conversion from
RBD diagnosis to onset of motor disorders. Eventually, the strong
association of RBD with PD (and the rarity of diagnosed idiopathic
RBD cases) highlights the importance of detecting RBD, referring
patients to reference center for counseling them, implementing
research and inclusion in neuroprotective trials.
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0128

Shining a light on Parkinson’s: Optogenetic modulation of
basal ganglia activity

Stella Papa*

Emory Universtiy, Atlanta, GA, USA

Optogenetics has been used to study the function of basal ganglia
circuits in animal models of Parkinson’s disease (PD). This
technology provides a means to express opsins in specific cell
populations to make them responsive to illumination and thereby
study their specific function or dysfunction. In primate models of PD,
there is close resemblance of motor symptoms to the human
disease, and this allows us to study the specific relationship
between dysfunctional circuits and particular motor abnormalities.
Optogenetic modulation of striatal projection neurons in
parkinsonian monkeys is generating novel data to understand the
abnormalities that are specific to indirect and direct striatal output
pathways, particularly in states of advanced parkinsonism. In
addition, optogenetically identified striatal neurons display a
particular response to dopamine modulation that can undergo a
significant adjustment during the evolution of PD. These
mechanisms are responsible for abnormal responses to dopamine
and loss of dopamine efficacy to restore normal motor function in
the late-stage disease. Ongoing studies are also focused on testing
the optogenetic manipulation of specific circuits downstream the
striatum to influence the basal ganglia output for the treatment of
parkinsonian motor deficits. This research is making significant
progress towards a better understanding of pathophysiologic
mechanisms and potentially to developing new therapeutic
strategies. Current work on shining a light in the parkinsonian brain
may reveal a new therapeutic avenue to improve mobility in patients
with PD.

0129

Treatment approaches and clinical trials for pain in PD
Beomseok Jeon*
National University Hospital, Seoul, South Korea

1. Discuss types of pain in Parkinson disease and pathomechanism
2. Review of epidemiology of pain in PD

3. Discuss impact of pain on quality of life

4. Review therapies for pain in PD

5. Review clinical trials

0130

The heterogeneity of Parkinson’s disease — What does it mean
and why is it important

Connie Marras*

University of Toronto, Toronto, Ontario, Canada

Clinical heterogeneity in Parkinson’s disease is well known and
obvious to even casual observers. No two patients are exactly alike.
This heterogeneity may reflect differences at various levels
upstream; etiologic differences between patients, including
environmental and genetic differences or different pathogenetic
processes. The relationship between the clinical heterogeneity and
the underlying etiologic and pathologic processes is not well
understood. Understanding these relationships is important,
however, because the heterogeneity may present opportunities to
tailor our clinical treatment at the individual level or to refine our
research designs to study more homogeneous subsets of patients.
This round table will explore these issues, discussing what the
heterogeneity of Parkinson’s disease can tell us and what can be
done with what we learn from it.

0131

Maintaining balance and optimism when working and raising
children with young onset PD

Rebecca Miller*

New Haven, CT, USA

Is balance really ever a thing as a parent, even without PD? As a
person with YOPD, | sometimes have to try harder to keep my
balance! | am a single mom to a 6 year old, and happy to share my
experiences, ups, downs and in-betweens of navigating parenting,
work, and life with YOPD, sometimes with a hitch in my step but
always trying to keep moving. Letting others know about my
condition and keeping things as regular as | can for my daughter are
two things | focus upon. Accepting help and keeping a broad circle
of friends is important. | am lucky to have supportive family and
friends who jump in when they can to give me some time on my
own. And maximizing what | do for work is important; not taking on
too much, and focusing best | can on those things most important to
keeping up at my job. And having PD friends who are up at 3am like
me and can chat about parenting and life. | look forward to
connecting with others about how to strategize, raise healthy kids,
and keep ourselves from falling over too often!

0132

Parkinson’s and the gut microbiome
Haydeh Payami*
University of Alabama, Birmingham, AL, USA

The gut microbiome refers to the collective genomes of the tens of
trilions of microorganisms that live in the human gut. A well-
balanced microbiome is essential to human health. The
microorganisms in the gut shape and maintain the immune system,
mediate the biochemical signaling between the gastrointestinal tract
and the central nervous system, help digest food and produce
vitamins, and metabolize drugs and degrade toxins. Dysbiosis of the
gut microbiome has been noted in many disorders, including PD.
Dysbiosis of gut microbiome in PD is particularly relevant
considering several well-established links between the gut and PD:
Gastrointestinal symptoms (e.g., constipation) often precede the
motor signs of PD. There is inflammation in the gut. The lining of the
gut shows increased permeability. Vagotomy decreases the
incidence of PD. Lewy bodies and a-synuclein appear in the gut
before they appear in the brain. These new lines of evidence
support Braak’s hypothesis that non-inherited forms of PD are
caused by an as yet unidentified pathogen that can pass through
the mucosal barrier of the gastrointestinal track and spread to the
brain through the enteric nervous system. If true, the gut
microbiome may reveal the pathogens of the Braak hypothesis.
Another important aspect of gut microbiome is its impact on the
treatment of PD. It has already been shown that microorganism in
the gut can have a profound effect on response to L-dopa. There is
great anticipation that the microbiome research will fill many of the
gaps in our current knowledge about how PD starts and progresses,
that it will give us new biomarkers, and may even yield new
treatments. But will it? Microbiome research in PD is just getting
started: early findings are promising but nowhere near conclusive
yet.
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0133

Measuring gut function in PD

Kathleen Shannon*

University of Wisconsin School of Medicine and Public Health,
Madison, WI, USA

Complaints related to abnormal gut function are nearly universal in
PD. Most relate to decreased motility, related to changes in the
neurons in the intestinal wall. These include drooling, swallowing
disorders, dyspepsia, nausea, bloating, constipation and difficulty
with stool elimination. Some of these complaints may predate the
diagnosis of PD. This altered motility also predisposes to changes in
the intestinal bacterial populations, and to immune activation in the
gut. However, there is not a good correlation between individual
symptoms and specific intestinal changes. A number of diagnostic
tools may help elucidate the intestinal abnormalities that underlie
intestinal complaints. These include swallowed wireless capsules
that collect data on the intestinal environment and transit time,
devices that can record changes in pressure associated with
defecation, chemical breath tests that show changes related to
bacterial overgrowth, and imaging studies that assess the integrity
of the intestinal nervous system. Better understanding the causes of
these symptoms may help target specific therapeutic strategies
including dietary changes, drugs that increase motility, laxatives,
and antibiotics.

0134

Is inflammation important in PD?
David Standaert*
University of Alabama, Birmingham, Alabama, USA

Inflammation and activation of the immune system are increasing
recognized as important factors in Parkinson disease. This
roundtable will discuss how inflammation may participate in the
cause and/or progression of Parkinson disease, and how research
in this area may lead to novel approaches to treatment.

0135

New causative genes for PD

Alexis Brice*

ICM — Institut du Cerveau et de la moelle épiniére/Brain and Spine
Institute, Paris, France

Many genes have already been identified and validated in
monogenic forms of PD. However, for several of them, particularly
the most recent ones, suggestive but not definite genetic evidence
is provided. So far, most genes involved in PD have been identified
using exome sequencing in multiplex families in which the causal
variant segregates with the disease. Usually additional families are
tested for replication. There are, however, limitations to this
approach : i) co-segregation is not always observed because of
phenocopies, ii) it is difficult to predict the pathogenicity of variants,
particularly missense mutations, despite criteria based on frequency
and the use of predictive algorithms, iii) new genes are often rare or
limited to a given population and replication in other families is not
always obtained. These factors may explain why certain candidate
genes are not replicated in follow-up studies casting doubt about
their pathogenicity. Often functional data, obtained mostly in cell
systems or small organisms, demonstrate that one or several
mutations identified modify the function of the gene product in this
context. Again, it remains difficult to extrapolate to the human
condition based only on such data which provides only indirect
evidence. Although it is not difficult to find coding variants in familial

PD, it remains much more difficult to provide strong evidence of
their causal relationship with PD.

0136

Is there a Parkinson’s diet?

Karin Overbeek*

ParkinsonNet The Netherlands, Nijmegen, Gelderland, The
Netherlands

What we eat and drink has a big influence on how we feel physically
and mentally. This is also valid for patients with Parkinson’s
disease. Patients want to know how they can do more self-
management. Professionals want to get to know the diet related
problems for patients with Parkinson’s disease and want to get tools
for good treatment.

In this presentation, we will focus on (1) the most important
recommendations for patients in relation to their diets, (2) how can
patients improve their self-management regarding diets and (3)
what are criteria for referral to dieticians with expertise in
Parkinson’s.

0137

Your radical new life: Creative ways to overcome our
challenges

Heather Kennedy™

Kathleenkiddo.com, Oakland, CA, USA

Forget everything you knew about health and living well prior to
diagnosis. Our bodies are slowly becoming cages, and there is no
time to waste. The grief accompanying the constant loss of a
progressive and degenerative disease strips us of coping
mechanisms, masks of comfort and shelter and the physical
strength required to function. Despite our best efforts, absolutely
everything is in a constant state of dissolving and demolition. To
survive and thrive, we must develop and expand a radical form of
compassion, and learn to develop a completely new ways of living.
I'll be exploring the outrageous unpredictability and ruthlessness of
our condition, with ideas on how to find joy and pleasure, even when
we feel defeated and exhausted. We've got to find a way to be
comfortable with uncertainty, and loss- beginning with loss of smell
and changes in gut mitochondria

0138

Overview of peripheral (non-brain/CNS) abnormalities in PD
Jeffrey Kordower*
Rush University Medical Center, Chicago, IL, USA

In recent years it has become quite clear that Parkinson’s disease
affects the periphery as well as the central nervous system and in
fact the changes in the periphery may precede those in the brain
and serve as a nidus of disease transmission. Furthermore, certain
symptoms such as constipation clearly affect the quality of life of PD
suffers and clearly originates in the Gl tract. This lecture will
examine many of the peripheral aspects of disease pathogenesis in
PD. Inclusive of this topic is 1) the dual hit hypothesis of Braak and
Braak; 2) the pattern of a synuclein pathology in different structures
of peripheral organs; 3) the controversy of colonic and a synuclein
as a biomarker for PD and an assessment of other peripheral
organs that might serve as the same. Furthermore, the concept that
aggregated a synuclein in the periphery may serve as site of initial
pathology that then spreads to the brain in a prion like fashion will
be discussed. Finally, the role of inflammation and subsequent
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alterations in the microbiome and its role in PD pathogenesis will. be
discussed.

0139

Does PD start outside the brain?

Per Borghammer*

Department of Nuclear Medicine & PET Centre, Aarhus University
Hospital, Aarhus, Denmark

Parkinson’'s disease (PD) is a multi-system disorder with
involvement of the central & peripheral nervous systems. Misfolding
and aggregation of the protein a-synuclein (Lewy pathology) is
central to the pathogenesis of PD. It has been postulated that PD in
some cases may originate in olfactory and gastrointestinal nerve
terminals and spread to the CNS via the autonomic nervous system.
A prion-like behavior of a-synuclein has been convincingly
demonstrated in vitro and in animal models of PD.

Lewy-type pathology have been detected in the gut many years
prior to PD diagnosis. Two independent epidemiological studies
have suggested that truncal vagotomy may be protective against the
disorder. In vivo imaging studies of patients with REM sleep
behavior disorder have shown that these prodromal patients display
severe damage to the autonomic nervous system (equal to
diagnosed PD patients), while their dopamine system is still
relatively intact. In addition, recent studies have implicated the gut
microbiome in PD pathogenesis, and a-synuclein may serve a role
as an immune system defence mechanism preventing
neuroinvasive viruses from accessing the brain.

This talk will summarize the current evidence for and against the
hypothesis that PD may start in the gut.

0140

Managing the peripheral problems in PD

Shen Yang Lim*

Division of Neurology, University of Malaya, Kuala Lumpur,
Malaysia

Many symptoms experienced by patients with Parkinson’s disease
(PD) have their origin outside of the brain, as discussed by previous
speakers in this session.

Medication control of PD motor symptoms can be significantly
impacted by the occurrence of gastroparesis, which results in
impaired absorption of levodopa, with reduced efficacy of treatment,
and delayed or no-ON in patients with motor fluctuations. A variety
of methods can be used to counter this problem, including
modification of the levodopa preparation; and use of gastrokinetic
agents (e.g., domperidone), non-oral routes (e.g., transdermal
rotigotine), and device-aided therapies.

Important motor features such as imbalance may be contributed by
peripheral neuropathy, which has been documented in a substantial
proportion of patients. It has been postulated that this may be due to
levodopa therapy causing a functional deficiency of vitamin B12 and
high levels of homocysteine and methylmalonic acid. Research
suggests that these factors (low B12 and elevated homocysteine)
may be associated with greater motor and cognitive worsening.
However, whether nutritional modification is helpful remains to be
determined.

Many PD non-motor symptoms have their basis, at least partially, in
dysfunction of peripheral organs, for example, autonomic features
(orthostatic hypotension [OH], constipation, overactive bladder
[OAB], drooling), sleep-related disorders (e.g., restless legs
syndrome), and pain. The management of each of these will be
discussed in turn, including whenever possible evidence from level
1 studies (randomized clinical trials) — although on the whole these

remain limited currently. Agents discussed include fludrocortisone,
midodrine, droxidopa, and domperidone for OH; solifenacin for
OAB; botulinum toxin for drooling; opioid for pain; etc. Non-
pharmacological management will also be addressed.

Comorbidities are increasingly recognized to contribute to PD
burden, including diabetes and osteoporosis which are highly
prevalent in Asia. Management of these problems will be briefly
covered. (Cerebrovascular disease is also prevalent, but being a
“pbrain” problem will not be discussed further in my talk).

As highlighted throughout the lecture, many things can be done to
help relieve the symptoms and problems posed by “peripheral”’
problems in PD; accordingly, clinicians and patients/caregivers
should have a broad understanding of this important topic.

0141

Current status of iPS cells and efforts for medical application
Shinya Yamanaka™

Center for iPS Cell Research and Application (CiRA), Kyoto
University, Kyoto, Japan

Induced pluripotent stem cells (iPSCs) can proliferate almost
indefinitely and differentiate into multiple lineages, giving them wide
medical application. As a result, they are being used for new cell-
based therapies, disease models and drug development around the
world.

In 2014, the world’s first clinical study using iPSC-derived RPE
(retinal pigment epithelium) sheets began for the treatment of age-
related macular degeneration (AMD). iPSCs can be used for
regenerative medicine to restore organ function. To push these
efforts, we are proceeding with an iPSC stock project in which
clinical-grade iPSC clones are being established from “super”
donors with homologous HLA haplotypes. Homologous HLA
haplotypes are associated with decreased immune response and
therefore less risk of transplant rejection. In 2015, we started
distributing an iPSC stock clone to organizations in Japan. The aim
of the stock is to hold iPS cells of guaranteed quality which can be
supplied quickly to medical care institutions and research institutions
in Japan and overseas when required. In 2017, clinical study using
the iPSC stock began for AMD patients, and the transplantation of 5
cases have completed. Additionally, clinical trial for Parkinson’s
disease has started using the iPSC stock-originated neurons in this
August, and the surgery to transplant dopaminergic progenitors into
the patient’'s brain has been just conducted at Kyoto University
Hospital.

Other applications of iPSCs include drug screening, toxicity studies
and the elucidation of disease mechanisms using disease-specific
iPSCs from patients with intractable diseases. In addition, iPSCs
may be resourceful for preventative measures, as they make it
possible to predict the patient condition and provide a preemptive
therapeutic approach to protect against the onset of the disease or
to establish personalized medicine. We reported a new drug
screening system using iPSCs derived from fibrodysplasia
ossificans progressiva (FOP) patients, revealing one drug
candidate, Rapamycin. Based on these findings, we have achieved
to initiate a clinical trial to treat FOP patients in 2017.

Over the past decade iPSCs research made a great progress.
However, there are still various hurdles to be overcome, iPSC-
based science is certainly moving forward for delivering innovative
therapeutic options to the patients with intractable diseases.
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0142

Gut microbiota, 10'® new pieces in the Parkinson’s disease
puzzle

Filip Scheperjans*

Helsinki University Hospital, Dept. of Neurology, Helsinki, Finland

Gastrointestinal dysfunction affects up to 80% of PD-patients and
may precede the onset of motor symptoms by years.
Correspondingly, neurodegenerative changes in the enteric nervous
system can be found in earliest stages of PD. The colonic mucosa
of PD patients shows an impaired barrier function, inflammation,
oxidative stress, and bacterial invasion. An environmental factor
likely plays a key role in PD pathogenesis probably against a
background of genetic vulnerability. The early involvement of the
gastrointestinal tract in PD suggests that this environmental factor
exerts its influences primarily via the gut. An initiation of PD
pathology in the gut with subsequent spreading to the brain via the
vagal nerve is supported by a decreased risk of PD after truncal
vagotomy. There is accumulating evidence for an intense
bidirectional interaction between gut microbiota and the brain
influencing neuronal activity, behavior, as well as levels of
neurotransmitter receptors, neurotrophic factors, and
neuroinflammation. Pathways involving gut inflammation, amyloid
cross-seeding, and short chain fatty acids may directly link gut
microbiota and neurodegeneration.

Alterations of gut microbiome composition in PD have been shown
in multiple studies suggesting that gut microbiota are related to PD.
Best reproduced are decreased abundance of Prevotella and
increased abundance of Akkermansia and Lactobacillus in PD.
Importantly, decreased Prevotella abundance was also found in a
small cohort of subjects with idiopathic REM sleep behavior disorder
(iRBD), a prodromal syndrome with high risk of progression to PD.
While human studies have only documented an association
between the gut microbiome composition and PD, animal studies
have recently provided evidence for a causal connection between
gut microbiota, a-synuclein pathology, neuroinflammation, and
motor impairment.

This talk will give an overview of recent findings regarding the gut-
microbiota-brain axis in PD and how this may reshape our
understanding of disease etiology and pathogenesis and could lead
to new diagnostic and therapeutic approaches.

0143

Parkinson’s disease and Parkinson’s disease medications have
distinct signatures with respect to the gut microbiome

Haydeh Payami*

University of Alabama, Birmingham, AL, USA

PD is complicated,; it is probably not a single disease, and currently,
we have no way of telling the disease entities apart. We once
believed that if we find all the PD genes and environmental factors,
we can put the pieces together, see the full picture and be able to
separate disease subtypes. After exhaustive searches that
uncovered over 40 genetic loci and several environmental risk
factors, we still do not have the full picture. None of the known risk
factors are sufficient to cause disease, not individually, not in
combination, and not in interaction. What are we missing? We
questioned if the gut microbiome holds the missing pieces. The first
set of experiments, which are published (PMID:28195358:
Parkinson’s disease and Parkinson’s disease medications have
distinct signatures of the gut microbiome), revealed altered gut
microbiome in Persons with PD; established that the alterations in
PD gut could not all be explained by factors that correlate with PD
(medication, constipation, diet, gender, etc.), and detected other
alterations that correlated with specific PD medications. These

findings were the impetus to launch a large multi-center study, with
a projected 1,000 persons with PD, 600 neurologically healthy
controls, and 100 persons with REM sleep behavior disorder. We
intend to identify microorganisms in the gut that contribute to the
pathogenesis of PD, determine if specific microorganisms are
responsible for triggering disease in genetically susceptible
individuals, investigate the role of microbiome in mediating the
toxicity of environmental risk factors and beneficial effects of
protectants, and explore the possibility of developing microbial
biomarkers for disease subtyping, early identification of prodromal
PD, predicting disease progression, and response to treatment. | will
present an update at the meetings.

0144

Measuring Gl function in Parkinson’s disease

Per Borghammer*, Karoline Knudsen, Tatyana Fedorova
Department of Nuclear Medicine & PET Centre, Aarhus University
Hospital, Aarhus, Denmark

Gastrointestinal (GI) symptoms and dysfunction is prevalent in
Parkinson’s disease (PD) and significantly impacts the quality of life.
It has also been suggested that PD may in some cases originate in
the autonomic nerve terminals of the gut. Our current knowledge
about GI dysfunction in PD is based mostly on questionnaire-based
assessments of patient symptoms, which is not adequate to
measure subclinical dysfunction. Also, several different Gl-related
questionnaires are in use, which do not always show concurrent
results and display only limited correlation to objective markers of Gl
dysfunction.
This talk will summarize the current knowledge about measurement
techniques to assess Gl dysfunction in PD, including

Esophageal motility & gastric emptying measures

Radio-opaque markers (transit times)

Endo-capsule methods (transit times & motility)

CT-based intestinal volumes

0145

Immune therapies for PD
Seung Jae Lee*
Seoul National University, Seoul, South Korea

Immunization therapy targeting a-synuclein has emerged as a
promising approach for Parkinson’s disease and perhaps for other
synucleinopathies. Several antibodies have shown therapeutic
effects in mouse models of synucleinopathies and have alleviated
the pathological and behavioral phenotypes of these mice. The
mechanisms through which the immunization therapy works were
initially puzzling, especially given that a-synuclein is a typical
cytosolic protein. Recent studies, however, suggested that
extracellular a-synuclein is an important pathogenic entity, and
hence, a target for immunotherapy. In this talk, | will review the
literature describing immunization therapy for synucleinopathies in
mouse models and provide current thoughts on the potential
mechanisms underlying the therapeutic effects of a-synuclein
immunotherapy. In addition, | will review the current state of clinical
trials for immune therapy and provides potential targets for
immunotherapy other than a-synuclein.



44 WPC 2019 Abstracts

0146

New surgery for PD
Binit Shah*
University of Virginia, Charlottesville, Virginia, USA

There are have been substantial advances in the use of surgical
therapies in Parkinson disease over the last two decades. The role
of deep brain stimulation in PD is larger and is being applied earlier
in the disease. New ways of stimulating the brain with DBS are
being explored and may have an impact on reducing adverse
effects and maximize battery life. Additionally, new lesioning
therapies like high intensity focused ultrasound and gamma knife
are providing options for non-incisional lesioning therapies in PD.
We will review advances in DBS, focused ultrasound, and gamma
knife in PD as well as review the evidence of more traditional
radiofrequency lesioning.

0147

Repurposing drugs that target risk factors for PD
Michael Schwarzschild*
Massachusetts General Hospital, Boston, MA, USA

Parkinson’s disease (PD), to the extent that it can be considered a
single disease, is caused by a complex interplay of genetic and
environmental factors. Recent identification and investigation of
gene mutations that can cause PD (e.g., SNCA, LRRK2, GBA) are
leading to promising therapeutic candidates targeting the mutations’
pathogenic effects. Enthusiasm for targeting these mutations is
warranted by our confidence in their causal role, but is tempered by
the relatively small proportion of PD caused by these mutations and
uncertainty of their relevance to the vast majority of PD that does
not result from the targeted mutation. On the other hand, traditional
epidemiologic studies have identified a number of exposures or
behaviors as ‘reduced risk’ factors that reflect protective influences
likely of relevance to all forms PD. However, their association with
resistance to the disease does not necessarily mean they are
preventing it, as association does not prove causality. Nevertheless,
some of these ‘reduced risk’ factors have been found to confer
neuroprotection in laboratory models of PD, demonstrating the
biological plausibility of a causal basis for the reduced risk. This
convergence of epidemiological and biological findings has
prompted clinical testing of a number of these environmental,
dietary, pharmacological or behavioral factors as candidate disease-
modifying therapy. Their translation back to the clinic has been
accelerated by the repurposing of existing drugs or activities that
constitute or target these ‘reduced risk’ factors, which takes
advantage of their established safety and features that can take
years to demonstrate in the early stages of drug development.
Repurposed therapies targeting ‘reduced risk’ factors — which
recently have been, currently are, or soon may be in clinical trials for
PD - include smoking or tobacco components, caffeine, calcium
channel blockade, urate-elevating inosine, exercise, ibuprofen,
deferiprone, exenatide-like drugs, statins, albuterol and ambroxol.
The results, status and plans for these trials will be briefly presented
for discussion.

0148

Aerobic exercise for PD

Terry Ellis*

Boston University, Boston, MA, USA

In this presentation, the evidence supporting the role of aerobic
exercise in the treatment of Parkinson disease will be discussed.

The data suggesting disease-modifying effects of aerobic exercise
will be presented with potential underlying mechanisms explored.
This session will also emphasize the effects of aerobic exercise
across a variety of outcomes including motor and non-motor signs,
functional outcomes and quality of life. The benefits of various
modes of aerobic exercise will be discussed. The effects of aerobic
exercise across the disease continuum will also be highlighted.
Furthermore, this session will address issues related to dosing
frequency and intensity. Recommendations for implementation of
aerobic exercise and future research directions will be suggested.

0149

Strengthening exercise for PD
Lee Dibble*
University of Utah, Salt Lake City, UT, USA

The slow and small movements associated with Parkinson disease
are caused in part by reduced skeletal muscle force production. This
reduced force production primarily results from alterations in the
output of central nervous system centers and is not a direct product
of muscle problems. For this reason, skeletal muscle will respond to
resistance training by increasing muscle size and the nervous
system drive to the muscle. Regardless of the mechanism of
response, muscle force production is improved and these
improvements appear to translate to improvements in variety of
functions. Although the majority of studies examining this topic focus
their attention on limb muscle function and mobility, there are
intriguing findings that suggest benefits for mid-line body functions
such as coughing and respiratory function as well as urinary
continence. This presentation will review the rationale and evidence
for the safety and efficacy of strengthening exercise and the use
strengthening exercise as a means of improving strength,
movement speed, and overall function.

0150

Complex balance training for PD
Margaret Mak*
The Hong Kong Polytechnic University, Hong Kong

Falls is one of the most disabling symptoms in Parkinson’s disease
(PD) with incidence rate up to 70% and 25% of them have repeated
falls. Falls would lead to major injuries such as fracture, loss of
independence, reduced quality of life and early institutionalization.
Falls in PD is multifactorial and may be contributed by physical,
psychological, cognitive, and environment factors. Bradykinesia and
rigidity are responsive to dopaminergic treatment, however postural
impairment persists and it comprises biomechanical constraint,
reduced stability limit, impaired anticipatory postural adjustment,
delayed and reduced response to perturbation. Gait disturbance
especially freezing of gait has been found to associate with falls.
Fear of falling, an adverse psychological outcome, could lead to
self-induced restriction and increase future risk of falling. In fact, fear
of falling is a strong predictor of recurrent falls in people with PD.
Executive dysfunction such as impaired initiation, delay in task
switching, or difficulties in prioritizing postural or cognitive tasks
during dual-task walking may increase the risk of falling. Finally, falls
could result from environmental hazards.

Fall reduction or prevention have been actively researched in
people with PD. Encouragingly, most studies reported positive
effects on balance performance, gait ability, balance confidence and
alleviation of motor symptoms, with carry-over effects up to 12
months after treatment ended. A few studies reported a reduction in
fall rate and injurious fall risk. Despite the positive effects, the
training protocols were diverse and mainly addressed some
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impaired postural domains, gait or mobility. Some programs
included shifting of postural tasks, motor response inhibition, or
cognitive loading during balance training. One study blended the
training in both indoor and outdoor environment. Falls is complex
and involves intrinsic and extrinsic fall risk factors. Ideal fall
prevention program has to be multi-dimensional, task- and context-
specific, and practiced at different level of complexity. The talk will
review the available balance training programs, appraise the
evidence on the efficacy of multi-dimensional balance programs,
and formulate strategies for designing comprehensive fall
management interventions for people with PD.

0151

Aging of the immune system and relevance to brain health and
disease

V. Wee Yong*

University of Calgary, Calgary, AB, Canada

The impact of aging on the immune system is complex. While the
ability to mount an efficient innate and adaptive immune response to
newly encountered pathogens is impaired, the immune system in
general undergoes a shift toward a proinflammatory status with
aging, also referred to as “inflammaging”. For microglia, the sentinel
immune cell of the CNS, its production of pro-inflammatory
cytokines and potentially damaging factors including oxygen
radicals is elevated with aging; yet, its capacity to phagocytose and
remove debris and harmful protein aggregates appear diminished
with senescence, as is its production of trophic molecules. The
density and activated morphology of microglia have also been noted
to increase with age in several CNS compartments. These attributes
of the aging immune system heighten the potential detrimental roles
of immune cells with senescence, particular with regards to the
neurodegenerative potential of aging microglia within the CNS. We
will discuss the characteristics of immune senescence, the
mechanisms that underlie aging-associated immune dysregulation,
and consider medications that normalize microglia activity to reduce
the neurodegenerative potential of aging microglia, and to enhance
their phagocytic and repair potential.

0152

Proteostasis, molecular chaperones and aging — Implications
for PD

Heath Ecroyd*

lllawarra Health and Medical Research Institute, and The University
of Wollongong, Wollongong, New South Wales, Australia

Parkinson’s disease (PD) is the second most prevalent age-related
neurodegenerative disorder. The pathogenesis of PD, and other
neurodegenerative diseases, has been inextricably linked with the
amyloid fibrillar aggregation and deposition of a-synuclein. The cell
has a range of defense mechanisms in place to prevent aggregation
and maintain protein homeostasis (proteostasis). An important
element of this proteostasis network are the molecular chaperone
proteins. However, the persistence of diseases associated with a-
synuclein aggregation indicates that their protective capacity can be
‘overwhelmed’ in the context of PD. Moreover, there is evidence that
the levels of molecular chaperones proteins decrease in the brain
with age. Our work seeks to investigate the role of the heat shock
molecular chaperone proteins (Hsps) in protecting against a-
synuclein aggregation as part of the proteostasis network.
Specifically, we examine interactions between a-synuclein and Hsps
at various stages along a-synuclein’s aggregation pathway using a
range of bulk and single molecule techniques. Our results
demonstrate that Hsps interact transiently with aggregation-prone

monomeric a-synuclein to inhibit its aggregation in vitro. However,
the efficiency by which Hsps inhibit a-synuclein aggregation is
highly dependent on the rate at which it aggregates. Decreases in
the levels of chaperones during aging likely facilitate the onset and
progression of a-synuclein aggregation associated with PD. We
have also recently characterized the ability of the Hsps to interact
with mature fibrillar aggregates formed by a-synuclein and
established a physiologically relevant role for this interaction in
preventing the cytotoxicity of the aggregates. By pursuing the
mechanistic details of the manner by which Hsps interact with o-
synuclein, we aim to uncover potential mechanism(s) by which Hsp
chaperone activity may be targeted to attenuate diseases
associated with a-synuclein aggregation.

0153

Aging of mitochondrial function and bioenergetics — What does
this mean for PD pathogenesis?

Carolyn Sue*

Kolling Institute, University of Sydney, Sydney, Australia

Mitochondria are key organelles that provide the main source of
cellular energy. Cellular energy (ATP) is produced by the
mitochondrial respiratory chain via a process called oxidative
phosphorylation. During oxidative phosphorylation, oxygen free
radicals are generated and these may result in mitochondrial
damage, triggering “mitophagy”, a process by which damaged
mitochondria are selectively removed to maintain mitochondrial
quality and cellular health. During aging, damaged mitochondria
may accumulate resulting in reduced bioenergetic function,
increased ROS production and eventually cell death.

Mitochondrial toxins and loss of mitophagic proteins that are linked
to Parkinson’s disease related genes both can cause Parkinson’s
disease, underpinning the importance of mitochondrial function to
the pathogenesis of this disorder. Methods to improve the
maintenance of healthy mitochondria and preserve mitochondrial
quality and function represent a promising and new therapeutic
approach to treating Parkinson’s disease.

0154

The use of neuroimaging as a biomarker in PD

Stephane Lehericy*

ICM - Institut Cerveau Moelle (Brain and Spine Institute), Paris,
France

Parkinson’s disease is characterized by degeneration of neurons at
several levels of central nervous system. Recent imaging
approaches have provided a number of qualitative and quantitative
brain biomarkers that have been able to detect with increasing
accuracy the alterations in brain structure and function in patients
with Parkinson’s disease. These biomarkers are used for diagnosis,
prognosis, early detection, monitoring of treatment response and
understanding of the pathophysiology of the disease. The three
main imaging methods are magnetic resonance imaging (MRI),
radiotracer studies using positron emission tomography (PET) or
single photon emission computed tomography (SPECT), and
transcranial sonography (TCS), which provide complementary
qualitative or quantitative information. TCS and MRI using
neuromelanin-sensitive imaging and susceptibility-weighted imaging
detect qualitative changes in the substantia nigra. MRI quantitative
markers can be derived from diffusion weighted and iron-sensitive
imaging, or volumetry. Radiotracer imaging shows changes in the
dopaminergic and non-dopaminergic systems in relation with motor
and behavioral symptoms and their treatment as well as
inflammation and abnormal protein deposition. Functional brain
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alterations at rest or during task performance have been captured
with functional MRI and PET. This presentation will review recent
advances in imaging biomarker research in Parkinson’s disease and
present perspectives in this domain.

0155

The current status of “wet” biomarkers (blood, CSF etc) in PD
Lucilla Parnetti*

University of Perugia, Dept. of Medicine, Section of Neurology,
Perugia, Italy

In the management of Parkinson's disease (PD), reliable diagnostic
and prognostic biomarkers are highly needed. The diagnosis of PD
mostly relies on clinical symptoms and this hampers the detection of
the earliest phases of the disease, when treatment with forthcoming
disease-modifying drugs may have the highest therapeutic impact.
Reliable prognostic markers could help in foreseeing the response
to treatments. Several putative diagnostic and prognostic
cerebrospinal fluid (CSF) and blood biomarkers have been
proposed in PD.

CSF total a-syn is lower in PD compared to healthy controls and to
other neurological conditions different from synucleinopathies. Its
diagnostic accuracy is low and does not allow considering this
biomarker useful in the diagnosis of PD. CSF oligomeric a-syn and
phosphorylated a-syn are higher in PD compared to healthy and
neurological controls as well as other neurodegenetaive diseases
not belonging to synucleinopathies; further studies are required to
confirm their potential diagnostic value and to overcome analytical
issues. CSF pro-aggregating forms of a-syn have shown preliminary
promising results as diagnostic markers in PD, although larger
studies and analytical issues (i.e. reproducibility and assays’ time)
have to be addressed. Plasma and serum a-syn species
measurement is at high risk for erythrocyte contamination. Intra-
erythrocyte a-syn species might represent a valid alternative, but
their diagnostic and prognostic value have to be confirmed on larger
studies.

Classical AD biomarkers alone are not helpful in the diagnostic
process, but can improve prognostic assessment, with CSF Ap42
being a valid marker of risk for cognitive decline, and CSF t-tau
being a potential marker of motor progression.

Lysosomal enzymes activities, namely glucocerebrosidase, are
reduced in CSF of PD patients. Together with other biomarkers,
their activity measurement can improve diagnostic accuracy.

CSF and blood neurofilament light (NfL) measurement represents a
valid biomarker for discriminating PD from other parkinsonisms
(PSP, MSA and CBS).

A combination of multiple CSF (and probably blood) biomarkers
reflecting different pathogenic mechanisms taking place in PD might
enable earlier diagnosis and more accurate prognostic assessment,
also in view of having available disease modifying drugs.

0156

Could biopsies from outside the brain help in the diagnosis
and tracking of PD?

Kathleen Shannon*

University of Wisconsin School of Medicine and Public Health,
Madison, WI, USA

The development of putative disease-modifying therapies in
Parkinson’s disease (PD) is hampered by: (1) the appearance of
diagnostic signs relatively late in disease course; (2) low diagnostic
accuracy in early disease; and (3) outcome measures that are
influenced by symptomatic treatments. The central role of a-
synuclein (AS) in disease pathogenesis and its detection in multiple

post-mortem tissues outside the central nervous system suggest it
may be the optimal biomarker candidate in PD.
Immunohistochemical studies tissues from living subjects suggest
AS accumulation can be demonstrated in skin, salivary gland and
intestinal tissues. However, most studies are small and there is wide
methodological variability (primary antibody, epitope exposure and
signal development). It is critical that additional study be done to
elucidate the potential role of tissue AS as a biomarker of the PD
prodrome, diagnosis and progression

0157

Overview of voice and breathing in Parkinson’s disease
Corinne Jones™
University of Texas, Austin, Texas, USA

Voice and speech deficits occur in approximately 90% of individuals
with Parkinson’s disease (PD) at some point during the course of
the disease. Voice and speech impairments secondary to PD can
be due to changes in any of the subsystems of speech: respiratory,
laryngeal, articulatory, and/or resonatory. Specific areas of voice
and speech impairment that have been reported include: vocal fold
atrophy; reduced amplitude of vibration, mucosal wave, and closure
of the vocal folds during phonation; laryngeal tremor; reduced
loudness; dysphonic voice quality; hypokinetic articulatory
movements; distorted articulation; neurogenic stuttering; and
reduced prosodic variability. People with PD are also seen to
present with reduced respiratory muscle weakness; rigidity of the
respiratory muscles, less efficient respiratory kinematics, and
variable lung volume initiation during speech. This presentation will
highlight the physiologic deficits of the respiratory and laryngeal
systems resulting from PD and how these deficits then impact
speech and voice production.

0158

Approaches to voice training in PD
Darla Freeman™*
Florida E.N.T. and Allergy, Tampa, Florida, USA

Communication difficulty is one of the first symptoms of Parkinson’s
disease with an estimated 75-89% incidence. The ability to
communicate involves an intricate three-part system. Together the
lungs, ribs, diaphragm muscle, chest muscles, and the abdominal
and back muscles provide the respiratory support needed to
produce voice. The sound source of the system is the larynx which
contains the vocal cords. There are nearly 30 muscles within and
around the larynx that function together to move and adjust the
vocal cords. When the vocal cords close during speaking or singing,
air from the lungs passes between them, causing them to vibrate
and produce a sound. The final stage of the system is the resonator
including the throat, mouth and nasal cavities. Resonance refers to
the shaping of sound waves within a chamber to produce a
particular sound output. The sound that is produced by the vocal
cords is likened to a buzz. The remainder of the vocal tract refines
the sound through resonance.

People with Parkinson’s oftentimes present with a decline in one or
more of these subsystems as they progress through the stages of
the disease. Respiratory dysfunction is common and contributes to
reduced ability to secure the necessary breath support needed
during the process of phonation. Weakened vocal cords make it
difficult to control the airflow and reduced oral/motor agility and
strength makes articulation a struggle.

This presentation will feature a discussion on scientifically based
treatment approaches aimed at addressing communication
disorders across the progression of the disease.
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0159

Maintenance of intelligibility after speech therapy in PD
Jennifer Cody*
Parkinson Voice Project, Dallas, Texas, USA

Speech therapy has been shown to be highly effective for improving
the speech of people with Parkinson’s. However, completion of a
speech therapy program is actually just the beginning of a journey in
maintaining one’s speech, not the end! Continued practice and
maintenance activities are essential for achieving optimal outcomes
for people with Parkinson’s disease.

First, it's important to recognize that even the best speech therapy
cannot cure the underlying cause of speech disorders in
Parkinson’s, nor does it stop the progression of the disease. Speech
therapy provides a means of compensating for how Parkinson’s
affects speech. Second, discontinuing any exercise, including
speech exercise, leads to “detraining,” or a gradual loss of strength
over time. This loss may occur more rapidly in those with a
progressive disorder like Parkinson’s. Third, people with Parkinson’s
may experience deficits in sensorimotor processing and motivation,
leading to reduced awareness of changes in speech and difficulty
initiating home practice sessions on their own.

This presentation will discuss various options and strategies for
maintaining gains made during speech therapy. Daily practice can
seem daunting and even worse, boring, but ideas for keeping a life-
long speech maintenance program fun, fresh, and effective will be
presented, including group speech exercises, tips for home practice,
singing programs, and the benefit of regular, proactive visits to
speech professionals.

0160

What is left to be discovered in PD?
Tim Anderson*
University of Otago, Christchurch, New Zealand

We will explore and debate major discoveries that need to be made
and what are, or will be, the foundations of these discoveries. Some
of the topics we will discuss are:

1. Disease triggers:It seems that some environmental factor or
factors trigger PD in person’s with a particular susceptibility. There
are some clues but is there one major trigger yet to be identified?

2. Genetics: Several causative and susceptibility genes, and
“protective” genes, have been identified but there are more to be
discovered. Such discoveries may lead to new therapies.

3. asynuclein conformation: There is still much to discover about
asynuclein subspecies and which one or combination does the most
damage to neurons and perhaps other brain cells.

4. asynuclein spread. We know much about asynuclein in the brain
but we still don’t really know how it accumulates and “spreads”.
Future discoveries will surely lead to treatments that limit this
damage.

5. asynuclein imaging. The ability to image asynuclein in the brain is
still not possible. The discovery of a reliable tracer that binds to the
toxic asynuclein species inside brain cells, providing a robust and
useful biomarker for use in disease modifying therapeutic trials, is
critical.

6. Precison drug delivery: A methodology for delivering continous
(tonic) and on demand (phasic) dopamine, and potentially other
neurotransmitters and brain nutrients, to relevant brain regions,
thereby mimicking non-PD brain function, is yet to be discovered.

7. Treating “treatment-resistant” symptoms: We sorely need
effective new therapies for freezing and postural instability, as well
as non-motor symptoms such as apathy, anxiety, depression and
coghnitive impairment.

8. Precision medicine: Will we be able to discover a cocktail of
disease modifying agents and lifestyle measures tailored to
individual patient’s genetic and phenotypic profile?

9. Neurorestoration: The ability to generate new brain cells to
replace lost cells in the right places and quantities, and with normal
physiological function, is vital but still represents a major challenge.
10. Prevention through screening. A sensitive population screening
blood biomarker, or combination, that identifies those at high risk is
a key future discovery to ultimately stop PD before it starts.

0161

PINK1, parkin and the ubiquitin system — How do they link to
what goes wrong in PD

Noriyuki Matsuda*

Tokyo Metropolitan Institute of Medical Science, Tokyo, Japan

Parkinson’s disease (PD) is a common movement disorder
characterized by dopaminergic neuronal loss. The majority of PD
cases are sporadic, however, the discovery of the genes linked to
hereditary forms of PD (i.e., hereditary Parkinsonism) has provided
important insights into the molecular mechanisms. For example,
functional analysis of the recessive familial PD-related genes has
revealed that the disease is relevant to mitochondrial quality control.
This is consistent with the prior idea that several cases of sporadic
and chemical-induced PDs have been associated with mitochondrial
dysfunction.

We have focused on PINK1 and PARKIN, responsible genes for
hereditary recessive PD. PINK1 and PARKIN encode Ser/Thr
kinase and ubiquitin ligase (E3), respectively. We revealed that
when the mitochondrial membrane potential decreased, PINK1
phosphorylates ubiquitin at Ser65, and the phosphorylated ubiquitin
functions as an activator for E3 function of Parkin (Koyano et al.,
Nature 2014). Moreover, phosphorylated poly-ubiquitin chain
catalyzed by PINK1 recruits Parkin to damaged mitochondria by
functioning as a Parkin receptor (Okatsu et al., JCB 2015).
Consequently, trio of PINK1, Parkin, and phospho-ubiquitin rapidly
tag outer membrane proteins on depolarized mitochondria with
ubiquitin. This ubiquitin chain is recognized by RABGEF1, and it
directs the downstream Rab proteins, RAB5 and RABT7A, to
damaged mitochondria for degradation by lysosome (Yamano et al,
eLife 2018). Impairment of this process predisposes to familial PD.
Summary of the latest knowledge for relationship between
mitochondrial quality control, ubiquitin, autophagy, and Parkinson’s
disease will be discussed.

0162

Medical and non-medical management of sexual problems in
PD

Jim Bender*

Basalt Rehabilitation Centra, The Hague, The Netherlands

This presentation will be focussing on 6 challenges around sexuality
that people with PD are often confronted with and how to manage
them practically and medically.

The six challenges are:

1. My ‘“users manuel” concerning my sexual functioning has
changed since | have PD.

2. My experience of sexuality and intimacy has changed since |
have PD and I'm not so happy about it.

3. Sex and intimacy for my partner has changed since | have PD
and I'm not sure if she/he is happy about it.

4. Doing sex isn't easy since | have PD. Practical sexual issues
need practical answers.
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5. Since | have PD, sex has changed so much | don'’t desire it any
more. I'm stuck and don’t know how to proceed.

6. | don't know with whom or how | can talk about my concerns
regarding my changed sexual life.

These challenges will be illustrated with stories that people with PD
have shared with me when adressing them in their physical
rehabilitation treatment.

Participants will be encouraged to ask questions about the impact of
PD on sexuality and intimacy in their own lives or the lives of their
patients.

0164

Where are we with clinical trials in PD in 20197
Tom Foltynie*
UCL Institute of Neurology, London, United Kingdom

In this round table, we will discuss the most important clinical trials
in set-up, in progress and recently completed in PD, focussing
predominantly on trials searching for interventions that may modify
the course of PD. This will include some discussion of licensed
drugs being repurposed for PD, as well as targeted approaches
aimed at the PD risk genes and at a synuclein pathology and
transmission.

0165

How and why you should be a guinea pig in a trial
Richard Windle*
Porters House, Southampton, United Kingdom

Not everyone has the opportunity to take part in a clinical trial but, if
you do, | would urge you to do so. If better treatments and a cure for
Parkinson’s are to be discovered this will be a joint effort between
patients and doctors. It is acknowledged that some people cannot
take the risk, however small, especially those with young
dependents.

My experience of a clinical trial is based on the TRANSEURO
project — a cell replacement therapy that involves the implantation of
fetal material into the brain (not deep brain stimulation). Participants
are assessed on the Uniform Parkinson’ s Disease Rating Scale
(UPDRS) at quarterly intervals for up to three years after the
implant. It is important that the patient is aware of what is required
and that they should ask any questions in advance. Changes in the
UPDRS will be used to determine the effectiveness of the treatment.
The UPDRS is sometimes referred to as the ‘best worst
measurement that we have.

Participants in a clinical trial are given a copy of the ‘Informed
Consent’, which describes everything they are committing to. The
involvement of patients in the research is considered to be
essential. They bring to the table direct experience of the condition.
There are several ways of mounting a clinical trial but the ‘gold
standard’ methodology is known as a double-blind trial where
participants are randomly allocated to either a test or a control
group. Factors that patients worry about when considering taking
part in a trial include the risks of taking unproven medicines,
disrupting their current medication regime and the possibility that
they may be given a placebo.

At the end of the trial there should be a procedure for participants to
feedback observations, good and bad, as to what might have been
done differently. This information should be widely disseminated
and made available to future studies.

There are three main factors patients consider when deciding
whether to take part in a trial: concerns about taking unproven
medicines, possible impact on their current medication and being
given a placebo.

TRANSEURO was always intended to be a long-term study.

0166

Using real world data as an alternative to clinical trials
Bas Bloem*

Department of Neurology, Radboud MC, Nijmegen, The
Netherlands

The outcome in clinical trials and other research studies typically
depends on either patient-completed questionnaires or rating scales
of physical signs completed by an observer. These traditional
approaches are increasingly criticized, in part because they are time
consuming, but in part also because questionnaires are subjective
and subject to recall bias, while observer-based rating scales are
subject to high degrees of intra- and inter-rater variability. Moreover,
both approaches can be time consuming. Finally, both
questionnaires and rating scales may offer an incomplete
understanding of the patient’s actual functioning in their own home
situation, particularly over longer periods of time. Therefore, there is
an increasing interest to use real-world data, both to improve care in
daily clinical practive and also as surrogate outcomes in clinical
studies, and perhaps with time, even as novel primary outcomes.
Examples include existing large datasets, such as medical claims
databases that can be provided by healthcare insurance companies.
Other examples include unobtrusive measurements of for example
mobility, using either body-worn sensors, smartphones or sensors
built into the patients’ houses. In my presentation, | will illustrate
how the use of such “big data” obtained from real world environment
can provide very useful information about the patients actual
functioning over time, and how as such these can provide a more
accurate perspective on the patients’ performance in their own living
environment as compared to the more traditional outcomes.

0167

Molecular advances in stem cell and reprogramming strategies
to treat PD

Ernest Arenas*

Karolinska Institute, Stockholm, Sweden

Current cell replacement therapies for Parkinson’s disease (PD)
focus on the transplantation of stem cell-derived or reprogrammed
cells, or the direct reprogramming of somatic cells in situ, in the host
brain. In both cases it is essential to understand the molecular
mechanisms controlling cell identity and function during
development and adulthood, to enable the generation of new
midbrain dopaminergic neurons as identical as possible to their
healthy endogenous counterparts. In addition, the development of in
vivo cell reprogramming strategies requires a greater understanding
of the cellular and molecular composition of the brain of PD patients
at a single cell level, to define the cell types and the molecular
trajectories that cells should follow during reprogramming.

Recent advances in single cell biology have allowed the
characterization of all the cell types in the midbrain tissue and the
identification of their gene expression profiles with exquisite detail.
Application of methods such as single cell RNA sequencing, single
molecule FISH, in situ sequencing and novel bioinformatics tools
are enabling researchers to analyze development, stem cell
differentiation, reprogramming and neurodegeneration with an
unprecedented breadth, depth and precision.

In this round table we will discuss how these methodologies have
contributed and will continue contributing in the near future both to
understand the natural history of midbrain dopaminergic neurons
from development to neurodegeneration; and to develop novel
therapeutic opportunities for PD.
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0168

Pain and PD: Patient reality and what we know
Karen Raphael*
New York University, New York, NY, USA

As a Professor and Clinical Research Scientist who has devoted
most of her career to conducting research on chronic pain disorders,
Karen Raphael brings a unique perspective to pain in PD: She has
lived with PD and related pain for approximately nine years, not
including various manifestations of pain prior to onset of motor
symptoms. She will attempt to bridge knowledge about mechanisms
of and treatment for different types of chronic and episodic pain
syndromes, to provide insights into current understanding and
management of various types of pain experienced by people living
with PD.

0169

The role of genetics in better understanding the
pathophysiology of PD

John Hardy*

UCL Institute of Neurology, London, United Kingdom

Through the genetic analysis of inherited and sporadic Parkinson’s
disease, we have now identified about 20 genes which cause
Parkinson’s disease and about 40 which influence the risk of
disease. These findings implicate the failure of the process by which
damages mitochondria are removed from cells: this pathway seems
to be particularly important in early onset disease, and the process
involving the general removal of damaged cellular components
(autophagy) especially in late onset disease. Of particular relevance
has been the identification of, first glucosecerebrosidase mutations
in the disease and then the realisation that the genes involved in
other lysosomal storage diseases also showed association with
disease. Interestingly, synuclein, the major component of Lewy
bodies, appears to be largely metabolised through the lysosome
and lysosome insufficiency may explain why this protein is
deposited in the disease and why, over production of this protein
increases the risk of disease. | will also suggest that while research
has focussed on neuronal metabolism, recent data suggest that
microglia play an important role in the relevant damage response
pathways.

| will discuss how these findings are consistent with the view that the
disease, in general, can be seen as a failure of damage response
pathways and that this has parallels with the other late onset
neurodegenerative diseases, Alzheimer's disease, Frontotemporal
dementia and motor neuron disease. These findings have
implications for therapy... we can either try ad potentiate the
damage response pathways, or we can try and reduce the
substrates which use those pathways: in the case of Parkinson’s
disease, that would be synuclein reduction.

0170

Insulin resistance, diabetes and Parkinson’s disease
Dilan Athauda*

The National Hospital for Neurology and Neurosurgery & UCL
Institute of Neurology, London, United Kingdom

The incidence of both Type 2 diabetes and Parkinson’s disease is
increasing. Accumulating research studies suggest that both
diseases share some pathophysiological features such as
mitochondrial dysfunction, abnormal inflammatory responses and
protein accumulation. Furthermore, epidemiological evidence
suggests that Type 2 Diabetes is a risk factor for the development of

Parkinson’s disease and can influence its disease course. In
addition, emerging evidence suggests that insulin resistance, which
is a core feature of Type 2 diabetes may play an important role in
neurodegeneration. The aim of this talk will be to review the
experimental data exploring the links between insulin resistance,
Type 2 diabetes and Parkinson’s disease, and the role Insulin
signaling plays within the brain. The concept of “brain insulin
resistance” will be introduced and the evidence that patients with
Parkinson’s disease demonstrate dysfunctional brain insulin
signaling will be discussed. Although it is currently unclear whether
insulin resistance is a cause or consequence of neurodegeneration,
there is growing interest that existing treatments used to treat Type
2 diabetes that act on insulin signaling could be used as novel
therapeutics in Parkinson’s disease. This talk will conclude by
highlighting some of the most recent clinical trial data exploring the
use of these treatments in Parkinson’s disease and possible future
directions.

0171

The links between mitochondrial failure and lysosomal
dysfunction and a-synuclein aggregation

Dimitri Krainc*

Northwestern University, Chicago, IL, USA

There is an urgent need to identify effective neuroprotective
therapies for synucleinopathies such as Parkinson’s disease (PD)
and Diffuse Lewy Body Dementia (DLB). Recent emergence of
genetic forms of PD has facilitated identification of potential targets
for therapeutic development. One of the most promising and
extensively studied targets has been lysosomal glucocerebrosidase
(GCase) in patients with GBA1-linked PD and DLB. These patients
exhibit loss of GCase activity in lysosomes which in turn results in
downstream neuronal dysfunction. Therefore, chaperoning and/or
direct activation of GCase in lysosomes has been postulated as
viable therapeutic strategy. Several ongoing therapeutic efforts have
focused on chemical chaperones to promote translocation of mutant
GCase to the lysosome. We found that wild-type GCase activity is
also reduced in sporadic and genetic forms of PD, suggesting that
wild-type GCase could serve as promising therapeutic target in
synucleinopathies. Therefore, we explored whether activation of
wild-type GCase could enhance lysosomal function and rescue
downstream pathological phenotypes in dopaminergic neurons from
patients with sporadic and familial forms of PD. We identified GCase
activator S-181, which was able to increase the activity of wild-type
GCase, and partially ameliorated lipid substrate accumulation,
lysosomal dysfunction and dopamine oxidation, in both GBA1-linked
and non-GBA1-linked PD patient-derived dopaminergic neurons.
Our work thus suggests that rescuing GCase activity is sufficient to
improve lysosomal function and to reduce accumulation of toxic
oxidized dopamine in midbrain neurons. In turn, decreased
accumulation of oxidized dopamine resulted in diminished
downstream pathogenic effects, including oxidation-mediated
modifications of GCase which disrupt its enzymatic activity. We
found that this vicious feedback cycle could be interrupted by
targeting wild-type GCase with small molecule activators in human
DA neurons. Moreover, our in vivo analysis in mice revealed that S-
181 could penetrate CNS and enhance wild-type GCase enzyme
activity in brain tissue. In sum, these findings point to the relevance
of therapeutically targeting GCase across multiple genetic and
sporadic synucleinopathies.
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0172

PARIS: The Rosetta Stone to understanding Parkinson’s
disease

Ted Dawson*

Johns Hopkins University School of Medicine, Baltimore, MD, USA

Parkinson’s disease (PD) is due, in part, to the progressive loss of
dopamine neurons in the substantia nigra pars compacta, which
leads to bradykinesia, rigidity, rest tremor and postural instability.
Degeneration of other neuronal populations and/or neuronal
dysfunction due to the accumulation and aggregation of a-synuclein,
the major protein constituent of Lewy Bodies and Lewy Neurites
leads other clinical features including autonomic dysfunction,
anxiety, depression, abnormalities of sleep, cognitive impairment,
among others. Fresh insights into the pathogenesis of PD have
come from understanding the genetic underpinnings of PD.
Mutations in the cytosolic ubiquitin E3 ligase, parkin and the protein
kinase PINK1 cause autosomal recessive PD. Defects in
mitochondrial quality control contribute substantially to the demise of
DA neurons due to parkin and PINK1 inactivation. PARIS (ZNF746)
is a cytosolic protein that shuttles between the cytosol and nucleus,
where it acts a co-repressor to control the levels of PGC-1alpha, a
master co-regulator of mitochondrial biogenesis and mitochondrial
anti-oxidant defenses. Knockout of PARIS dramatically prevents the
loss of DA neurons due parkin and PINK1 inactivation as well as
accumulation and aggregation of a-synuclein through preventing the
down regulation of PGC-1alpha thereby maintaining mitochondrial
biogenesis and mitochondrial anti-oxidant defenses. Strategies
aimed at inhibiting or reducing PARIS levels in PD hold exciting
promise as disease modifying therapies for the major causes of
autosomal recessive PD and sporadic PD.

0173

Insulin resistance, diabetes and Parkinson’s disease — How do
they link together?

Dilan Athauda*

The National Hospital for Neurology and Neurosurgery & UCL
Institute of Neurology, London, United Kingdom

The incidence of both Type 2 diabetes and Parkinson’s disease is
increasing. Accumulating research studies suggest that both
diseases share some pathophysiological features such as
mitochondrial dysfunction, abnormal inflammatory responses and
protein accumulation. Furthermore, epidemiological evidence
suggests that Type 2 Diabetes is a risk factor for the development of
Parkinson’s disease and can influence its disease course. In
addition, emerging evidence suggests that insulin resistance, which
is a core feature of Type 2 diabetes may play an important role in
neurodegeneration. The aim of this talk will be to review the
experimental data exploring the links between insulin resistance,
Type 2 diabetes and Parkinson’'s disease, and the role Insulin
signaling plays within the brain. The concept of “brain insulin
resistance” will be introduced and the evidence that patients with
Parkinson’s disease demonstrate dysfunctional brain insulin
signaling will be discussed. Although it is currently unclear whether
insulin resistance is a cause or consequence of neurodegeneration,
there is growing interest that existing treatments used to treat Type
2 diabetes that act on insulin signaling could be used as novel
therapeutics in Parkinson’s disease. This talk will conclude by
highlighting some of the most recent clinical trial data exploring the
use of these treatments in Parkinson’s disease and possible future
directions.

0174

Glial and immune basis of chronic stress-induced
neurodegeneration in Parkinson’s disease
Stéphane Hunot*, Sheela Vyas?, Etienne Hirsch’
"ICM, Paris, France

2 Institute of Biology Paris Seine, Paris, France

Despite considerable research and funding efforts, efficient curative
treatment for Parkinson’s disease (PD) are still lacking. Among the
reasons evoked is a gap in knowledge concerning gene-
environment interaction in the etiopathogenesis of this complex
disease. In line with this, stress, a phenomenon encountered in daily
living, has emerged as an important environmental factor potentially
involved not only in the emergence but also the progression of PD.
Chronic stress is most known for its role in neuropsychiatric
conditions such as depression. It is noteworthy that depression is a
common co-existing condition in neurodegenerative diseases such
as PD and it has been suggested that depression itself, particularly
in late life, may be an indication of latent neurodegeneration.
Environmental stress induces complex interactions between
neuroendocrine, neuronal and immune systems, resulting in
outcomes that are beneficial and adaptive. Glucocorticoids (GCs)
released by HPA axis stimulation activating glucocorticoid receptors
(GRs) play a central biological role upon stress by modifying
immune and neuronal functions. However, “chronic” (i.e. sustained)
stress over protracted period can result in deregulation of HPA axis,
which compromises GR functions. Our central hypothesis is that
chronic stress may favor harmful and/or overactivated immune
responses contributing to neurodegneration in PD. Our data indicate
that (i) chronic unpredictable mild stress (CUMS), a model of daily
living stress resulting in anxiety- and depressive-like behavior in
mice, leads to increased loss of DA neurons in both genetic
(synuclein)- and toxic (MPTP)-based mouse models of PD; (ii)
increases innate (microglia) and adaptive (T cell infiltration) immune
responses in PD mice; and (iii) alters GR (decrease) and IL-1beta
(increase) mRNA levels. Using cell-specific deletion strategies, we
further show that microglial and astrocytic GR are essential in
controlling neuroinflammation and dopamine neurodegeneration.
Overall, our data provide mechanistic insights into stress-related
changes in immune and glial cells affecting PD pathology.

0175

How do you find a good candidate in the lab?

Erwan Bezard*

Institute of Neurodegenerative Diseases, University of Bordeaux,
Bordeaux, France

The search for therapies of Parkinson’s disease actually covers a
number of fundamentally different objectives: either alleviating a
given symptom, decreasing the severity of therapy-induced side-
effects, or slowing down disease’s progression. Although serendipity
or drug repositioning have shown great value in proposing
treatments, a clear development plan should be envisioned for the
systematic educated search of such new therapies. Researchers
have first to clearly define what type of solution they aim at
developing. The target (i.e. the biological actor on which the
researcher wants to act) selection then heavily depends upon the
conceptual framework, the current knowledge of the considered
pathophysiology, the delicate selection of the most relevant in vitro
and in vivo models, etc... The target validation comes next with a
particular emphasis put upon the model selection. A “good
candidate” in the lab would pass the different screens but may need
further refinement for paving the way to a successful translation to
the clinic.
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How do you take a therapy from the lab, to the clinic, to the
market?

Kalpana Merchant*

Vincere Biosciences, Inc., Portland, Oregon, USA

Development of a therapy aimed at slowing the progression of
Parkinson’s disease or providing symptomatic benefit is a multi-
stage process. At a high level, these stages are classified as: (i)
discovery, (ii) lead optimization, (iii) preclinical development and (iv)
clinical development. In the discovery stage, a therapeutic target is
selected on the basis of scientific evidence of its role in the biology
of the disease. Next, robust and reproducible assays are employed
to screen thousands of molecules to identify ones that have the
desired activity on the therapeutic target. These molecules are
rarely ideal as drugs and need to be modified through the process of
lead optimization to incorporate drug-like properties such as
potency, selectivity, pharmacokinetic characteristics, etc. In the next
stage of preclinical development, a small number of optimized
compounds are tested further to establish activity or efficacy in
animal models, ensure safety through toxicology studies and
formulated for human clinical trials. Once a regulatory authority
reviews the preclinical data package and grants approval to initiate
human studies, the drug candidate is tested in a series of trials
termed Phase |, Il and Ill. In aggregate the clinical trials have to
establish that the therapeutic molecule is safe, well tolerated and
produces meaningful efficacy prior to getting approval for marketing.
This talk will discuss ways to de-risk drug development at each
stage with a specific emphasis on developing the so-called “tailored
therapies” for individual patients — from target discovery to use of
biomarkers to inform clinical doses, enrich trials with patients most
likely to respond and monitor disease modification.

0177

How to get food & liquid in despite swallowing problems?
Sonoko Nozaki*
Kansai Rosai Hospital, Amagasaki, Hyogo, Japan

Swallowing problems are common in Parkinson disease (PD).
Dysphagia in PD is a prognostic determinant and significantly
reduces quality of dietary habits. Dysphagia is present in the
majority of PD patients; it sometimes manifests in the early stages
of the disease, but is not necessarily limited to any specific Hoehn-
Yahr stage. PD patients consequently have poor awareness of
dysphagia and silent aspiration is common. Long-term consumption
of L-DOPA can cause an off phenomenon that leads to worsening
dysphagia during the “off’ phase. Consequently, the medication
becomes more difficult to administer and residual drugs in the oro-
pharynx lead to reduced effectiveness.

In PD, a variety of disorders affect the voluntary movements, reflex
actions, and autonomous movements that occur during swallowing.
Abnormal posture, hesitation of tongue movement, decreased
swallowing action, nasopharyngeal reflux and attenuation of
esophageal peristalsis further complicate dysphagia.

Neuroleptic malignant syndrome can also result in severe
dysphagia. The drooling occurs as a result of decreased salivary
deglutition. The efficacy of deep brain stimulation as treatment for
this form of dysphagia remains unclear. Complications can result
due to decreased cough volume acceleration which increases the
risk of aspiration, and postprandial hypotension which sometimes
induces suffocation during or after meal consumption.

Basic management of dysphagia symptoms consists of adjusting
the timing of medication administration and mealtimes during the
“on” phase; dietary modification to include thickeners to aid liquid

consumption; adjusting food textures in accordance with evaluations
of swallowing; and adjusting patients’ seating positions.

As posture support for patients with Pisa syndrome, the patient is
sat up straight and encouraged to swallow with their chin facing
downwards so that aspiration can be avoided.

Evidence of intervention to improve the swallowing function of PD
patients was reported to comprise positioning the chin face-down,
food texture modification, expiratory muscle strength treatment,
rhythm treatment using a metronome, and Lee Silverman Voice
Treatment.

Treatment aims to ensure that swallowing is safe and requires less
effort while maintaining optimal nutritional intake. With appropriate
management, quality of dietary habits can be maintained at better
levels for patients in all stages of PD.

0178

Is there a Parkinson’s diet?

Karin Overbeek*

ParkinsonNet The Netherlands, Nijmegen, Gelderland, The
Netherlands

What we eat and drink has a big influence on how we feel physically
and mentally. This is also valid for patients with Parkinson’s
disease. Patients want to know how they can do more self-
management. Professionals want to get to know the diet related
problems for patients with Parkinson’s disease and want to get tools
for good treatment.

The ParkinsonNet published a Dietetic Guidlines for Parkinson’s
disease. It gives an overview of the key questions and
recommendations for each diet related problem.

In this presentation, we will focus on (1) the most important
recommendations for patients in relation to their diets, (2) how can
patients improve their self-management regarding diets and (3)
what are criteria for referral to dietitians with expertise in
Parkinson’s.

0179

Food for thought: The gut-immune-brain axis in Parkinson’s
disease

Aletta D. Kraneveld*

Division of Pharmacology, Utrecht Institute for Pharmaceutical
Sciences, Faculty of Science, Utrecht University, Utrecht, The
Netherlands

Many CNS disorders are associated with gastrointestinal deficits
characterized by motility problems, low-grade inflammation, pain,
alteration of microbiome composition and activity and leaky gut. The
recently reported leaky gut, intestinal inflammation and changes in
the composition of the microbiome in patients point to the relevance
of gut-microbiome-immune-brain axis in neurodegenerative
disorders such as Parkinson’s disease. Based on (pre)clinical data
the talk will shed some light on the possible mechanism of the
crosstalk between gut and brain in Parkinson’s disease with a focus
on immunological mechanisms. Clinical data from patients show a
leaky gut, changed microbiome composition, enhanced markers of
microbial translocation (endotoxemia) and higher levels of relevant
inflammatory profiles associated with an increased expression of toll
like receptor 4 (TLR4) in the colon. To further specify the role of
TLR4 in Parkinson’s disease, results from a parkinsonism model in
wild type and TLR4KO mice will be presented. Both human and
animal studies suggest that TLR4-mediated gut-induced
neuroinflammation could play an important role in intestinal as well
as central neurodegenerative processes in Parkinson’s disease.
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There is a great need for additional therapies for Parkinson’s
disease that reduce/modulate both motor and non-motor symptoms.
We recently have shown that a diet containing nutritional precursors
and cofactors required for membrane phospholipid synthesis, as
well as prebiotic fibres, had therapeutic effects in a mouse model for
PD. The effects of combined administration of the dietary
intervention together with levodopa treatment are also studied in this
murine PD model.

A poor gut function leads to a poor brain function and vice versa;
therefor targeting the microbiome/gut with nutritional interventions or
pharmaceutical compounds targeting immune processes could be a
new approach for the therapy of neurodegenerative disorders for the
treatment of both motor and non-motor dysfunction.

0180

New causative genes for PD

Alexis Brice*

ICM — Institut du Cerveau et de la moelle épiniére — Brain and Spine
Institute, Paris, France

It is now well established that monogenic forms of PD represent a
subset of cases with variable frequencies according to the age at
onset, family history and geographical origin. The definitely
validated genes include SCNA, LRRK2, VPS35, SCA2, CGH1 for
autosomal dominant (AD), PKRN, PINK1, DJ1, ATP13A2, PLA2G6,
FBXO7, DNAJC6, SPG11, SYNJ1, VPS13C for autosomal
recessive (AR) and RAB39B for X-linked forms. In contrast to other
disorders, the explosion of exome or whole genome sequencing in
PD cases has not led to a great increase in new genes.
Furthermore, most of the newly identified genes seem very rare and
are not always replicated in follow-up studies, questioning their
implication in PD. Since 2016, familial studies identified CHCHD2
and LRP10 as candidate genes for AD and PODXL, ADORAT1,
PTRHD1 and VPS13C for AR PD. Interestingly, all AR cases were
associated with early or juvenile onset and, most of them, with other
signs in addition to Parkinsonism. So far, only VPS13C has been
fully replicated as a PD gene. Of note, VPS13C is also a risk factor
for idiopathic PD. This demonstrates that that genetic factors may
play a dual role in monogenic and idiopathic PD, as already
described for LRRK2 and SNCA. The rarity of cases caused by new
genes, the presence of phenocopies in families and the lack of
definite criteria for functional studies makes the validation of new
candidate genes very difficult. Large scale studies and international
collaborations are needed to validate or exclude newly identified
candidate genes.

0181

Next generation sequencing strategies and its role in
identifying genetic risk factors for Parkinson’s disease
Tatsushi Toda*

Department of Neurology, Graduate School of Medicine, The
University of Tokyo, Tokyo, Japan

Parkinson’'s disease (PD), one of the most common
neurodegenerative diseases, is caused by multiple genetic and
environmental factors. ~16 disease causing genes have been
identified for familial form of Parkinson’s disease (PD), studies of
which indicate a cell death pathway in dopaminergic neurons
induced by defective protein degradation as a key molecular
mechanism underlying the pathogenesis of PD. Yet the majority of
PD cases are sporadic, which is a multifactorial genetic disorder.
We performed genome-wide association study (GWAS) and two
replication studies in a total of 2,011 PD cases and 18,381 controls
from Japan. We identified a novel PD-susceptibility locus on 1932

and designated this as PARK16. BST1 also showed a novel and
strong association with PD. We detected a strong disease
association at SNCA and LRRK2 on 12912, both causative genes
for autosomal dominant parkinsonism. Now, large-scale meta-
analysis of GWAS identifies total of ~30 genes. Rare variants, less
common yet associated with high risks for the disease onset, are
also important, and Gaucher disease mutations are proven to be a
definite rare variant risk factor for PD.

To identify further common variant PD-risks, we performed
Japanese 2nd SNP-GWAS that expanded our previous one. In 2nd
GWAS using 1,948 cases and 28,990 controls, we identified a novel
susceptibility locus with P <5 x 10-8. Expression level of a gene
within the locus was reduced when the risk SNP exists. In a fly
model, knockout of the gene worsened motor function.

Moreover, to search for further PD-risks in exonic areas, we
performed exome sequencing of ~1800 PD patients using
Sureselect and HiSeq2500. At first, using exome sequencing data of
625 PD cases and 259 controls, we tested association between PD
and exonic SNVs within the 4 PD-loci reported by SNP-GWAS.
Genetic variants with strong PD-risk did not exist within these 4 PD-
loci, indicating that these 4 PD-loci will contribute to this disease as
common SNP variants. We will subsequently test association
between whole exonic SNVs and PD to identify novel PD-genes
harboring rare-variant risks.

0182

The challenge of disease classification in PD — What does it
look like and what does it mean

Rejko Kriiger*

Luxembourg Centre for Systems Biomedicine (LCSB), University of
Luxembourg, Luxembourg

To date, no causative treatments are available for common
neurodegenerative diseases like Parkinson’'s disease (PD).
Previously failed trials did not account for the clinical and
pathophysiological heterogeneity of PD, so that novel ways for
classification of subgroups of PD patients are needed.

Genetics of PD provided first insight into the complexity of this most
common neurodegenerative movement disorder and delineated
relevant subgroups of patients, who share an underlying molecular
pathology. Here novel patient-based models from genetic forms of
PD allowed to dissect mechanisms of neurodegeneration and define
a first entry point to screen for disease-modifying compounds for
more targeted therapies.

Moreover, during the last years, there has been a rapid evolution in
novel technologies, e.g. next generation sequencing technologies or
device-assisted registrations of PD symptoms. These are linked with
a dramatic increase in high quality data characterizing PD at
different levels and enables novel strategies for patient classification
and identification of markers for therapeutic outcomes, that can be
translated into precision medicine approaches and clinical decision
support. Here, first genetic predictors for different therapeutic
outcomes emerge for either pharmacological or neuromodulation
treatment in PD.

Together the implementation of novel technologies allows not only
for novel ways to classify PD, but also for a more direct participation
of patients in ongoing research thereby strengthening patient’s
autonomy and responsibility for future research.
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0183

Stem cell and reprogramming strategies to treat PD
Ernest Arenas™
Karolinska Institute, Stockholm, Sweden

Parkinson’s disease (PD) is an incurable neurodegenerative
disorder characterized by the loss of midbrain dopaminergic (mDA)
neurons. Current efforts in cell replacement therapy focus on the
generation of human mDANSs by differentiation of pluripotent stem
cells or reprogramming of somatic cells. However, our knowledge of
the molecular mechanisms controlling the generation of mDA
neurons is still limited.

To address this issue we recently performed single-cell RNA-
sequencing (scRNA-seq) of the developing human midbrain. This
method allowed the identification of new cell types and uniquely
expressed genes with unprecedented detail (RNA molecules per
cell). We are currently performing scRNA-seq and ATAC-seq of
human pluripotent stem cell-derived midbrain cell preparations to be
used for transplantation in PD. These data are being compared to
our human midbrain developmental standards in order to determine
the quality of cells to be used for cell replacement therapy in PD and
devise ways to further improve their properties.

We are also working to develop direct in vivo reprogramming as a
therapeutic alternative to cell transplantation for PD. We previously
found that lentiviral delivery of reprogramming factors to human
astrocytes in vitro induced functional dopamine neurons. Moreover,
reprogramming of adult mouse striatal astrocytes in situ into induced
dopamine neurons partially improved motor function in a mouse
model of PD. ScRNA-seq and bioinformatics analysis are currently
being used to identify novel factors capable of improving direct in
vivo reprogramming of astrocytes into induced dopaminergic
neurons, as a source of cells for cell replacement therapy for PD.
We found that different combinations of transcription factors are
capable of reprogramming human astrocytes into induced
dopaminergic neurons in vitro. Our results open the door for the
development of cell replacement therapies for PD that may not
require cell transplantation.

0184

Using stem cells to treat PD

Jun Takahashi*

Center for iPS Cell research and Application, Kyoto University,
Kyoto, Japan

Human induced pluripotent stem cells (iPSCs) can provide a
promising source of midbrain dopaminergic (DA) neurons for cell
replacement therapy for Parkinson’s disease (PD). Towards clinical
application of iPSCs, we have developed a method for 1) scalable
DA neuron induction on human laminin fragment and 2) sorting DA
progenitor cells using a floor plate marker, CORIN. The grafted
CORIN+ cells survived well and functioned as midbrain DA neurons
in the 6-OHDA-lesioned rats, and showed minimal risk of tumor
formation. In addition, we performed a preclinical study using
primate PD models. Regarding efficacy, human iPSC-derived DA
progenitor cells survived and functioned as midbrain DA neurons in
MPTP-treated monkeys. Regarding safety, cells sorted by CORIN
did not form any tumors in the brains for at least two years. Finally,
MRI and PET imaging was useful to monitor the survival, expansion
and function of the grafted cells as well as immune response by the
host brain.

Based on these results, we have started a clinical trial to treat PD
patients at Kyoto University Hospital in Kyoto, Japan in 2018. This is
to evaluate the safety and efficacy of transplanting human iPS cell-
derived dopaminergic progenitors into the putamen of PD patients.

We will implant approximately 5 million cells to each of 7 patients
and observe for 2 years.

0185

Stem cell tourism — What is it all about?
Jonathan Kimmelman*
Biomedical Ethics Unit/McGill University, Montreal, Quebec, Canada

Numerous clinics in both high-income countries as well as low and
middle-income countries market unproven stem cell-based
interventions (SCBIs) for the treatment of Parkinson’s disease (PD)
and other neurological diseases. In this presentation, | will describe
the prevalence of such clinics around the world, reasons why they
have flourished, and the ethical and policy concerns associated with
the marketing of unproven SCBIs, or otherwise offering unproven
SCBIs to patients outside clinical trials. | will also address the ethical
and policy dimensions of “pay to participate” clinical trials, where
patients underwrite the costs of trials where they receive cells. | will
close by describing various policy initiatives that might curtail or
reshape the marketing of unproven SCBIs to patients (either within
or outside trials), including changes in regulation, professional
society policy, and policies in medical licensing authorities.

0186

Apathy: Is there a treatment?
Kathy Dujardin*
Lille University medical center, Lille, France

Apathy corresponds to a lack of motivation. It is characterized by a
significant reduction of goal-directed activity in domains like
behavior, cognition, emotion or social interaction. Apathy is a
frequent non-motor manifestation of Parkinson’s disease (PD). It
has a strong impact on the level of functioning and quality of life of
PD patients and their caregivers.

From a pathophysiological point of view, several studies have
suggested that apathy results from dysfunction of the limbic circuit
connecting the ventral striatum to the frontal cortex. The
dopaminergic denervation in these regions seems to play a role in
the origin of apathy. However, the mechanisms underlying this
syndrome remain largely unknown. As a consequence, available
therapies are very limited. In some cases, an adjustment of the
dopaminergic medication may produce a benefit. Medications
targeting the cholinergic and serotoninergic systems have also
shown some efficacy. Non-pharmacological approaches are also to
be considered even though we lack controlled trials proving their
effectiveness.

Caregivers play an essential role but the risk of burn-out is very
high. Education programs specifically dedicated to the caregivers
and family members are absolutely needed.

0187

Anxiety: How best to manage it

Roseanne Dobkin*, Nadeeka Dissanayaka? Alejandro Interian®
" Rutgers, The State University of New Jersey, Robert Wood
Johnson Medical School, Piscataway, NJ, USA

2 The University of Queensland, Brisbane, Australia

3 VA NJ Healthcare System, Lyons, NJ, USA

While common and disabling, anxiety is a modifiable factor that can
positively influence all aspects of Parkinson’s disease (PD) care,
when effectively managed. Behavioral interventions are of great
interest to the PD community and excellent complements (or
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alternatives) to pharmacological treatment. The applications of two
specific non-medication approaches, Cognitive Behavioral Therapy
(CBT) and Mindfulness Based Stress Reduction (MBSR), to the
treatment of anxiety in PD, will be highlighted throughout this
presentation. For example, CBT is a change-based approach that
aims to modify specific negative thoughts (e.g., “I have no control; It
will be horrible if people see me shake; DBS failed because | still
have PD symptoms”) and behaviors (avoidance, withdrawal, social
isolation) associated with anxiety in PD. It is a structured and active
approach that focuses on concrete coping skills, incorporates
multiple techniques, commonly involves family members, and is
tailored to meet the needs of each unique PWP. Examples of
specific CBT treatment strategies for anxiety include relaxation
training, scheduling and postponing worry time, exercise, problem-
solving around physical limitations, modifying negative thinking
patterns, gradual exposure to feared situations, addressing lifestyle
factors such as sleep hygiene, and increasing involvement in
meaningful, pleasurable, and social activities. In contrast, MBSR is
considered an acceptance-based approach, that teaches people
how to observe thoughts and feelings in a purposeful way, without
judgment, and with a present-moment focus, with the goal of
responding to difficulty in ways that are less reactive (e.g., without
preoccupation, rumination, and negative judgments). MBSR
pursues this goal by teaching a diverse array of meditation
techniques including mindfulness of breath and body, body scan,
mindfulness of eating, mindfulness of thoughts, and kindness
meditation. All elements are designed to address the 5 facets of
mindfulness- observing, describing, acting with awareness, non-
judging of inner experience, and non-reactivity to inner experience.
In addition to comparing and contrasting CBT and MBSR treatment
approaches for PD anxiety, this talk will also highlight self-
assessment tools to help determine if anxiety treatment is indicated,
strategies for locating treatment providers in the local community,
and the use of telemedicine to leverage access to informed mental
health care.

0188

Depression in Parkinson’s disease: How best to treat it
Murat Emre*, Zeynep Tiifekgioglu
Istanbul Faculty of Medicine, Istanbul, Turkey

Depression in Parkinson’s disease (PD) is multi-factorial, it involves
response to a chronic disabling disease as well as dysfunction in
modulatory neurotransmitter systems such as dopaminergic,
serotoninergic and noradrenergic pathways. Management requires
recognition, assessment of necessity to treat and choice of the
modality for treatment. Treatment involves both pharmacological
and non-pharmacological approaches. Large randomized control
trials in PD patients with depression are scarce. There are several
small placebo controlled trials with tricyclic anti-depressants
desipramine, amitripyline, nortriptyline; selective serotonin reuptake
inhibitors citalopram, paroxetine, sertraline and
serotonin/noradrenalin reuptake inhibitor venlafaxine suggesting
efficacy. The dopaminergic agonist pramipexole has been tested in
a large scale randomized controlled trial and found to be effective.
Non-pharmacological approaches include education about coping
mechanisms, the most evidence for structured psychotherapy exists
for cognitive behavioral therapy. Trans-cranial magnetic stimulation
is experimental, in resistant cases electro-convulsive therapy may
be considered. The choice of treatment should be based on the age
as well as accompanying motor and non-motor symptoms.

0189

Abnormal neural activities in the cortico-basal ganglia
networks in animal models of PD

Atsushi Nambu*

National Institute for Physiological Sciences, Okazaki, Aichi, Japan

It is very important to understand neural activity changes in the
cortico-basal ganglia (BG) networks in PD, because it can explain
pathophysiological mechanisms for PD symptoms in human
patients. Besides, normalizing or modulating abnormal neural
activity can ameliorate PD symptoms. So far, there are three models
to explain pathophysiology of PD symptoms. One is the “firing rate
model”. Spontaneous firing rate changes along the cortico-BG
networks were originally reported in MPTP (dopaminergic
neurotoxin)-induced PD monkeys. The most characteristic finding
was an abnormal increase in firing rates in the output nucleus of the
BG. However, recent electrophysiological studies have failed to
detect expected neural activity changes in the BG. Instead, the
“firing pattern model” was proposed. Abnormal firing patterns, such
as oscillatory and synchronized activity, were observed in the BG of
PD models and patients, which may disturb normal information
processing through the cortico-BG networks. The third one is the
“dynamic activity model”. Stimulation in the cortex normally induces
triphasic responses, i.e., early excitation, inhibition and late
excitation, in the output nucleus of the BG, and the inhibition is
important for the initiation of voluntary movements. Our group have
found that cortically induced inhibition in the output nucleus is
abnormally reduced in PD models, and this may cause a failure in
releasing appropriate movements at an appropriate timing. We
believe that such dynamic activity changes in the BG are
fundamental features of PD, and that firing rate and pattern changes
may merely be epiphenomena. Indeed, PD symptoms can be
ameliorated by making a small lesion or applying high-frequency
electrical stimulation (deep brain stimulation, DBS) in the BG. Both
lesions and DBS can block abnormal information flow from the BG
to the cortex, and may be useful in suppressing the expression of
PD symptoms. Their effectiveness is compatible with the “dynamic
activity model”.

0190

Immune therapies for PD
Seung Jae Lee*
Seoul National University, Seoul, South Korea

Immunization therapy targeting a-synuclein has emerged as a
promising approach for Parkinson’s disease and perhaps for other
synucleinopathies. Several antibodies have shown therapeutic
effects in mouse models of synucleinopathies and have alleviated
the pathological and behavioral phenotypes of these mice. The
mechanisms through which the immunization therapy works were
initially puzzling, especially given that a-synuclein is a typical
cytosolic protein. Recent studies, however, suggested that
extracellular a-synuclein is an important pathogenic entity, and
hence, a target for immunotherapy. In this roundtable discussion, |
will review the literature describing immunization therapy for
synucleinopathies in mouse models and provide current thoughts on
the potential mechanisms underlying the therapeutic effects of a-
synuclein immunotherapy. In addition, | will review the current state
of clinical trials for immune therapy and provides potential targets for
immunotherapy other than a-synuclein. | will also discuss the
potential obstacles we face in immune therapies.
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0191

Repurposing drugs that target risk factors for PD
Michael Schwarzschild*
Massachusetts General Hospital, Boston, MA, USA

Parkinson’s disease (PD), to the extent that it can be considered a
single disease, is caused by a complex interplay of genetic and
environmental factors. Recent identification and investigation of
gene mutations that can cause PD (e.g., SNCA, LRRK2, GBA) are
leading to promising therapeutic candidates targeting the mutations’
pathogenic effects. Enthusiasm for targeting these mutations is
warranted by our confidence in their causal role, but is tempered by
the relatively small proportion of PD caused by these mutations and
uncertainty of their relevance to the vast majority of PD that does
not result from the targeted mutation. On the other hand, traditional
epidemiologic studies have identified a number of exposures or
behaviors as ‘reduced risk’ factors that reflect protective influences
likely of relevance to all forms PD. However, their association with
resistance to the disease does not necessarily mean they are
preventing it, as association does not prove causality. Nevertheless,
some of these ‘reduced risk’ factors have been found to confer
neuroprotection in laboratory models of PD, demonstrating the
biological plausibility of a causal basis for the reduced risk. This
convergence of epidemiological and biological findings has
prompted clinical testing of a number of these environmental,
dietary, pharmacological or behavioral factors as candidate disease-
modifying therapy. Their translation back to the clinic has been
accelerated by the repurposing of existing drugs or activities that
constitute or target these ‘reduced risk’ factors, which takes
advantage of their established safety and features that can take
years to demonstrate in the early stages of drug development.
Repurposed therapies targeting ‘reduced risk’ factors — which
recently have been, currently are, or soon may be in clinical trials for
PD - include smoking or tobacco components, caffeine, calcium
channel blockade, urate-elevating inosine, exercise, ibuprofen,
deferiprone, exenatide-like drugs, statins, albuterol and ambroxol.
The results, status and plans for these trials will be briefly
discussed.

0192

Why partnered dance is a valuable therapy for people with
Parkinson’s

Madeleine Hackney*

Emory University, Atlanta, GA, USA

Rehabilitative programs for balance problems are most effective if
they incorporate moving and then catching your balance repeatedly
while continually adjusting to new environmental challenges, which
dance provides. While un-conventional, dance appears to be
appropriate and pleasurable as a therapeutic activity, because of its
benefits to physical, mental and emotional states. Group social
dance can enhance motivation in participants to be active and
pursue healthy, exercise-related behaviors in older individuals.
Older adults who participated in dance also demonstrated improved
balance and functional mobility. When balance is practiced in the
guise of dance it may be just as effective as, and more enjoyable
than, traditional balance training. In the last 10 years, it has been
demonstrated that individuals with idiopathic PD who participated in
adapted Argentine tango (adapted tango) dance lessons improved
their mobility, balance, gait, and quality of life. Adherence is crucial
to any exercise program, but 60-85% adherence to physical activity
in impaired older adults is considered high. With an 85% compliance
rate, adapted tango’s feasibility and benefits on mobility and quality
of life for persons with PD was demonstrated. Maintenance of these
gains was also demonstrated and participants reported favorable

impressions and interest in continuing. It is likely that this adapted
tango program creates a social, supportive nature and a sense of
community involvement, which enhances exercise adherence. Even
a program of adapted tango offered 5 times per week for 3 weeks,
has been feasible and with low attrition for individuals with mild-
moderate PD. Further studies in adapted tango have demonstrated
benefits to cognitive and psychosocial function in addition to motor
symptom relief. Adapted tango and other partnered dances might
provide a cogent option for maintaining multiple aspects of fitness in
PD.

0193

Aerobic exercise for Parkinson’s disease — Useful or not?
Terry Ellis*
Boston University, Boston, MA, USA

In this round table session, we will discuss the role of aerobic
exercise in the treatment of Parkinson disease. The following
questions will guide our discussion: What makes an exercise
“aerobic?” What is the difference between physical activity and
exercise? What types of exercise meet the guidelines for aerobic
exercise? Is there a “best” type of aerobic exercise? What is the
recommended dose of aerobic exercise for persons with Parkinson
disease? How intense does the exercise need to be to realize a
benefit? How do you know if you are working hard enough when
engaging in aerobic exercise? Is there a best time, during the
course of the PD, to engage in aerobic exercise? What is so special
about aerobic exercise — is it better than other types of exercise?
Why is aerobic exercise beneficial — how does it affect the brain?
How do you fit exercise into to your busy schedule? We will discuss
strategies to help you make exercise part of your usual routine.

0194

New insights into L-dopa induced dyskinesias

Barbara Picconi*

IRCCS San Raffaele Pisana, and University San Raffaele, Rome,
Italy

The round table will opened by an introduction from experts in the
field of Parkinson’s disease and then extended to patients that
would like to learn more on the neuronal mechanisms underlying
LIDs.

0195

Aging of the immune system and its relevance to brain health
and PD

V. Wee Yong*

University of Calgary, Calgary, AB, Canada

The impact of aging on the immune system is complex. While the
ability to mount an efficient innate and adaptive immune response to
newly encountered pathogens is impaired, the immune system in
general undergoes a shift toward a proinflammatory status with
aging, also referred to as “inflammaging”. For microglia, the sentinel
immune cell of the CNS, its production of pro-inflammatory
cytokines and potentially damaging factors including oxygen
radicals is elevated with aging; yet, its capacity to phagocytose and
remove debris and harmful protein aggregates appear diminished
with senescence, as is its production of trophic molecules. The
density and activated morphology of microglia have also been noted
to increase with age in several CNS compartments. These attributes
of the aging immune system heighten the potential detrimental roles
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of immune cells with senescence, particular with regards to the
neurodegenerative potential of aging microglia within the CNS. We
will discuss the characteristics of immune senescence, the
mechanisms that underlie aging-associated immune dysregulation,
and consider medications that normalize microglia activity to reduce
the neurodegenerative potential of aging microglia, and to enhance
their phagocytic and repair potential.

0196

Medical and surgical advances in Parkinson’s

Genko Oyama*

Department of Neurology, Juntendo University Faculty of Medicine,
Tokyo, Japan

Since the first description of the disease by Dr. James Parkinson,
many discoveries and advances have occurred regarding
symptomatic treatments. Before the introduction of stereotactic
surgery in the 1950s, there were only a few medications such as
anticholinergics and its effectiveness was limited. Surgical
treatments such as thalamotomy and pallidotomy resulted in
excellent outcomes but it also brought serious adverse events such
as gait problem. Since then, two big milestones in the treatment for
Parkinson’s disease have been achieved.

The first milestone was a discovery of levodopa. It provided a bright
future for people with Parkinson (PwP), but levodopa-induced motor
complications were recognized several years after the introduction
of levodopa. Wearing off and dyskinesia limited the benefit of
levodopa. Subsequently, development of dopamine agonists and
MAO-B inhibitors started with the hope of preventing motor
fluctuation and disease progression, followed by the development of
several formulations of dopamine agonist including long-acting and
sustained-release type. The recent challenge to overcome motor
fluctuation includes continuous delivery of medications using a
pump, such as continuous subcutaneous apomorphine pump, and
levodopalcarbidopa intestinal gel (LCIG).

The second milestone was the development of deep brain
stimulation (DBS). This technique could modulate brain circuit and
result in a tremendous symptomatic benefit for PwP. With the
accumulation of large-scale studies, DBS of the subthalamic
nucleus and globus pallidus interna have been established the firm
position as a treatment for the advanced Parkinson’s disease.
Recent advancement of magnetic resonance-guided focused
ultrasound therapy has shed a light on the old-fashioned lesioning
surgery again.

In this session, the history of the development of these medical and
surgical evolvements and current status of potential future treatment
will be discussed.

0197

A family affair: Well-being for everyone when a diagnosis of PD
knocks on the door

Jasmine Sturr*

Whittier, CA, USA

While most people might think of Parkinson's as being a
‘grandparent’s diagnosis,’ it is evident by the vibrant young onset
population that anyone could be the next PD patient lined up at the
movement disorder specialist’s office. The few of us running around
with juvenile onset PD prove that the next person with Parkinson’s
could even be your child.

When PD hits anyone, your grandfather, partner, parent, or teenage
daughter, it's a family affair. Keeping your beloved PWP alive and
well is not an easy task, it requires a lot of adapting and learning to
really thrive with a neurodegenerative illness. In this round table |

will share my family’s journey- one that began ten years ago, with
my PD onset at age 14. The next decade was trying as a family, my
sister was only 8, | was in my first year of high school. We went from
the typical american ‘two kids and a dog’ family to navigating the
waters of the health care system. As my disease became more
complex we had to navigate the world of disability and culture as we
had to figure out how to explain to my korean immigrant relatives
what was going on. As | grew up | had to navigate college and
eventually living on my own with my partner, who became a new
part of the village it takes to maintain a good life with dying
dopaminergic neurons. This round table session will examine how a
family copes with both the shock of the diagnosis and the resulting
physical changes that occur, the importance of the Parkinson’s
community, navigating the health care system, and walking multi-
cultural lines with this disease. It will also touch upon
accommodations and adaptations in the home and work
environment that are necessary for one to thrive with PD. While
many think of Parkinson’s as an end, for us it was only a new
beginning and a different journey that we did not expect to take.
Perhaps it was a harder one, but one that nonetheless became not
only my story but the story of my family.

0198

Music & dance for Parkinson’s disease
Meg Morris*
La Trobe Universtiy, Bundoora, Victoria, Australia

This round table will bring together clinicians, research experts and
consumers on the benefits of music, singing and dancing for people
living with Parkinson’s disease (PD). It will explore which music and
dance genres improve movement, balance, well-being, social
participation and quality of life in people with PD and the significant
others in their lives. Research on the outcomes of community
singing programs and choirs for people with PD will also be
discussed. Recommendations for how to use music and dance to
increase exercise, physical activity and social engagement will also
be explored.

0199

Sexual intimacy and Parkinson’s
Gila Bronner*
Sheba Medical Center, Ramat-Gan, Israel

Introduction: Intimacy is a special way to be close with another
person, to feel warmth and experience authentic interaction. It plays
a major role in people’s life, because humans need emotional and
physical closeness. Intimacy contributes to well-being, health
promotion, self-esteem and confidence. It is essential for all of us
like oxygen. Sexual intimacy may include erotic activities (feeling
desire, arousal, orgasm) and non-erotic activities (hugging,
caressing, kissing in a pleasant and comforting manner for both
partners). Having sex will usually be more satisfying when intimacy
exists between the parties involved. It is recommended that couples
will be able to lead intimate life and sexual life in an independent
existence. This means, that couples will be able to touch, kiss and
hug without being obliged to move to sexual-erotic activity (erection,
lubrication, sexual arousal and orgasm). Couples who have both
options: to enjoy a relaxing and loving touch on one occasion, and
to enjoy sexual activity on another time, may have a better
emotional and intimate relationships. People with Parkinson’s
disease (PD) and their partners are coping with multi-faceted
challenges and their sexual intimacy may be impaired.

Methods and Results: Participants will be able to practice verbal
and non-verbal communication, to present questions regarding



WPC 2019 Abstracts 57

intimacy, and to discuss options to increase intimacy. A “Time
Allocation Model”, an effective and practical model designed to
increase couple intimacy will be presented and discussed. This
interactive dialog may enable couples living with PD to
communicate effectively, increase sensations of intimacy and
empower their motivation to stay close.

Conclusions and recommendations: People who are open to
share their feelings, thoughts and ideas without the fears of being
misunderstood, can achieve intimacy in their relationship.
Maintaining intimate communication in a relationship will have a
positive impact on the long-term effects of PD and may assist
patients and their partners in coping together and feel good with one
another.

0200

Where are we with DBS?
Elena Moro*
Centre Hospitalier Universitaire de Grenoble, Grenoble, France

Deep brain stimulation (DBS) is a standard treatment for advanced
Parkinson’s disease (PD). Since the first surgery in a PD patient in
Grenoble (France) in 1987, more than 160,000 patients have
benefitted from this therapy over the world. Beside improving motor
symptoms responding to levodopa, DBS has been shown to
ameliorate also several non-motor symptoms. We have also learned
about the long-term effects of DBS, both positive and negative.

Over the years, this technique has allowed clinicians and scientists
to better understand the pathophysiology of Parkinson’s disease.
Moreover, the success of DBS in movement disorders has been
applied to several other neurological and psychiatric diseases.
Advances in technology have allowed the introduction of more
flexible and smaller devices to better adapt stimulation to the
patient’'s needs. For example, leads allowing to steer current and
shape the stimulation area, and closed-loop stimulation allowing to
deliver current on-demand, are likely only the beginning of a new
technological era for neuromodulation. Furthermore, other brain
targets beside the thalamus, the subthalamic nucleus and the
globus pallidum, are under investigation.

However, after more than 30 years, there are still several areas that
need to be improved. DBS is not a cure but a symptomatic
treatment of the relative advanced phases of PD. DBS candidates
represent less than 10% of the overall PD population since surgical
indications remain quite strict despite some recent changes within
the last few years. One example concerns former absolute
contraindications, like the presence of impulsive control disorders at
time of surgery, that are not valid nowadays. There is a trend to
operate earlier within the course of the disease, before PD has
greatly impacted patient’'s quality of life. Nevertheless, the DBS
journey requires a specialized multidisciplinary team to achieve
satisfactory results.

Although several new drugs are under study and development for
early and advanced PD, DBS allows to have a more independent
life compared to the other invasive treatments. Compared to the
modern lesions, DBS has a safer and more solid effective profile as
bilateral intervention. DBS technology continues to advance, and
new devices will permit better patient's management.

Poster Presentations

BASIC SCIENCE: Etiology, genetics,
epidemiology and toxicants

P01.01

Effect of MHCII-transactivator on aggregation, propagation, and
toxicity induced by a-synuclein fibrils

Itzia Jimenez-Ferrer*', Michael Jewett', Antonio Boza-Serrano?,
Kelvin C. Luk®, Maria Swanberg’

' Lund University, Translational Neurogenetics, Lund, Sweden

2 Lund University, Neuroinflammation, Lund, Sweden,

3 University of Pennsylvania, Pathology and Laboratory Medicine,
Philadelphia, Pennsylvania, USA

Chronic inflammation involving activation of microglia and infiltrating
lymphocytes is a characteristic of neurodegenerative disorders,
including Parkinson’s Disease (PD). Microglia are macrophage-like
cells of the CNS that secrete pro- and anti-inflammatory molecules
and present antigens on MHCII molecules to T-lymphocytes. HLA
alleles that modulate the sequence and expression levels of MHCII
are genetically associated to PD risk. We have previously shown
that common variations of the MHCII transactivator (Mhc2ta) gene
induce differential MHCII expression levels and are associated with
susceptibility to human a-synuclein (a-syn)-induced
neurodegeneration in rats.

Objectives: To study the effect of Mhc2ta on microglial activation
profile as well as aggregation and propagation of a-syn.

Methods: The a-syn seeding model, with a low-dose injection of
rAAV-a-syn into the SNpc followed by intra-striatal administration of
a-syn pre-formed fibrils (PFFs), was used in DA and VRA4-
congenic rats with lower levels of Mhc2ta (DA.VRA4).

Results: Allelic variants of Mhc2ta, regulated the microglial
activation profile, behavioral motor impairments, lymphocyte- and
cytokine profile as well as aggregation and propagation of a-syn,
dopaminergic fiber pathology and density in the striatum and
dopaminergic cell survival in SNpc.

Conclusions: Mhc2ta regulates the inflammatory response and
toxicity of a-syn in rats. Common genetic variations of the Mhc2ta
are also present in the human MHC2TA gene and regulate the
susceptibility to inflammatory disease, e.g. multiple sclerosis. Thus,
Mhc2ta is a promising potential upstream target to regulate MHCII
and the inflammatory response in human a-syn pathology including
PD.
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P01.02

The risk of Parkinson’s disease in chronic hepatitis C virus-
infected patients with and without antiviral therapy

Wey-Yil Lin*', Ming-Shyan Lin?, Yi-Hsin Weng®, Tu-Hsueh Yeh?,
Yu-Sheng Lin? Po-Yu Fong® Yih-Ru Wu?, Ying-Zu Huang?® Chin-
Song Lu®, Rou-Shayn Chen®

' Taiwan Landseed Hospital, Taoyuan City, Taiwan

2 Chang Gung Memorial Hospital, Chiayi, Chiayi County, Taiwan

3 Chang Gung Memorial Hospital, Linkou Medical Center, Taoyuan
City, Taiwan

4 Taipei Medical University Hospital, Taipei City, Taiwan

Objective: Hepatitis C virus (HCV) infection has been regarded as
a risk factor for Parkinson’s disease (PD) based on the recent
epidemiologic studies. The antiviral therapy for HCV infection was
not considered in those studies, and it remains unclear whether
interferon and antiviral agents affects the incidence of PD. Our
research was designed to compare the risk of PD in the HCV-
infected patients with and without antiviral therapy.

Methods: We enrolled 188,152 HCV-infected patients, on the basis
of Taiwan National Health Insurance Research Database, for the
analysis. Several comorbidities and medications were identified that
they probably affect the incidence of PD. All the subjects were
categorized into treated and untreated groups using propensity
score matching, to minimize the effect of confounding factors. The
covariates were balanced across the groups after matching, and
39,936 subjects in each group were analyzed subsequently.
Results: The incidence density of PD is 1.00 and 1.39 per 1000
person-years in the treated and untreated group, respectively. The
hazard ratio for PD in the patients receiving antiviral therapy was
0.71 (P=0.001).

Conclusions: Our study provides the evidence that interferon-
based antiviral therapy may reduce the incidence of PD in the
chronic HCV-infected patients. It also supports the hypothesis that
HCV is a risk factor for PD.

P01.03

The risk of colorectal cancer and stomach cancer in
Parkinson’s disease: A systematic review and meta-analysis
Wei Kee Lum*, Shaun Lee, Khuen Yen Ng

Monash University, Bandar Sunway, Selangor, Malaysia

Introduction: Recent studies have reported altered gut microbiota
and a high prevalence of Helicobacter pylori infection among
Parkinson’s disease (PD) patients. Inflammatory bowel disease is
also reported to be associated with increased risk of PD. These
findings suggest a change in the gastrointestinal physiology in PD
patients. Stomach cancer and colorectal cancer (CRC) are the two
of the most common cancers of the gastrointestinal system. Earlier
epidemiological studies have looked into the risk of these two
cancers in PD patients but the results were contradictory. This study
aims to determine the risks of colorectal cancer and stomach cancer
among PD patients.

Methods: A comprehensive literature search was performed in 3
electronic databases including Medline, Embase and Cochrane
Library using the following keywords: COLON, COLORECTAL,
CANCER, CARCINOMA, NEOPLASM and PARKINSON'S
DISEASE for CRC; and STOMACH, GASTRIC, CANCER,
CARCINOMA, NEOPLASM and PARKINSON'S DISEASE for
stomach cancer from inception to November 2018. Studies
describing the risk of colorectal cancer and stomach cancer among
PD patients were included. Pooled risk (RR) for colorectal cancer or
stomach cancer among PD patients were calculated with 95%
confidence intervals (CI).

Results: For colorectal cancer, a total of 546 studies were retrieved
from the databases. 20 studies were identified in this study, of which
9 were cohort studies and 11 were case-control studies. Pooled
analysis of the 9 cohort studies comprising of 484,716 PD patients
showed a lower risk of developing colorectal cancer (RR: 0.83; 95%
Cl=0.62-1.13) among PD patients. As for stomach cancer, 210
studies were retrieved from the databases. Twelve studies were
included in the systematic review. These studies had described a
total of 1,213,782 patients with PD and 9,393,607 controls from
America, Asia and Europe. Pooling of the 5 cohort studies showed
that there was an increased risk of developing stomach cancer
among PD patients (RR: 2.95; 95% CI=0.63-13.87).

Conclusion: There is limited evidence to suggest a lower colorectal
cancer risk in PD patients. As for stomach cancer, PD patients may
be at a higher risk of developing stomach cancer but larger studies
are needed to clarify this link.

P01.04

The clinical profile of GBA-associated Parkinson’s disease: A
seven year study of motor disease burden

Jodi Maple-Grgdem*’, Ingvild Dalen’, Ole-Bjgrn Tysnes? Angus
Macleod®, Carl CounselP, Lars Forsgren*, Guido Alves’

' Stavanger University Hospital, Stavanger, Norway

2 Haukeland University Hospital, Bergen, Norway

3 University of Aberdeen, Aberdeen, United Kingdom

4 Umea University, Umed, Sweden

Objectives: To study the effect of GBA variants on the development
of motor symptoms and motor complications in three Northern
European population-based studies of patients with incident
Parkinson’s disease (PD).

Methods: A total of 440 patients were followed from the time of PD
diagnosis and a comprehensive battery of motor scales measured
annually for up to seven years. GBA variant carriers were analysed
as one group, and subcategorised into “polymorphism” or
“deleterious mutation” carriers. Mixed linear regression analysis and
Cox survival analysis were used to assess the associations between
GBA carrier status and longitudinal measure of motor progression or
the development of motor problems, respectively.

Results: A total of 12% of patients with PD carried a GBA variant
(10% carried a GBA polymorphism and 2% carried a GBA
deleterious mutation). The profile and severity of motor symptoms in
GBA-PD patients were indistinguishable from non-carriers at the
time of diagnosis. However, carriers of GBA variants had a
hastened decline in UPDRS motor score compared to non-carriers
(0.9; 95% CI, 0.3 to 1.5; P=0.003). The association remained
significant for subgroup analysis of GBA polymorphism carriers (0.8;
95% CI, 0.2 to 1.5; P=0.013). No differences were observed in the
development of motor complications.

Conclusions: These data add to the clinical profile of GBA-
associated PD and show that in addition to earlier and more rapid
cognitive decline, these patients also experience more rapid
progression of motor symptoms. These results help to build a
framework for innovative, genetics-inspired personalised trials in
GBA-associated PD. This is especially important as the first clinical
trials targeting GBA are underway in PD and PD with dementia.
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P01.05

Sequencing known Parkinson’s disease genes in Latino PD
patients with positive family history from the LARGE-PD
consortium

Oswaldo Lorenzo-Betancor’, Mario Cornejo-Olivas?, Elison H.
Sarapura-Castro?, Luis E. Torres?, Miguel A. Inca-Martinez?, Pilar
Mazzetti?, Carlos Cosentino?, Federico Micheli®, Vitor Tumas®*, Elena
Dieguez®, Victor Raggio®, Vanderci Borges®, Henrique B. Ferraz®,
Carlos M. Rieder’, Artur Shumacher-Schuh’, Cyrus Zabetian’,
Ignacio F. Mata*®, Latin American Research Consortium on the
Genetics of PD (LARGE-PD)°

VA Puget Sound and University of Washington, Seattle, WA, USA
2 Instituto Nacional de Ciencias Neurologicas, Lima, Peru

3 Centro de Parkinson y transtornos del movimiento, Buenos Aires,
Argentina

4 Ribeirao Preto Medical School, Universidade de S&o Paulo,
Ribeirdo Preto, Brazil

5 Universidad de la Republica, Montevideo, Uruguay

8 Universidade Federal de S&o Paulo, S&o Paulo, Brazil

7 Hospital de Clinicas de Porto Alegre, Porto Alegre, Brazil

8 VA Puget Sound, University of Washington and Cleveland Clinic,
Cleveland, USA

9 USA

Objective: Our primary aim was to sequence all known Parkinson’s
disease (PD) genes in Latino PD patients with family history from
South America in order to assess the number and type of mutations
present in Latin America.

Background: PD is the second most common neurodegenerative
disease after Alzheimer’s disease. Almost 30 causative genes have
been identified so far in familial PD and related parkinsonisms.
However, most of these genes have been identified in families of
European origin. Little is known about the role of these genes in
Latin America.

Methods: We selected 97 PD patients that reported family history of
PD (defined as having a first or second degree family member also
affected) from the Latin American Research Consortium on the
Genetics of PD (LARGE-PD). We capture-sequenced all coding
regions using a neurodegenerative panel including 25 PD related
genes: ATP13A2, ATP1A3, DNAJC13, DNAJCS6, EIF4G1, FBXO7,
GBA, HTRA2, LRRK2, PARK2, PARK?7, PINK1, PLA2G6, RAB39B,
SNCA, TARDBP, TH, TMEM230, VPS13C, VPS35, GCH1,
SLCBA3, SNCB, SYNJ1 and TAF1. Sequencing was performed
using 1 yg of DNA in an lllumina sequencer (HiSeq 2000) using
standard 150 bp paired-end sequencing technology. RESULTS. We
identified pathogenic mutations in 25 patients (26%) including
mutations in DNAJC13, DNAJC6, FBXO7, GBA, LRRK2, PARK2
and VPS13.

Conclusions: This is the first screening of a large cohort of PD
patients from Latin America for all known PD genes. There were
substantial differences in the mutation spectrum of known PD genes
in our LARGE-PD cohort in comparison to previously published PD
families of European origin. Out of all the variants identified, 9 are
novel and could be specific of Latinos. CNV analysis is required to
find the second mutation in some of our families. Further analyses,
such as exome sequencing, in the reminder families may allow the
identification of novel PD genes, which will contribute to a better
understanding of PD pathophysiology.

P01.06

Impact of offering genetic testing and counseling to people
with Parkinson’s disease in a clinical setting

Anna Naito*', James Beck? Anne Hall?, Karen Marder®, Martha
Nance*, Michael Schwarzschild®, Tanya Simuni®, Roy Alcalay’
' Parkinson’s Foundation, Miami, FL, USA
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2 Parkinson’s Foundation, New York, NY, USA

3 Division of Aging and Dementia, Columbia University Medical
Center, New York, NY, USA

4 Struthers Parkinson’s Center, Minneapolis, MN, USA

5 Massachusetts General Hospital, Harvard Medical School, Boston,
MA, USA

8 Department of Neurology, Northwestern University School of
Medicine, Chicago, IL, USA

” Department of Neurology, Columbia University Medical Center,
New York, NY, USA

Objectives: The Parkinson’s Foundation genetic research initiative
is a five-year, multi-center study in the United States (U.S.) that
aims to offer Clinical Laboratory Improvement Amendments (CLIA)-
certified genetic testing of LRRK2 and GBA1 genes and genetic
counseling to people with Parkinson’s disease (PD) via the
Parkinson’s Foundation Center of Excellence (COE) and the
Parkinson Study Group (PSG) network. Study objectives include: 1)
accelerate referral to precision medicine clinical trials; 2) improve
PD care and research through knowledge of genetic status and
clinical phenotype; 3) empower patients by providing genetic status
within a clinical setting; 4) evaluate the impact and feasibility of
returning genetic results through clinician vs. genetic counselor.
Methods: The study will target enroliment of up to 15,000 PD
participants (early to advanced disease severity) across 50 sites
distinguished as a COE or a PSG site in the U.S. All participants will
be offered pre- and post-test genetic counseling services through
virtual or local site counseling. After consent, DNA will be
sequenced at the coding regions of LRRK2 and GBA1 genes
through a CLIA-certified genetic testing laboratory and banked for
future research use. Participants will also undergo clinical
assessments to characterize disease status and severity. A subset
of sites will be randomized to return genetic testing results through a
Movement Disorders clinician or a genetic counselor. Follow-up will
occur at 3 and 12 months after baseline visit, where participants and
clinicians will complete validated questionnaires to evaluate
empowerment, satisfaction and determine changes in clinical care
and/or enrollment in a clinical trial.

Results: The primary endpoint is to determine the number of
participants that receive genetic testing and subsequently enroll in a
precision medicine clinical trial.

Conclusions: The study will provide a large-scale patient registry
that links clinical phenotype with genetic status for up to 15,000
people with PD in the U.S.

P01.07

Deletion of GBA2 in neuronopathic Gaucher’s disease medaka
could not rescue the phenotype

Etsuro Nakanishi*', Norihito Uemura’, Hisako Akiyama? Masato
Kinoshita®, Hodaka Yamakado', Shunichi Takeda®, Yoshio
Hirabayashi?, Ryosuke Takahashi’

' Department of Neurology, Graduate School of Medicine, Kyoto
University, Kyoto, Japan

2 Laboratory for Molecular Membrane Neuroscience, RIKEN Brain
Science Institute Division of Applied Biosciences, Wako, Japan

3 Graduate School of Agriculture, Kyoto University, Kyoto, Japan
4 Department of radiation Genetics, Graduate School of Medicine,
Kyoto University, Kyoto, Japan

Objectives: Recent genetic studies have identified that
heterozygous mutations in the GBA1 gene is a strong risk factor for
sporadic Parkinson’s disease (PD). The GBA1 mutations are
responsible for Gaucher’'s disease (GD), the common autosomal
recessive lysosomal storage disease. We have reported that the
GBA1 knock-out (KO) medaka can survive long enough for
pathological analysis of disease progression in contrast to the
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perinatal death of GBA1 KO mice. The non-lysosomal B-
Glucosidase (GBA2), which is localized at the endoplasmic
reticulum and Golgi apparatus, also cleaves glucosylceramide to
glucose and ceramide. A recent study has reported that the deletion
of GBA2 rescues the visceral manifestations in type1 GD mice
model through reduction of sphingosine. To date, it remains unclear
whether the deletion of GBA2 can modify the central nervous(CNS)
manifestations of GD. This study was performed to determine the
pathological role of GBA2 in the CNS in GD and GBA1-related PD.
Methods: We generated GBA2 KO medaka by clustered regularly
interspaced short palindromic repeat (CRISPR)/CRISPR-associated
nuclease (Cas9) system. Then, we crossed GBA2 KO medaka with
GBA1 KO medaka to examine the genetic interaction between
GBA1 and GBA2 in GD and GBA1-related PD.

Results: GBA2 KO medaka lack both GBA2 enzymatic activity and
protein expression. The deletion of GBA2 in GBA1 KO medaka
strongly shorten the life span. Moreover, the deletion of GBA2 in
GBA1 KO medaka did not reduce the amount of sphingosine, which
is thought to be the culprit of the pathophysiology of GD, and
increased the amount of a-synuclein. However, there were no
differences in the loss of dopaminergic cells between GBA1-/-
GBA2+/+ and GBA1-/-; GBA2-/-.

Conclusions: The deletion of GBA2 in GBA1 KO medaka did not
reduce the amount of sphingosine or rescue the pathology of CNS.
Moreover, the aggregation of a-synuclein was enhanced by the
deletion of GBA2 in the reduced GBA1 enzyme activity.

P01.08

Lifestyle-gene interaction in Parkinson’s disease

Shin Hui Ng*', Celeste Yen Teng Chen’, Yi Lin Ong?, Hui Hua L#,
Ebonnne Yulin Ng', Prakash M Kumar', Wing Lok Au’, Louis Tan’,
Eng King Tan*

" National Neuroscience Institute, Singapore

2 Duke-NUS Medical School, Singapore

3 Singapore General Hospital, Singapore

4 National Neuroscience Institute, Duke-NUS Medical School,
Singapore

Background: Caffeine consumption was demonstrated in several
studies to reduce risk of Parkinson’s disease (PD). LRRK2 (leucine-
rich repeat kinase 2) variant (rs7133914: G>A: p.R1398H) was
suggested in previous studies to confer protection against PD.
However, the potential interaction of caffeine and this gene is still
unclear.

Objectives: We investigated the gene-environment interaction
between caffeine and genetic susceptibility to PD at LRRK2
R1398H variant.

Method: A prospective case-control study of 4488 subjects (1790
PD cases and 2698 matched healthy controls) was conducted.
Genotyping for LRRK2 R1398H was performed. All study subjects
were evaluated for their caffeine intake using a validated tool.
Statistical analysis was conducted with logistic regression models.
Gene-caffeine interactions were evaluated using an additive
statistical model. Interactions were quantified using attributable
proportion (AP) due to interaction (AP>0 shows positive interaction).
Results: R1398H protective variant non-carriers who were non-
caffeine drinkers had a 2.6 times higher PD risk than carriers who
were caffeine drinkers (OR=2.63, 95% CI=1.93-3.59, p<0.001;
AP=0.63).

Conclusion: We showed that LRRK2 R1398H variant interacts with
caffeine intake, thereby influencing the risk of PD. This interaction
can be used as one of the parameters for developing individualised
treatment for PD patients with specific genetic background.

The authors declare that this abstract had been presented at the
59th Annual Meeting of the Japanese Society of Neurology, 23 May
2018, Hokkaido, Japan.
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Survival of patients with Parkinson’s disease is influenced by
the mutations in the LRRK2 but not GBA gene

Avner Thaler*, Nurit Omer, Tal Kozlovski, Tanya Gurevich, Anat
Bar-Shira, Mali Gana-Weiss, Avi Orr-Urtreger, Nir Giladi, Anat
Mirelman

Tel-Aviv Medical Center, Tel-Aviv, Israel

Introduction: The prognosis of Parkinson’s disease (PD) is
heterogeneous with many factors influencing disease severity and
mortality. The G2019S mutation in the LRRK2 gene generates a
mild PD phenotype while mutations in the GBA gene are considered
to result in a worse PD phenotype, genetic based survival studies
are lacking.

Methods: Patients with PD were screened for the G2019S mutation
in the LRRK2 gene and the seven most common Ashkenazi Jewish
GBA mutations which were classified as mild (N370S or R496H) or
severe (L444P, c.84insG, IVS2+1G->A, V394L or 370Rec) (MGBA,
sGBA respectively) and underwent comprehensive medical and
neurological assessments. Disease onset and date of death were
ascertained, with mortality rates calculated for each group of
patients.

Survival curves were calculated, stratified by genotype, comparing
each group of genetic PD patients to idiopathic PD patients (iPD)
with a Benjamini-Hochberg (BH) multiplicity correction for FDR
control at a 0.1 significance level.

Results: 1086 idiopathic PD patients (380 died), 159 LRRK2-PD
(49 died), 148 mGBA-PD (56 died) and 49 sGBA-PD (13 died)
participated in this study.

The average life expectancy for Israeli males and females in 2016
was 80.7 yrs and 84.2 respectively. Both female and male PD
patients had significantly lower mean life expectancy (Female mean:
79.23, adjusted p-value <0.001; Male mean: 77.85; adjusted p-value
<0.001). However, LRRK2-PD men (79.73 yrs) and sGBA-PD men
(78.22 yrs) did not have significantly lower life expectancy compared
to the Israeli registry.

Comparing the iPD survival curve with those of LRRK2-PD, mGBA-
PD and sGBA-PD using the Yung & Prentis adjusted log-rank test
(adjusted p-values: 0.079, 0.662 & 0.248 respectively) indicating
better survival rates for LRRK2-PD.

Multivariate analysis results: In the Multivariate analysis
significant prediction value for age at onset (with higher age of onset
increasing hazard probability) and female gender (having longer life
expectancy compared with males) were detected (HR: 1.17,
adjusted p-value <0.001, HR: 0.4, adjusted p-value: 0.027,
respectively).

Discussion: LRRK2-PD patients have longer survival periods
compared with iPD and GBA-PD as assessed by mortality ratios.
This reinforces the notion that LRRK2-PD has a milder phenotype
compared with both iPD and GBA-PD.
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Ratio of neutrophil to white blood cell, ratio of neutrophil to
lymphocyte and weight loss in de novo Parkinson’s disease
Tadashi Umehara*', Tomotaka Shiraishi’, Ryoji Nakada', Takeo
Sato’, Atsuo Nakahara? Hiromasa Matsuno', Teppei Komatsu’,
Kenichiro Sakai', Shusaku Omoto’, Hidetomo Murakami', Hidetaka
Mitsumura’, Hisayoshi Oka?, Yasuyuki Iguchi’

" Department of Neurology, The Jikei University School of Medicine,
Tokyo, Japan

2 Department of Neurology, Daisan Hospital, The Jikei University
School of Medicine, Tokyo, Japan

Objective: It is considered chronic inflammation is one of major
causes developing Parkinson’s disease (PD). Weight of PD patients
goes down before the onset of motor symptom, and fluctuates
during the course of PD. It is unaware whether subclinical chronic
inflammation is associated with weight loss. The aim of this study is
to investigate the association of subclinical inflammation reflected in
differential count of leukocytes with weight loss in patients with PD.
Methods: We enrolled 132 patients with de novo PD and no sign of
active inflammation such as fever and elevated C-reactive protein.
Baseline characteristics, ratio of neutrophil to white blood cell and
ratio of neutrophil to lymphocyte were used for evaluating the
correlation with body mass index (BMI).

Results: BMI was inversely related to ratio of neutrophil to white
blood cell (r=-0.350, p<0.001) and the ratio of neutrophil to
lymphocyte (r=-0.273, p=0.002). Negative correlation was also
found between BMI and age, motor severity, presence of
constipation or presence of orthostatic hypotension. After
adjustment for these covariables, inverse association between BMI
and ratio of neutrophil to white blood cell or the ratio of neutrophil to
lymphocyte remained statistical significance (both, p<0.01).
Conclusions: Subclinical inflammation should play a pivotal role in
weight loss of PD patients.
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Association of a-synuclein and DAT-SPECT imaging in
Parkinson’s disease patients of Coimbatore population, India
Dhivya Venkatesan*, Balachandar Vellingiri

Bharathiar University, Coimbatore, Tamil Nadu, India

a-synuclein  (SNCA) is a neurodegenerative biomarker in
Parkinson’s disease (PD). Studies have shown that protein o-
synuclein regulates the neurotransmitter release and pliability of
dopaminergic neurons. The study aims to correlate SNCA mutation
and dopamine transporter in 8 PD patients of Coimbatore
population. PD subjects were interviewed using Unified Parkinson’s
disease Rating Scale (UPDRS) questionnaire and informed consent
has been obtained from the patients. Molecular genetic study is
done by PCR and sequencing along with clinical diagnosis by
dopamine transporter — single-photon emission computed
tomography (DAT-SPECT) in affected individuals and in equal
control subjects. The significance rate has been measured through
statistical mean. Intestinally we obtained some point mutation in
SNCA gene of PD patients and the SPECT imaging found with
severe striatal binding defect. This shows the relevance between
the mutation and dopaminergic binding rate in PD. The findings
show a profound correlation between a-synuclein and dopamine in
our PD population. Hence, the study suggests that the dopaminergic
defect is early with SNCA mutation in PD.

Keywords: Parkinson’s disease; SNCA; DAT-SPECT, dopamine;
mutation
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Large multi-center study reveals robust and replicable
evidence for dysbiosis of gut microbiome in PD

Zachary Wallen*', Mary Appah’, Marissa Dean’, Stewart Factor?,
Eric Molho®, Cheryl Sesler’, David Standaert’, Cyrus Zabetian®,
Haydeh Payami’

' Department of Neurology, University of Alabama, Birmingham, AL,
USA

2 Department of Neurology, Emory University School of Medicine,
Atlanta, GA, USA

3 Department of Neurology, Albany Medical College, Albany, NY,
USA

4 VA Pudget Sound Health Care System and Department of
Neurology, University of Washington, Seattle, WA, USA

Introduction: The human gut harbors billions of microbial cells
whose collective genomes make up the human gut microbiome.
Changes in the gut microbiome have been detected in many
disease states including Parkinson disease (PD). Multiple studies
have confirmed changes in the gut microbiomes of PD patients but
produced varied lists for what specific microorganisms are altered in
PD. Inconsistent findings might be due to differences in study
populations and methodological differences. Even when analyzing
the same dataset using multiple analytical methods, different results
can be produced.

Purpose: We aimed to detect gut microorganism-PD associations
that are robust to different analytical methods and replicable across
datasets.

Methods: Persons with PD and neurologically healthy control
subjects were enrolled from NeuroGenetics Research Consortium
(NGRC) affiliated movement disorder clinics in Seattle, WA, Albany,
NY, and Atlanta, GA (dataset 1 discovery: 201 PD, 132 controls)
and Birmingham, AL (dataset 2 replication: 323 PD, 184 controls).
We extracted DNA from stool and sequenced for 16S rRNA gene
V4 amplicons. Amplicon sequences were processed using DADA2
bioinformatics pipeline. We tested relative abundances of 166
genera for association with PD using 13 different analytical
methods. An association was considered significant in the discovery
dataset if at least two non-parametric methods (KW and ANCOM)
and one parametric method (log t-test) yielded multiple testing
corrected significant P-value, and they were considered replicated if
they achieved multiple testing corrected significance in the second
dataset.

Results: The findings that were significant in discovery and were
replicated included reduced levels of butyrate producing genera
from Lachnospiraceae and Ruminococcaceae families, elevated
abundance of opportunistic pathogens, and elevated levels of
Lactobacillus and Bifidobacterium in PD.

Conclusion: We detected gut microorganism—PD associations that
were robust to different analytical methods and consistent across
datasets. The reduction in butyrate producing genera was
consistent with the literature and may not be specific to PD. The
higher abundance of opportunistic pathogens in PD is consistent
with Braak’s hypothesis. Results caution against the use of
probiotics to self-medicate because the main commercial probiotics,
Bifidobacterium and Lactobacillus, may already be abnormally high
in PD.

ZW was supported by T32NS095775 Training Grant.

BASIC SCIENCE: Cell death, disease
modification, and trophic factors

P02.01

Intracerebral delivery of VEGF-B improves motor function in
PINK1-knockout rats: A follow-up study investigating the
effects on dopaminergic neurons

Mitchell Bartlett*", Saskia I. Smidt?, Sofia Cristiani?, Drew C.
Farrellf, Mandi J. Corenblum?, Kristian P. Doyle*, Lalitha
Madhavan® Michael L. Heien®, Scott J. Sherman? Torsten Falk’

' Departments of Neurology and Pharmacology, The University of
Arizona College of Medicine, Tucson, AZ, USA

2 Department of Neurology, The University of Arizona College of
Medicine, Tucson, AZ, USA

3 Department of Chemistry & Biochemistry, The University of
Arizona, Tucson, AZ, USA

4 Departments of Immunobiology and Neurology, The University of
Arizona College of Medicine, Tucson, AZ, USA

5 Department of Neurology, The University of Arizona College of
Medicine and The Evelyn F McKnight Brain Institute, The University
of Arizona, Tucson, AZ, USA

Current treatments for Parkinson’s disease (PD) focus on dopamine
replacement therapy. Disease-modifying therapies that delay
disease progression are a critically unmet need in PD. While a
number of neurotrophic factors (NTFs), including the glial-cell line
derived neurotrophic factor (GDNF) family, have shown potential in
animal models of PD, they have failed to meet clinical endpoints.
However, optimization of delivery systems for clinical studies are
ongoing, and success might require combination of multiple NTFs
with non-overlapping mechanisms.

We have previously identified a novel growth factor, vascular
endothelial growth factor B (VEGF-B), and published on its
neuroprotective effects in vitro (Falk et al., Molecular
Neurodegeneration, 2009) and in vivo (Yue et al., Neuroscience,
2014) in the 6-hydroxydopamine toxin model. Here, we investigate
VEGF-B’s neuroprotective effects in the PTEN-induced putative
kinase 1 (PINK1) knockout (KO) rat, a genetic model of early, mild
PD with a progressive phenotype.

In our initial pilot, we injected adeno-associated virus expressing
human VEGF-B (AAV2/1-hVEGF-B) unilaterally into substantia
nigra (SN) and striatum of a PINK1 KO rats at 5 months of age
(n=3-5 per group). Rats treated with VEGF-B showed a reduction in
cumulative foot slip errors bilaterally during monthly tapered balance
beam tests as compared to untreated PINK1 KO rats. Rats were
euthanized at 12 months of age and showed, via HPLC-EC, an
~30% increase in striatal dopamine (DA) content in the VEGF-B-
injected hemisphere compared to the untreated PINK1 KO rats. In a
second pilot, the same experiment was repeated (n=8—9 per group),
but the rats were transcardially perfused (n=6 per group) to perform
ongoing unbiased stereology of dopaminergic neurons in the SN
after immunostaining for tyrosine hydroxylase and the neuronal
marker, NeuN. Combined these results will determine if VEGF-B is
neuroprotective and capable of slowing disease progression or if the
motor improvement results from a functional improvement in the
surviving dopaminergic neurons. Additionally, we are investigating
the potential mechanisms behind VEGF-B'’s therapeutic effects. We
hypothesize that these include an improvement in mitochondrial
function via the upregulation of PGC1-alpha and fatty acid
transporters and the inhibition of apoptosis, by upregulation of
pigment epithelium-derived factor, mediated through mTOR
signaling.
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Honokiol, a natural compound to alleviate a-
synucleinopathies?

Marion Delenclos*, Jeremy D Burgess, Priyanka Periselta, Sara
Fagen, Natasha DeMeo, Pamela J McLean

Mayo Clinic Florida, Jacksonville, FL, USA

Honokiol, a natural phytochemical derived from the bark of magnolia
plant, is widely used in traditional Chinese medicine and has
shown promise in preclinical cancer and neurodegenerative
disease research. A wide range of biological properties have been
attributed to the presence of polyphenol groups on honokiol,
including antioxidant, anti-inflammatory, and anti-amyloidogenic
characteristics. Interestingly, honokiol can penetrate the blood brain
barrier, has high systemic bioavailability, and seems to act on
multiple signaling pathways, making it an attractive molecule and
offering new therapeutic promise for Parkinson’s disease (PD)
patients. Here we investigated whether honokiol has any beneficial
effect and clinical relevance in models of a-synucleinopathies such
as PD. There is compelling evidence linking the accumulation of the
synaptic protein, a-synuclein (asyn), and the pathogenesis of PD.
Genetic multiplications of the SNCA gene that result in increased
protein burden are associated with increased risk of PD.
Additionally, Lewy bodies, one of the primary pathological hallmarks
of PD are mainly composed of aggregated asyn. Given these
associations, reducing brain asyn levels and dysfunctions
associated with increased asyn levels, represents a promising
therapeutic approach for PD patients

Using human neuroglioma cells stably overexpressing asyn, mouse
primary neurons, and human skin-derived fibroblasts from PD
patients harboring a SNCA triplication, we demonstrate that 10 uM
honokiol can induce a significant decrease in asyn at both the
protein and mRNA level compared to vehicle control (DMSO).
Additionally, our data support a mechanism whereby honokiol acts
by transcriptional modulation of SNCA production rather than
enhancing asyn protein degradation. After 72 hours of honokiol
treatment asyn protein is reduced by 76.2% and SNCA mRNA by
52.3% in our cellular model. Pulse-chase experiments support no
increase in protein or mRNA degradation in the presence of
honokiol. Ongoing studies are investigating potential pathways by
which honokiol may modulate SNCA transcription, including sirtuin
3, PGC-1qa, and PPARYy pathways and in vivo studies to assess the
potential neuroprotective effect of honokiol in preclinical animal
models of PD are in progress.

Overall, these data highlight a viable strategy to reduce asyn levels
which represents a promising target to modify disease progression
in synucleinopathies.

P02.03

Protective effect of anodal transcranial direct current
stimulation on methyl-4-phenyl-1,2,3,6-tetrahydropyridine
(MPTP)-induced neurotoxicity in mice via modulating
mitochondrial dynamics

Wooyoung Jang*

Department of Neurology, Gangneung Asan Hospital, University of
Ulsan College of Medicine, Gangneung, South Korea

Introduction: Parkinson disease (PD) is a neurodegenerative
disorder characterized by accumulation of protein inclusions and
loss of dopaminergic neurons. Abnormal mitochondrial homeostasis
is thought to be important for the pathogenesis of PD, and recent
studies have demonstrated dysregulation of mitochondrial quality
control such as mitophagy and fission/fusion in the brain PD
patients and animal PD models. Transcranial direct current
stimulation (tDCS), a non-invasive brain stimulation technique,

constitutes a promising approach for promoting recovery of various
neurological conditions. However, little is known about its
mechanism of action. The present study elucidated the
neuroprotective effects of tDCS on mitochondrial quality control
pathway in 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP)
induced PD mouse model.

Methods: As an in vivo model of PD, we adapted the MPTP
induced neurotoxicity model. Mice were stimulated for consecutive 5
days with MPTP treatment. After observation of behavioral alteration
using Rota-rod test, mice were sacrificed for the measurement of
the PD and mitochondrial quality control related protein levels in
substantia nigra.

Results: tDCS improved the behavioral alteration and tyrosine
hydroxylase level in MPTP-treated mice. Furthermore, tDCS
attenuated the mitochondrial damage, as indicated by diminished
mitochondrial swelling and mitochondrial glutamate dehydrogenase
activity in MPTP-induced PD mice model. MPTP significantly
increased the level of mitophagy-related proteins, such as PTEN-
induced putative kinase 1, Parkin, microtubule-associated protein 1
light chain 3 and decreased the level of p62. These changes were
attenuated by tDCS. MPTP also increased mitochondrial
biogenesis-related proteins, including peroxisome proliferator
activated receptor -y coactivator 1a, nuclear respiratory factor 1 and
mitochondrial transcription factor A and tDCS decreased this
increases. MPTP significantly increased fission-related protein
dynamin-related protein 1 with no effect on fusion-related protein
mitofusin-2 and tDCS attenuated these changes.

Discussion: Our findings demonstrated the neuroprotective effect
of anodal tDCS against MPTP-induced neurotoxic mouse model
through suppressing excessive mitophagy and balancing
mitochondrial dynamics. The neuroprotective effect of anodal tDCS
with mitochondrial dynamics modulation provides a new therapeutic
strategy for the treatment of PD.

P02.04

Constitutive activation of pro-survival pathway ameliorates
aggregation of a-synuclein in dopaminergic neurons

Julia Konovalova®, Piotr Chmielarz, Safak Er, Andrii Domanskyi
Institute of Biotechnology, Helsinki, Finland

Parkinson’s disease (PD) is an incurable neurodegenerative
disorder, primarily characterized by progressive death of
dopaminergic (DA) neurons and widespread accumulation of a-
synuclein (a-syn) aggregates called Lewy bodies (LB). Some data
suggest that a-syn aggregation is playing important role in disease
onset and progression; however, formation of LB is still poorly
understood. Here, we investigate the role of activation of pro-
survival signaling pathway X in accumulation of a-syn and
additionally its role in promoting survival of DA neurons.

In our study we utilize primary embryonic midbrain and hippocampal
cultures treated with lentiviral vector to overexpress constitutively
active element of pro-survival pathway X. To investigate its ability to
inhibit accumulation of a-syn, we use our previously established
model of a-syn aggregation by seeding preformed fibrils (PFFs) in
midbrain and hippocampal cultures with subsequent quantification
of phospho-asyn aggregates in TH- and NeuN-positive cells,
respectively. Additionally, we study neuroprotective properties of
active element X against ER stress by treating cells with
thapsigargin for 48 hours and then quantifying number of TH-
positive cells.

Here we demonstrate that activation of pro-survival signaling
pathway X is capable of interfering with formation of LB-like
structures in primary DA and hippocampal neurons and additionally
ameliorate ER stress-induced DA neuronal loss, modulated by
thapsigargin treatment. Furthermore, we investigate mechanism of
its action and confirm this data in vivo.
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How dopamine neuron survival promoting neurotrophic factors
CDNF and MANF regulate the unfolded protein response

Vera Kovaleva®, Ave Eesmaa, Yu Li-Ying, Mart Saarma

Institute of Biotechnology, HILIFE, University of Helsinki, Helsinki,
Finland

Unconventional  neurotrophic  factors  cerebral  dopamine
neurotrophic factor (CDNF) and mesencephalic astrocyte-derived
neurotrophic factor (MANF) have been shown to promote the
survival and regeneration of dopamine neurons, degenerating in
Parkinson’s disease (PD). Normally these neurotrophic factors are
endoplasmic reticulum (ER)-located, but in conditions of ER-stress
they can be secreted. It has been proposed that they exert
cytoprotection through the alleviation of unfolded protein response
(UPR). However, how exactly CDNF-MANF function inside the ER
regulating UPR and what is their mode of action after secretion is
not very clear to date. Considering that CDNF is now in phase I-II
clinical trials for the treatment of PD the investigation of the modes
of action both CDNF and MANF is becoming even more urgent.
Firstly, we have shown that addition of MANF to the medium of
cultured dopamine neurons promoted their survival in thapsigargin
(TG)-induced ER stress. Secondly, we have analysed the
expression levels of ER stress marker transcripts and revealed
MANF’s survival promoting effect might be realized through the
downregulation of IRE-1 and ATF6 pathways.

Thirdly, using microscale thermophoresis (MST) and purified
recombinant proteins, we have been able to show that both CDNF
and MANF interact with a major player of UPR ER chaperone
GRP78 (known also as BiP) in a cofactor-manner

Since in CDNF and MANF knockout mice UPR-pathways are
chronically activated, we went to test whether CDNF/MANF are able
to bind to the luminal domains (LDs) of UPR sensors (PERK, IRE1
and ATF6). We have observed that CDNF/MANF interact directly
with UPR sensors and they compete for the binding with BiP.

Our results on CDNF/MANF interactors in the ER can be of interest
in context of development of new strategies to treat PD, by
regulating the UPR.

P02.06

Effect of CDNF in novel a-synuclein fibril models of
Parkinson’s disease

Aastha Singh*, Merja Voutilainen, Anne Panhelainen
University of Helsinki, Helsinki, Finland

The existing therapies for Parkinson’s disease (PD) mainly aim at
mitigating the symptoms of the disease and do not stop or even
slow down the degeneration of nigrostriatal dopamine (DA) neurons.
One obstacle for PD drug research is the lack of a PD model that
would recapitulate both formation of Lewy body (LB)-like inclusions
and robust enough DA neuron death within an optimal timescale for
testing candidate drugs. Cerebral dopamine neurotrophic factor
(CDNF) has, in previous studies, shown evidence for
neuroprotection and restoration in preclinical animal models and is
currently in phase I/l clinical trials for PD. We have discovered a
novel variant of CDNF, called the next-generation CDNF (ngCDNF),
which has shown promising results in animal model of PD. In this
study, our first aim was to develop a model that would exhibit the a-
synuclein (aSyn) aggregation pathology and also lead to
degeneration of the nigral DA neurons over an optimal time course.
To obtain this, we combined overexpression of aSyn in mouse
primary midbrain neuronal cultures in vitro with seeding of pre-
formed aSyn fibrils to them, or added another stressor to the
nigrostriatal DA pathway in vivo, in addition to the pre-formed aSyn
fibrils. The second aim was to test the effects of ngCDNF in this

novel model of PD for neuroprotection and restoration. The
progression of pathology was analyzed by quantifying the
intraneuronal LB-like inclusions as well as DA neuron loss at
different time-points and correlating them with the deficits in the
motor behavior of mice monitored throughout the in vivo experiment.

P02.07

Effect of CDNF in N171-82Q mouse model of Huntington’s
disease

Polina Stepanova*?, Dan Lindholm? Merja H. Voutilainen’

" Institute of Biotechnology, HiLIFE, University of Helsinki, Helsinki,
Finland

2 Institute of Biomedicine, University of Helsinki, Helsinki, Finland

Huntington’s disease (HD) is an inherited progressive
neurodegenerative disorder characterized by motor and non-motor
symptoms. The main possible cause of neuropathology of HD is the
degeneration of striatal neurons. Moreover, protein folding stress at
the endoplasmatic reticulum (ER) may contribute to not only the
neurodegeneration in Parkinson’s disease (PD), but also HD-related
neuropathology. The actual causes of ER stress in HD are poorly
understood. Currently, no effective treatments for HD is yet
available.

Cerebral dopamine neurotrophic factor (CDNF), discovered in our
laboratory, is an evolutionarily conserved protein located and
secreted in the ER. CDNF demonstrates the neuroprotective and
neurorestorative effects in mammalian, rodent and non-human
primate models of PD. CDNF has a unique structure, which differs
from other neurotrophic factors (NTFs), consisting of two structural
domains, a saposin-like N-terminal domain, and a carboxy-terminal
SAP-like domain with ER retention signal. CDNF decreases the
level of ER-stress markers and regulates unfolded protein response
(UPR) intracellularly. Furthermore, CDNF diffuses in brain tissue
better than any other NTFs. Importantly, CDNF is currently in clinical
phase I/ll trials on PD patients. Additionally, our unpublished data
shows that CDNF has a positive effect in Quinolinic acid-toxin model
of HD. All these evidence and some commonalities in the
pathogenesis of PD and HD, such involving of ER-stress, shows the
importance to test CDNF also in genetic mouse model of HD.

This report represents the first positive neuroprotective effects of
chronic CDNF infusion in the transgenic N171-82Q model of HD.
Mice received a continuous unilateral intrastriatal CDNF infusion or
vehicle. Chronic CDNF- treatment improved clasping behaviour and
motor coordination. This report is the first evidence of positive effect
of CDNF in transgenic mouse model of HD.

P02.08

a-synuclein interacts with BAF complex in nucleus

Naoto Sugeno*', Takafumi Hasegawa’, Junpei Kobayashi', Shun
Yoshida', Michinori Ezura’, Akio Kikuchi', Atsushi Takeda? Masashi
Aoki®

' Tohoku University Graduate school of Medicine, Department of
Neurology, Sendai, Japan

2 National Hospital Organization Sendai-Nishitaga Hospital, Sendai,
Japan

% Tohoku University, Sendai, Japan

Background: As known, much of a-synuclein (aS) could be seen in
presynaptic terminal, while it is also be evident that aS reside in
nucleus. This study aims to uncover the pathophysiological
functions of aS in nucleus.

Method: Fine nuclear lysates were extracted from 293 cells stably
expressing HA-tagged aS using modified standard method. To
avoid non-specific binding of nucleic acids to the sepharose beads,



WPC 2019 Abstracts 65

RNAse, DNAse, and Benzonaze were supplemented with the
buffers. 800 ug of nuclear lysates were incubated with anti-HA
antibody-conjugated-beads overnight. After intensive washes,
HA-aS interacting proteins were competitively collected by HA
peptides. Digested samples were thoroughly analyzed by nanoLC-
MS/MS. Protein, which had at least 5 spectral counts (SpC) in the
HA-aS sample, which was not detected in the 293 sample, and
which was detected with a 4-fold or more increase based on dividing
SpC values, were given as meaningful binding.

Result: Based on the criteria described above, 216 nuclear proteins
were qualified. Functionally, several of them were member of BAF
(BRG1-Associated Factor) complex by which some of the
components are replaced to another during neuronal differentiation.
In mature neuronal cells as well as HEK cells, aS was interacted
with SMARCC1 and SMARCC2, key players of that complex.
Furthermore, switching of developmental components was robustly
disturbed in the presence of aS.

Discussion: We found putative aS-interacting proteins belong to
BAF complex. aS may alter the physiological function of that
complex.

P02.09

Identification of novel DJ-1 protein targeting small molecule for
the potential treatment of Parkinson’s disease

Gergely Toth*, Balazs Herberth', Balazs Forizs', Eva Moravcsik’,
Fanni Tolnai', Jean-Christophe Rochet?, Gennady Smagin®,
Thomas Neumann*

' Cantabio Pharmaceuticals, Sunnyvale, CA, USA

2 Purdue University, West Lafayette, Indiana, USA

3 Melior Discovery, Exton, PA, USA

4 Novalix, lllkirch Cedex, France

Familial mutations in the DJ-1 gene have been linked to the early-
onset of Parkinson’s disease (PD), and studies of neurotoxicant-
and a synuclein-based in vivo PD models suggest a role for DJ-1 in
sporadic PD. Herein, we describe a drug discovery approach to
identify small molecule therapeutic candidates for the treatment of
PD by targeting DJ-1. Our approach is based on the concept that
specific binding of small molecules to wild-type native dimeric DJ-1
can result in enhancing DJ-1 function under oxidative stress
conditions in PD. Our drug discovery approach involved the use of a
high-throughput chemical microarray surface plasmon resonance
imaging method to screen over 110,000 immobilized drug-like
fragments and lead-like compounds to detect the binding between
small molecules and the DJ-1 protein. This screen identified a novel
set of drug-like fragment and lead-like compounds that bound to
DJ-1 protein. We report herein on one selected compound
developed from one of the hits, that alleviated neuroblastoma cell
toxicity mediated by paraquat, MPP+, 6-OHDA and MG132
treatment. In addition, this compound significantly protected from
dopamine loss and totally alleviated dopaminergic neuronal death in
a MPTP mice model of PD when administered orally. This
compound binds to native and oxidized DJ-1 potently and stabilizes
the active 3D structure of the protein in vitro. In conclusion, our
studies show that the DJ-1 protein can be targeted by a variety of
drug-like small molecules, and that the presented selected
compound is a novel promising drug candidate for the treatment of
PD. (A version of this study was presented at EFMC-ISMC 2018,
September 4, 2018.)

BASIC SCIENCE: Protein misfolding,
handling, and transmission
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Patient-derived a-synuclein assemblies/strains display distinct
functional characteristics in cells and in vivo

Anke Van der Perren’, Géraldine Gelders’, Alexis Fenyi?, Luc
Bousset?, Filipa de Brito?, Wouter Peelaerts’, Steve Gentleman?®,
Ronald Melki?, Veerle Baekelandt*'
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2 Institut Frangois Jacob (MIRCen), CEA, and Laboratory of
Neurodegenerative Diseases, CNRS, Fontenay-aux-Roses, France
3 Neuropathology Unit, Imperial College London, London, United
Kingdom

Synucleinopathies such as Parkinson’'s disease (PD), Multiple
System Atrophy (MSA) and dementia with Lewy bodies (DLB)
are determined by the deposition of aSYN aggregates but
segregate in distinct pathological phenotypes and diagnostic criteria.
aSYN was shown to assemble into different polymorphs or ‘strains’
(Bousset et al., 2013, Nature Comm). This has led to the hypothesis
that strains might account for the distinct clinico-pathological traits
within synucleinopathies (Peelaerts et al., 2015, Nature). The
purpose of this study was to compare different aSYN assemblies
derived from the brain of patients with PD, MSA and DLB and
assess their capacities to amplify, propagate and induce
neurodegeneration in vivo. Fresh human brain material, extensively
characterized from a clinico-pathological point of view, was
homogenized and used to amplify patient-derived human aSYN
strains via a protein misfolding cyclic amplification assay (PMCA)
where brain homogenates were used to seed the aggregation of
monomeric aSYN. Brain homogenates and the products of PMCA
reactions were injected in the substantia nigra of wild-type rats and
viral vector-based aSYN overexpressing rats. Animals were
followed up for 5 months by behavioral analysis and then the brains
were processed for histopathological analysis. The results showed
some striking differences between the different patient-derived
strains, with MSA assemblies inducing the most pronounced
phenotype. In addition, patient-derived assemblies displayed
enhanced activity compared to controls in a cellular aSYN seeding
assay. The existence of aSYN strains may provide a basis for the
heterogeneity observed in synucleinopathies and open new
therapeutic opportunities such as targeting the degradation or
spreading of specific aSYN assemblies.

P03.02

Neuroprotective role of Andrographolide in in vitro model of
Parkinson’s disease: Possible role in a synuclein aggregation
Sussy Bastias-Candia*, Milka Martinez?, Nibaldo Inestrosa?

" Pontificia Universidad Catélica de Chile; Universidad de
Magallanes, Santiago, Chile

2 Pontificia Universidad Catélica de Chile, Santiago, Chile

Parkinson’s disease (PD) is a devastating neurodegenerative
disorder histologically characterized by dopaminergic neuronal loss
and the presence of the Lewy bodies, a proteinaceous aggregate
mainly constituted by phosphorylated a-synuclein (a-syn).
Accordingly, it has been suggested that modulation of the a-syn
pathology should constitute a main goal of the future PD
therapeutics. In this regard, andrographolide (ANDRO), the main
component of the extract obtained from the Andrographis
paniculata, has demonstrated interesting effects in Alzheimer's
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disease research, including reduced protein aggregation, improved
mitochondrial function and neuroinflammatory regulation. Thus, we
hypothesize that ANDRO can protect the neurons from the damage
observed in an in vitro PD-like model, also modulating the a-syn
dynamics. SH-SY5Y cells were treated with ANDRO (10 uM) for 3h,
followed by a 24h treatment with 200 nM of Rotenone. At the end of
the treatment, immunofluorescence, PCR and Western Blot analysis
were carried out to evaluate the effects of ANDRO on the a-syn
dynamics. While Rotenone induced the increase of a-syn levels and
aggregation, seriously affecting the cell morphology, ANDRO pre-
treatment was able to prevent this effect. Relevantly, ANDRO
treatment also induced an increase in the levels of a-syn levels;
however, this increase was not related with the aggregation
dynamic of the a-syn. Discussion: It is well known that a-syn
aggregation depends on the specific phosphorylation at the ser129.
In this regard, and although preliminary, our results suggest that
ANDRO it might represent an interesting molecule to evaluate in the
context of PD because its seems able to modulate the expression
and aggregation of a-syn.

P03.03

Bidirectional gut-to-brain and brain-to-gut propagation of a-
synuclein pathology in non-human primates

Marie-Laure Arotcarena’, Sandra Dovero’, Alice Prigent?, Mathieu
Bourdenx', Philippe Aubert?, Maddalena Tasselli®, Maria-Trinitad
Herrero*, Miquel Vila®, Jose Obeso®, Pascal Derkinderen®, Benjamin
Dehay', Erwan Bezard*'

" University of Bordeaux, Bordeaux, France

2 University of Nantes, Nantes, France

3 Inserm, Nantes, France
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Objective: The aim of this study was to test the hypothesis that
synucleinopathy can develop upward but also downward, i.e. from
the gut to the brain but also from the brain to the gut.

Background: The prototypic synucleinopathy Parkinson’s disease
(PD) is hypothesized to spread out from the enteric nervous system
(i.e. the gut) via the vagal nerve up to the central nervous system
(Lionnet et al., 2017). Such popular hypothesis is supported by
indirect clinical evidences and by experimental data showing gut-to-
brain transfer of synucleinopathy using either viral vector delivery of
synuclein or recombinant synuclein preformed fibrils.

Methods: To this end, we used our primate model of
synucleinopathy obtained with administration of a-synuclein species
contained in PD-derived Lewy bodies (LB) (Recasens et al., 2014).
We examined in non-human primates, (i) if LB administration in the
ventral wall of the stomach (n=5) leads to central nervous a-
synuclein aggregation and possibly nigrostriatal degeneration and
(ii) if LB administration in the striatum (n=6) might lead to
synucleinopathy into the enteric nervous system.

Results: Two years after injection, extensive analysis was
performed to assess qualitatively, quantitatively and spatially in the
whole brain and in the enteric nervous system the extent and
pattern of lesion as well as the occurrence of synucleinopathy using
both biochemical and histochemical procedures. Enteric injection of
LB in non-human primates results in enteric nervous system
pathology and nigrostriatal lesion in keeping with the well-accepted
hypothesis. However, striatum LB-injected animals, in addition to
the expected nigrostriatal degeneration, showed also enteric
nervous system pathology at the stomach level.

Conclusion: This study establishes that a-synuclein species might
move up and down the neural axis in non-human primates

questioning (i) the hypothesis of a peripheral origin of
synucleinopathies (ii) and the specificity of enteric nervous system
as biomarker of early/presymptomatic PD.
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Machine learning reveals different pathological signatures
induced by distinct patient-derived — synuclein pathogenic
structures in monkeys
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Background: Emerging evidence strongly suggests that o-
synuclein, a major protein component of LB, may be responsible for
the spreading of the pathological process within affected individuals.
Recently, through an innovative strategy based on the purification of
Lewy bodies (LB) containing aggregated a-synuclein from the
substantia nigra pars compacta of PD patients, we assessed the
prion-like properties of endogenous a-synuclein assemblies in wild-
type mice and non-human primates (Recasens et al., Ann. Neurol.
2014).

The pilot nature of the demonstration however called for a properly
powered demonstration in non-human primates, which was the aim
of this study, achieving in a large group of baboons (n=49).
Methods: After in vitro and in vivo (in wild-type mice) LB-induced
toxicity validation, a-synuclein-containing extracts were injected
bilaterally into the striatum (either a mixture of LB fractions or no-LB
fractions derived from the same 3 PD patients, which contains
soluble or finely granular a-synuclein but lacks large LB-linked a-
synuclein aggregates.

Results: After a live phase of 2 years, extensive analysis was
performed using biochemical and histochemical techniques in the
whole brain. This study collected over 180 variables in each
monkey. To overcome the roadblock associated to the “p>n”
problem that occurs when the number of variables measured is
greater than the sample size, we developed a multiple layer
perceptron (MLP), i.e. an artificial neural network commonly used in
machine learning. The performance of a given combination of
variables was measured to predict the level of degeneration and
extract meaningful variables. Variables were then sorted according
to their occurrence in the top 1% of the best combinations.
Conclusion: This MLP allowed to identify two types of variables:
the ones that reflect the actual neurodegeneration - the variables
that describe the phenomenon to be explained - and the ones that
might contribute to the pathogenic mechanism - the variables that
could be useful to explain the phenomenon. Overall, this study using
this unbiased methodology, confirmed highly-expected variables
but, more importantly, also identified unexpected variables that
appear to be excellent predictors for dopaminergic
neurodegeneration.
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The autophagic secretion of a-synuclein is dependent on
galectin 3

Edward Campbell*, Kevin Burbidge

Loyola University Chicago, Maywood, IL, USA

The misfolding and subsequent accumulation of a-synuclein (a-syn)
is central to the pathogenesis of Parkinson’s disease (PD). While a
vast body of both genetic and experimental evidence indicates that
a-syn is critical to PD development, how a-syn induces progressive
neuronal dysfunction and cell death remains unclear.

Several lines of evidence suggest pathological a-syn spread cell-to-
cell via a “prion-like” mechanism. Furthermore, this pathological a-
syn is capable of “seeding” further misfolding of non-pathological a-
syn, converting them to the pathological form. These newly afflicted
cells can then perpetuate this cycle by further releasing the newly
formed pathological a-syn. While individual steps in this
“pathological cycle” have been elucidated, the exact mechanisms
surrounding how a-syn is rel d and acc the cytosol while
invading other cells are not understood.

Our work attempts to unify these two mechanisms through the
autophagic-lysosomal pathway (ALP) which is dysfunctional during
disease pathogenesis. Our previous work has demonstrated that
pathological a-syn can enter cells and damage endosomal and
lysosomal vesicles, leading to the recruitment of galectin proteins
and autophagic proteins to these damaged vesicles. Here, we
examined how this ALP dysfunction promotes the release of a-syn
from cells. We found that release of a-syn was altered by
pharmacological agents that disrupt ALP function or by CRISPR or
siRNA knockdown of autophagic effectors in neuronal cell lines and
IPSC derived dopaminergic (DA) neurons. Using an imaging based
approach to interrogate populations of extracellular vesicles, we
also observe that release of a-syn occurs in the context of
extracellular vesicles (EVs) which are positive for galectin proteins
and other proteins of the ALP, suggesting that these are not
canonical exosomes. Finally, we observe that knocking down Gal3
in our derived IPSCs reduced a-syn secretion. These studies
provide insight into the mechanism of a-syn release and functionally
connect the ALP dysfunction induced by pathological a-syn to the
prion-like transfer of a-syn to neighboring cells.
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Inhibition of a-synuclein aggregation and prion-like
propagation as intervention strategies to slow the progression
of Parkinson’s disease

Sayan Dutta*", Daniel Ysselstein?, Priya Prakash’, Krupal Jethava’,
Ranjan Sengupta’, Chao Feng', Gaurav Chopra’, Carol Post’,
Robert Stahelin’, Jean-Christophe Rochet’
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A practical therapeutic goal for Parkinson’s disease (PD) should be
slow the progression of the pathology by (i) preventing the formation
of new aggregates in existing live dopaminergic neuronal cells; and
(i) inhibiting propagation of the disease by interfering with cell-to-
cell spreading of aggregated a-synuclein (aSyn), which is thought to
be the major toxic species. aSyn has been shown to bind to anionic
phospholipid vesicles, and recent studies by our lab and other
groups suggest that aSyn-membrane interactions can catalyze the
protein’s aggregation at the membrane surface, a process that leads
to vesicle permeabilization. We have identified four heptapeptides
that interact with membrane-bound aSyn and inhibit membrane-
induced aggregation and vesicle permeabilization. These peptides
have been shown to exhibit neuroprotection in a primary midbrain
neuronal culture model of PD. Interestingly, NMR studies and other

biophysical experiments indicate that the interaction does not
involve direct perturbation of aSyn-lipid binding. Current efforts are
focused on understanding the detailed mechanism of interaction
and testing these peptides and their derivatives for neuroprotective
effects in other cellular and in vivo models of PD.

In parallel, to understand molecular mechanisms behind the prion-
like progression of aSyn aggregates, we have developed a cellular
model that enables us to examine the internalization of aSyn PFFs
and the fate of the fibrillar seed in the recipient cell. With the use of
a pH-dependent fluorophore-conjugated aSyn which fluoresce only
in the acidic environment, we have been able to monitor the
dynamics of sonicated fibril uptake and gain an understanding of the
lifetime of aggregates in the endo-lysosomal compartment of
recipient neurons. Current studies are focused on elucidating the
mechanism of endosomal escape in primary neurons and glial cells
via correlative light and electron microscopy (CLEM) and super-
resolution microscopy.

Together, these studies will yield insights into the molecular
underpinnings of aSyn neuropathology in PD and other
synucleinopathy disorders and set the stage for developing
therapeutic strategies to slow disease progression.
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Identification of a factor reducing PFF-induced Lewy body
pathology in dopaminergic neurons

Safak Er*', Piotr Chmielarz?, Laura Bandres’, Katrina Albert!, Julia
Konovalova', Mikko Airavaara’, Andrii Domanskyi’

" Institute of Biotechnology, HiLIFE, University of Helsinki, Helsinki,
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2 Polish Academy of Sciences, Department of Brain Biochemistry,
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Degeneration of dopaminergic neurons in the substantia nigra (SN)
is the reason behind the motor symptoms of the world’s second
most common neurodegenerative disorder, Parkinson’s disease
(PD). Histopathology of Lewy Bodies (LBs) accompanies the
progression of PD. Identifying the exact role of LBs and their main
component, a-synuclein, is still one of the biggest quests in the field.
Seeding a-synuclein aggregation with preformed fibrils (PFFs) of the
protein provides a powerful model which mimics prion-like behaviour
and slow progress of its aggregation into LBs. By using PFFs, we
have established in vitro phosphoSer129-a-synuclein positive, LB-
like aggregates in primary embryonic dopaminergic neurons.
Administration of exogenous factor X, pre- or post- PFF treatment
are both protective against the formation of LB-like inclusions in
dopaminergic neurons. Involvement of specific signalling pathway
was supported by knocking down factor X receptor with our in-
house established, neuron specific CRISPR-Cas9 system and
protective effect of lentiviral over-expression of constitutively active
receptor. Pharmacological benefit of factor X was validated in vivo
via AAV-mediated over-expression of it in SN followed by PFF
injection into striatum. Development of novel, pathology-oriented
therapies for dopaminergic neurons has a great potential to prevent
the progression of PD. Further dissection of the downstream
pathways will be beneficial for identification of new targets for
prevention of LBs.
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Involvement of the CD163 receptor in the a-synuclein induced
neurodegeneration in Parkinson’s disease
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The occurrence of inflammatory changes in the brain and periphery
in Parkinson’s disease (PD) patients has been documented, but
how the brain and the peripheral immune system interact and the
consequence of this interaction is yet undetermined. Our
fundamental hypothesis is that immune system is actively involved
in the neurodegenerative process associated to a-synuclein in PD,
therefore, its modulation may have a therapeutic potential. CD163 is
a scavenger receptor expressed in macrophages but not in brain
microglia. CD163 expression is increased in certain inflammatory
conditions, but its role in the immune system is still unknown. We
have observed infiltration of CD163+ cells into the area of
neurodegeneration in a PD toxic rat model. In addition, we have
data showing changes of CD163 (at cellular and soluble level) in PD
patients. This strongly suggest a role for the CD163 macrophages in
the disease that we believe might be a key population involved in
the crosstalk between brain and periphery. Here, we aim to
determine whether the CD163 receptor is directly involved in the
immune events occurring in PD and how it might relate to a-
synuclein pathology and associated degeneration. To do so, we
have injected aggregated fibrillar a-synuclein into the Striatum of
CD163 knock-out (KO) animals and wild-type (WT) littermates. Mice
were analysed to evaluate motor and cognitive behaviour, o-
synuclein pathology, immune response and dopaminergic
degeneration at short (1 month) and long term (6 month) post-
injection. Our preliminary data at the early time-point suggest that
the injection of a-synuclein fibrils leads to significant a-synuclein
pathology and neuronal degeneration associated to motor defects
and cognitive impairment. This was linked to a significant increase
of MHCII immune activity that appeared different in the KO mice.
Our data strongly suggest that CD163 has a relevant role in the a-
synuclein induced pathology and immune response.
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Extracellular a-synuclein enters dopaminergic neurons by
modulating flotillin-1-assisted dopamine transporter
endocytosis
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The neuropathological hallmarks of Parkinson’s disease (PD)
include the appearance of a-synuclein (aSYN)-positive Lewy body
(LB) and the loss of catecholaminergic neurons. Thus, a potential
mechanism promoting the uptake of extracellular aSYN in
susceptible neurons may exist. Of the various differentially
expressed proteins, we are highly interested in flotillin-1 (FLOT1)
since this protein is highly expressed in the brainstem
catecholaminergic neurons and is strikingly upregulated in PD
brains. In this study, we found that extracellular aSYN potentiates
FLOT1-dopamine transporter (DAT) binding and pre-endocytic
clustering of DAT on the cell surface, thereby facilitating DAT
endocytosis and downregulating its transporter activity. Moreover,
we demonstrated that aSYN itself exploited DAT endocytic process
to enter neurons and both FLOT1 and DAT were found to be the
components of LB. Altogether, these findings unveil a novel role of
extracellular aSYN on cellular trafficking of DAT and may provide a
rationale for the cell-type specific, functional and pathological
alterations in PD.
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Effects of the intracellular milleu on a synuclein fibril
formation: A study by Kyoto University, Japan

Tomoyuki Ishimoto*™', Hodaka Yamakado? Ryosuke Takahashi'
' Kyoto University Graduate School of Medicine Department of
Neurology, Kyoto, Japan

2 Kyoto University Hospital, Kyoto, Japan

Background: Multiple system atrophy (MSA) and Parkinson’s
disease (PD) are adult-onset progress neurodegenerative diseases
which are pathologically hallmarked by a synuclein cytoplasmic
inclusions and thus called a-synucleinopathies. In MSA there are
big mysteries of how a synuclein accumulates in oligodendrocyte
where a synuclein expression level is very low and what makes the
faster disease progression than in PD.

Recent studies showed that aggregated a synuclein in brains of
patients with MSA and PD were different in terms of the resistance
against proteinase K treatment, morphological conformation
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observed in electron microscopy and the seeding ability in vivo. The
salt concentration is a well-known factor which has an influence on
the formation of a synuclein fibril. Other factors such as intracellular
concentration of metals and the component of lipid membrane,
which are different between neuron and oligodendrocyte, also
possibly contribute to the diversity of a synuclein fibrils.

Objective: The aim of this study is to examine whether the
oligodendrocyte specific factors can contribute to the formation of a
synuclein fibrils with high seeding activities in MSA.

Methods: We performed in vitro fibrillation assay by using synthetic
a synuclein made from E. coli. Extract of PD brain, MSA brain and
various membrane proteins/lipids were used as seeds, and the
effect of various buffer conditions with salt or divalent metal ions
were also examined. The synthesis of asyn fibrils were monitored by
thioflavin activities, and fibrils were transfected to cells expressing a
synuclein-GFP fusion protein to examine their seeding activity by
counting GFP-positive dots.

Results: The synthesized fibrils had various thioflavin activities
which reflected variations in their secondary structures or contents
off3-sheet conformation. The thioflavin activities of the fibrils were
inversely correlated with the in vitro seeding activity.

Conclusions: The seeding activities of fibrils depended on various
condition such as concentration of salt and divalent metals. The
high concentration of metal ions or myelin specific membrane
components in oligodendrocytes may contribute to the formation of
characteristic a synuclein fibrils which can account for the high
seeding activity of brain lysate and acute progression of the disease
in MSA.
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The effect of reduced retromer function on the clearance and
transfer of intra- and extra- cellular a-synuclein and beta-
amyloid in neurons

Nazira J. Albargothy*, Anna Ansell-Schultz, Juan F. Reyes, Martin
Hallbeck

Department of Clinical and Experimental Medicine, Link&ping
University, Linkdping, Sweden

Objectives: The vacuolar sorting protein 35 (VPS35) is a central
component of the retromer system, which is responsible for
intracellular cargo sorting and recycling. A reduction in this protein
was detected in the hippocampus of late-onset Alzheimer’s patients.
Mutations in the VPS35 protein have also been linked to
Parkinson’s disease. The objective of this study was to determine
the effect of reduced retromer function on the accumulation, transfer
and clearance of oligomeric beta-amyloid and a-synuclein in
neuronal cells.

Methods: We established a stable cell line with reduced retromer
function by selectively inhibiting VPS35 gene expression using
siRNA in differentiated neuronal SH-SY5Y cells. We then
investigated the effect of VPS35 reduction on the accumulation,
transfer and clearance of oligomeric beta-amyloid in a co-culture
system that allows the quantification of cell-to-cell protein transfer
between donor and recipient cells.

Results: We show that reduced retromer function increases
oligomeric beta-amyloid accumulation in neuronal cells regardless if
the oligomeric beta-amyloid originates from extracellular milieu or
direct neuronal cell-to-cell transfer. The oligomeric beta-amyloid
also colocalises with VPS35 and early endosome markers
suggesting the involvement of the endosomal pathway in the uptake
of oligomeric beta-amyloid.

Conclusions: These findings provide evidence that reduced
retromer function decreases the ability of neurons to transport and
clear neurotoxic oligomeric beta-amyloid resulting in its
accumulation. We predict that reduced retromer function will also
result in the accumulation of a—synuclein and cause a failure in its

clearance through a similar mechanism. Therapeutic intervention to
enhance retromer function may potentially slow down disease
progression.
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Misfolded a-synuclein hampers oligodendroglial maturation in
multiple system atrophy

Seiji Kaji*, Takakuni Maki, Takashi Ayaki, Ryosuke Takahashi
Kyoto University, Kyoto, Japan

Objective: The present study aims to clarify the impact of misfolded
a-synuclein (a-syn) on oligodendrocyte (OLG) maturation and
subsequent neurodegeneration in multiple system atrophy (MSA).
Background: MSA is one of parkinsonian disorders, which causes
relentless worsening of autonomic failure, cerebellar ataxia, and
parkinsonism. Pathologically, these symptoms and neuronal death
are assumed to be resulted from OLG dysfunction. Oligodendroglial
pathology primarily observed in MSA includes not only cytoplasmic
accumulation of fibrillar a-syn in OLGs, known as glial cytoplasmic
inclusions (GCls), but altered expressions of myelin-associated
proteins such as myelin basic protein (MBP) and tublin
polymerization-promoting protein (TPPP). Although a few
postmortem studies reported dysfunction in myelin formation and
loss of mature OLGs in MSA cases, the detail and pathomechanism
of insufficient maturation in MSA has not been fully evaluated.
Previously we have reported that primary oligodendrocyte precursor
cells (OPCs) incorporate fibrillar a-syn, leading to insufficient MBP
expression after maturation induction. The present study describes
post-mortem analysis of altered oligodendroglial cell population due
to a-syn accumulation and in vitro investigation of a-syn-induced
inhibition of OLG maturation.

Method: For histopathological analysis, formalin-fixed, paraffin-
embedded sections from MSA patients were deparaffinized and
immunostained with primary antibodies for phosphorylated a-syn
and oligodendroglial markers. For in vitro analysis, primary OPCs
were prepared from neonatal rats. Bacterially obtained human a-syn
pre-formed fibrils (PFFs) were applied to oligodendroglial cells. The
protein expressions of these markers as well as neuro-supportive
functions were chronologically assessed.

Results: The presence of misfolded a-syn may interfere the early
phase of OLG maturation in both conditions; MSA brains and
primary oligodendroglial cell culture.

Conclusions: The present study confirms the close association
between a-syn accumulation and compromised maturation of OLGs.
These results suggest that modification of OLG maturation and
concomitant acquisition of neuro-supportive function may regulate
the progressive neurodegeneration in MSA.
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Comprehensive screening of the cell surface receptor for a-
synuclein fibrils using a MPL/BLOTCHP®-MS technology
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Background: Cell-to-cell transmission of a-synuclein (aS) is
supposed to play a key role in the pathological progression of
Parkinson’s disease (PD). There is strong evidence that aS
preformed fibrils (PFFs) can enter cells via endocytosis.
Furthermore, this process could be facilitated by the binding of aS
PFFs to the cell membrane through specific receptors.
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Objectives: The purposes of this study were to (1) perform high-
throuput screening for the putative receptors of aS PFF using whole
brain tissue in combination with mass-spectroscopy (MS), and (2) to
isolate bona fide hits by secondary screening using cell culture
system.

Methods: To identify novel membrane receptors for aS PFF, we
conducted a unbiased, comprehensive screening of membrane
proteins extracted from mouse brain while retaining the ligand-
binding capability using a Membrane Protein Library
(MPL)/BLOTCHIP®-MS technology (Protosera Inc. Osaka).
Candidates from a primary screening was narrowed based on the
predetermined affinity ratio of fibrillar versus monomeric aS. Next,
secondary screening was performed to facilitate the discovery of
reliable hits using cell culture model, i.e., SH-SY5Y cells transfected
either with a candidate cDNA or a candidate-specific siRNA were
exposed to aS PFF. The uptake of aS PFF was quantitatively
measured by immunoblotting and immunohistochemistry. Specific
binding between candidate molecules and aS PFF was also
assessed by co-IP.

Results: Primary screening gave 106 candidates for aS PFF
receptors. From secondary screening, X membrane proteins out of
106 candidates were found to significantly increase the
internalization of aS PFF, and Y membrane proteins out of X
candidates demonstrated specific binding with aS PFF by co-IP.
Conclusions: These novel strategies enable us to find the novel
cell surface receptors for aS PFF, and may provide useful
information for identifying disease-modifying candidates in PD.
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Deciphering the role of posttranslational modifications on a-
synuclein aggregation and toxicity

Tiago Outeiro*

University Medical Center Goettingen, Goettingen, Germany

The aggregation of a-synuclein (ASYN) in Lewy bodies and Lewy
neurites is the typical pathological hallmark of Parkinson’s disease
(PD) and other synucleinopathies. Furthermore, mutations in the
gene encoding for ASYN are associated with familial and sporadic
forms of PD, suggesting this protein plays a central role in the
disease. However, the precise contribution of ASYN to neuronal
dysfunction and death is still unclear. There is intense debate on the
nature of the toxic species of ASYN, and little is still known about
the molecular determinants of oligomerization and aggregation of
ASYN in the cell. By taking advantage of studies in model
organisms, we are investigating the effect of various
posttranslational modifications on the toxicity and aggregation of
ASYN. We found that glycation and acetylation are emerging as
important modifications affecting ASYN aggregation. In addition, we
are also defining the molecular mechanisms triggered by
extracellular forms of ASYN, a process associated with the
spreading of pathology.

In total, our data shed light into the molecular underpinnings of
synucleinopathies, opening novel perspectives for future therapeutic
interventions.

P03.15

The role of RNA in synapse physiology and neurodegeneration
in PD

Tiago Outeiro*, Maria Xylaki

University Medical Center Goettingen, Goettingen, Germany

Synaptic dysfunction is observed in conditions such as
neurodegenerative and neuropsychiatric disorders [1]. Parkinson’s
disease (PD), the second most common neurodegenerative

disorder, is characterized by gradual loss of dopaminergic neurons
in the substantia nigra, and for a series of typical motor and non-
motor symptoms that include cognitive dysfunctions [2]. One of the
hallmarks of PD is the accumulation of the presynaptic protein a-
synuclein (asyn). asyn is involved in synaptic vesicle trafficking, and
SNARE complex formation at the nerve terminals. In pathological
conditions, it is associated with alterations of synaptic functions [3].
asyn is also identified in the nucleus where it seems to exert toxicity,
and induce epigenetic changes such as chromatin remodeling, DNA
modifications and RNA editing. RNA-based processes are known to
contribute to synaptic remodelling by RNA translocation to the
synaptic compartment. This is particularly true for mRNA [4, 5] and
non-coding RNAs (ncRNAs) such as microRNAs that can regulate
mRNA expression by complementary binding [6].

In order to identify microRNAs leading synaptic processes
contributing to synapse degeneration, we used a transgenic mouse
model of PD expressing A30P mutant asyn, which is linked with
familial forms of the disease. Using RNA- and small RNA-Seq, we
identified differentially expressed genes and microRNAs in midbrain
of 6 month-old asyn transgenic mice when compared with wild-type
litermates. Gene ontology (GO) functional annotation and pathway
enrichment analysis of the identified deregulated genes and target
genes of deregulated microRNAs revealed biological processes
linked with the synaptic compartment suggesting a strong synaptic
phenotype. Further analysis indicated the most prominent
microRNA leading to alterations in synapse structure and activity
upon asyn expression. We are now employing primary cultured
neurons to indentify the exact synaptic phenotype produced upon
manipulation of the leading microRNA in vitro.

Our preliminary data support the emerging role of microRNAs as
key regulators of gene expression involved in asyn-mediated
pathology. Identification of RNA based processes leading synaptic
compromise may serve as novel diagnostic and therapeutic
approaches in the context of synucleinopathies and other
neurodegenerative disorders.

P03.16

On the mechanism of inhibition of a-synuclein aggregation by
the DJ-1 protein

Gergely Toth*!, Andras Czajlik', Anasztazia Hetényi?, Balazs
Foérizs', Katalin Solti®, Tamas Martinek®, Daniel Ysselstein*, Jean-
Christophe Rochet®

" Research Center for Natural Sciences, Hungarian Academy of
Sciences, Budapest, Hungary

2 Department of Medical Chemistry, University of Szeged, Szeged,
Hungary

3 Research Center for Natural Sciences, Hungarian Academy of
Sciences, Budapest, Hungary

4 Northwestern University, Chicago, lllinois, USA, West Lafayette,
Indiana, USA

® Purdue University, USA

Familial mutations in the DJ-1 gene have been linked to the early-
onset of Parkinson’s disease (PD). DJ-1 is a redox activated
multifunctional protein, which has been shown to be able to reduce
the aggregation of a-synuclein (aSyn). Herein, the mechanism of
inhibition of aSyn aggregation by the DJ-1 protein is elucidated by
focusing on the biophysical and structural nature of the interaction
between native dimeric DJ-1 and monomeric aSyn. Strong binding
(Kd=80 nM) was observed between DJ-1, in oxidized Cys106-SO2)
and over-oxidized (Cys106-SO3) states, with monomeric aSyn,
while reduced native DJ-1 bound significantly weaker to aSyn based
on microscale termophoresis studies. The thermal stabilities of DJ-1
in oxidized and over-oxidized states were significantly increased by
the presence of aSyn, while the thermal stability of DJ-1 in reduced
state was less affected. NMR HSQC experiments of 15N labelled
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monomeric aSyn and DJ-1 showed that DJ-1, in oxidized state,
binds to the N-terminal first 20 amino acids of aSyn, while no
interaction was observed between aSyn and DJ-1 in reduced state.
Dynamic light scattering studies showed that only oxidized DJ-1 can
inhibit significantly aSyn oligomerization and aggregation. In
summary, our studies suggest that the oxidation of DJ-1 during
disease conditions can trigger the formation of DJ-1 — monomeric
aSyn complexes, which may prevent the aggregation of aSyn and
therefore may protect neurons from aSyn aggregation caused
deficits. These results propose a unique chaperone mechanism by
DJ-1 toward aSyn, in which DJ-1 sequesters monomeric aSyn and
thereby reduces aSyn oligomerization and aggregation.

P03.17

Suppression of amyloid fibril formation of a-synuclein by the
human molecular chaperone Hsp60

Hanae Yamamoto*, Naoya Fukui, Kunihiro Hongo, Tomohiro
Mizobata, Yasushi Kawata

Department of Chemistry and Biotechnology, Graduate School of
Engineering, Tottori University, Tottori, Japan

Background: One of the characteristics of Parkinson’s disease is
the presence of intraneuronal accumulation known as Lewy bodies.
Their main component is amyloid fibrils of a-synuclein. We have
been studying the inhibition of amyloid fibrillation of intrinsically
disordered proteins such as a-synuclein using E. coli molecular
chaperone Hsp60 (GroEL). Since GroEL G192W mutant showed a
strong suppression of the amyloid fibril formation of a-synuclein, it
became clear that G192 was an important site for GroEL function.
We are currently focusing on the effect of the human-derived
molecular chaperone Hsp60 on a-synuclein aggregation for future
clinical applications.

Objective: The purpose of this research was to analyze the effect of
Hsp60 on the fibril formation of a-synuclein to understand the
mechanism.

Methods: Fibril formation of a-synuclein was measured using
thioflavin-T which is a sensitive fluorescent marker of amyloid fibrils.
The secondary structures of proteins were evaluated by the circular
dichroism spectroscopy. The transmission electron microscopy was
used to probe the fibril morphology. The binding interactions
between Hsp60 and a-synuclein were monitored by quartz crystal
microbalance. The surface hydrophobicity of Hsp60 (WT and
G190W) was assessed using 8-anilinonaphthalene-1-sulfonic acid
(ANS).

Results: Both of Hsp60 WT (WT) and Hsp60 G190W (GW)
suppressed amyloid fibril formation of a-synuclein. WT and GW
inhibited fibril formation of a-synuclein dose-dependently. In
particular, GW was shown to be a more powerful inhibition effect
than WT. ANS fluorescence of GW was higher than that of WT,
suggesting that GW had a higher surface hydrophobicity. Estimated
dissociation constant of GW toward immobilized a-synuclein was
smaller than that of WT, indicating a strong binding affinity of GW for
a-synuclein. WT and GW inhibited amyloid fibrils formation of a-
synuclein, whereas they could not disassemble mature amyloid
fibrils into soluble monomers. Furthermore, we found that the
isolated apical domain of Hsp60 also suppressed the fibrillation of a-
synuclein.

BASIC SCIENCE: Mitochondria, oxidative
stress, and pathogenesis

P04.01

Cytosolic PINK1 promotes ubiquitin phosphorylation and
Parkin-mediated mitophagy independently of mitochondrial-
localized PINK1

Grace G.Y. Lim", Hui-Ying Chan*? Adeline H. Basil', Ying Chen®,
Doreen S.K. Chua’, Han-Ming Shen*, Siu-Kwan Sze® Jongkyeong
Chung®, Kah-Leong Lim”

' National Neuroscience Institute, Singapore

2 NUS Graduate School for Integrative Sciences and Engineering,
National University of Singapore, National Neuroscience Institute,
Singapore

3 National University of Singapore, National Neuroscience Institute,
Singapore

4 National University of Singapore, NUS Graduate School for
Integrative Sciences and Engineering, Singapore

5 Nanyang Technological University, Singapore

8 Seoul National University, Seoul, South Korea

7 National University of Singapore, National Neuroscience Institute,
Duke-NUS Medical School, NUS Graduate School for Integrative
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The function of PINK1 has been a subject of intense investigations
due to its role as a genetic contributor of Parkinson’s disease (PD).
Recent studies have revealed that full length PINK1 collaborates
with another PD-linked gene product known as Parkin to mediate
mitophagy. Comparatively, the function of the cytosolic form of
PINK1 (PINK1A104) is often overlooked due to its rapid degradation
by the proteasome upon its production. We have previously
demonstrated that PINK1A104 may be stabilized whereupon it
similarly promotes mitophagy, although we could not rule out then
the participation of endogenous full length PINK1. Here, we
demonstrated in PINK1-deficient HeLa cells that the expression of
cytosolic PINK1A104 alone is sufficient to promote ubiquitin
phosphorylation and Parkin’s translocation to the mitochondria to
trigger mitophagy. We further showed that PINK1A104-mediated
Parkin translocation to the mitochondria is dependent on the H302
(but not the S65) residue on Parkin. Not surprisingly, we found that
the kinase activity of PINK1A104 is important for the phenomenon
and that disease-associated PINK1A104 mutants fail to promote
Parkin-mediated mitophagy. Finally, we showed in the Drosophila
model system that PINK1A104 expression alone can rescue the
phenotypes of PINK1 loss-of-function flies, but not disease-
associated PINK1A104 mutant. Thus, suggesting the possibility that
the two forms of PINK1 functionally converge to maintain
mitochondrial quality control. Taken together, our results revealed
the physiological and patho-physiological relevance of PINK1A104,
and emphasize the need to understand this oft-overlooked PINK1
species better.

Abstract has been presented at meeting 1 and 2 and will be
presented at meeting 3 listed below:

1. EMBO Workshop: Mitochondrial quality control, 02—05 July 2017
(Xi'an, China)

2. Society for Neuroscience: Neuroscience 2017, 11-15 November
2017 (Washington D.C., USA)

3. Keystone Symposia: Mitochondria in Aging and Age-Related
Disease, 13—17 January 2019 (Keystone, Colorado, USA)
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P04.02

Unravelling mitochondrial dysfunction in Parkinson’s disease
Roberta Filograna®, Nils-G6ran Larsson

Department of Medical Biochemistry and Biophysics (MBB),
Karolinska Institutet, Stockholm, Sweden

Parkinson’s disease (PD) is characterized by the preferential loss of
dopaminergic (DA) neurons in the Substantia Nigra pars compacta
leading to dopamine depletion in the striatum that ultimately
manifests as motor symptoms. To date, there is no cure for PD.
Over the past decades, tremendous efforts have been made to
understand the pathophysiology of both genetic and sporadic forms
of the disorder. Several lines of evidence indicate that mitochondrial
dysfunction plays an essential role in DA cell death, although the
underlying molecular mechanisms are still unclear. In this project,
we investigated how impaired mitochondrial functions can interfere
with processes responsible for the survival and maintenance of the
identity of DA neurons. To this end, we have generated and
characterized a series of conditional knockout animal models with
various degree of mitochondrial dysfunction in DA neurons and we
have performed transcriptomic or proteomic analyses of isolated DA
neurons from these models. Our study provides a large-scale set of
data that accurately describes the molecular changes occurring in
DA neurons when mitochondrial processes are impaired, improving
our current understanding of how mitochondrial dysfunction affects
the survival and maintenance of the identity of DA neurons.

P04.03

a-synuclein and LRRK2’s cooperation in mitochondrial
dysfunctions in Parkinson’s disease

Camille Gardier*, Noémie Cresto, Marie-Claude Gaillard, Noélle
Dufour, Alexis Bemelmans, Emmanuel Brouillet, Géraldine Liot
CEA, MIRCen, CNRS UMR9199, Fontenay-aux-Roses, France

Parkinson’s disease (PD) is the most frequent neurodegenerative
disease after Alzheimer's Disease. It is characterized by the
selective loss of dopaminergic (DA) neurons in the substantia nigra
pars compacta (SNpc) and the formation of Lewy bodies, composed
primarily of aggregates of a-synuclein (a-syn). Familial forms of PD
are due to the duplication/triplication of the gene encoding a-syn, or
to certain point mutations, such as the A53T mutation which can
accelerate a-syn aggregation. Another gene, encoding the Leucine-
Rich Repeat Kinase 2 (LRRK2), also shows autosomal dominant
mutations linked to PD. Among these, the G2019S mutation is the
most frequent leading to familial forms of PD and these patients
cannot be clinically distinguished from idiopathic patients. It has also
been suggested that a-syn and LRRK2 act in concert in the
pathogenesis of PD, and this hypothesis is supported by the in vivo
results of our laboratory. Indeed, we demonstrated that the AAV-
mediated overexpression of LRRK2G2019S in the SNpc of rats
increases the dopaminergic cell death induced by the AAV-
mediated overexpression of a-synA53T.

Now, our goal is to determine how these two proteins, a-syn and
LRRK2, can potentiate neuronal cell death. We focus on the cellular
mechanisms linked to mitochondria, as this organelle has been
shown to be implicated in the pathogenesis of PD. Moreover, a-syn
and LRRK2 have both been found to induce mitochondrial defects.
For this purpose, we use a model of rat primary cortical neurons
infected with lentiviral vectors in order to overexpress the wild type
or mutant forms of a-syn and LRRK2. We characterize the effect of
co-expressing these two proteins on mitochondrial physiology by
different biochemical (ATP and ROS production) and imaging
methods (mitochondrial morphology) and on cell viability.
Preliminary results support the existence of an interplay between o-
syn and LRRK2 in our model.

Our long term objective is to find the main pathways impacted by a-
syn and LRRK2 to identify new molecular targets and thereafter
develop new therapeutic strategies for the treatment of PD.

P04.04

Identification and validation of new therapeutic targets against
Parkinson’s disease by CRISPR-CASS9 screening at the genome
level

Axelle Dovonou’, Yves De Koninck!, Emmanouil Metzakopian?,
Martin Lévesque™’

' Laval University, CERVO Brain Research Centre, Québec,
Québec, Canada

2 UK Dementia Research Institute (UK DRI), University of
Cambridge, Cambridge, United Kingdom

Parkinson’s disease (PD) is one of the most common
neurodegenerative disorders affecting around 1% of the population
aged 60 and over. It is characterized by the progressive loss of
dopaminergic (DA) neurons in the substantia nigra par compacta
(SNc) causing the majority of PD symptoms. It is now well accepted
that oxidative stress, mitochondrial defects or the toxicity of protein
aggregate, a-synuclein, are associated with the DA neuron
degeneration. However, the mechanisms underlying this neuronal
death remain unclear. There is no cure for PD and current
treatments only alleviate symptoms of the disease. It is therefore
essential to discover new therapeutic approaches for this
devastating disease. The aim of the current study is to identify new
therapeutic targets against PD. To address this question, we carried
out a genome-wide screening by applying a CRISPR-CAS9 library
to identify target genes rescuing degeneration of DA neurons
induced by the neurotoxin rotenone. Results from this non-bias
screening revealed several candidate target genes that could
potentially protect against oxidative stress and mitochondrial
dysfunction.

One of these candidates could abolish cell toxicity induced by
rotenone in DA neurons in vitro. To validate these data in vivo, we
generated mice expressing CAS9 in DA neurons and injected an
adenoviral vector encoding specific guides RNAs directed against
one of our previously identified target gene. In agreement with our
in-vitro data, gene inactivation in vivo could protect dopamine
neurons from parkinsonian phenotype induced by the neurotoxin 6-
hydroxydopamine (6-OHDA). Our study identified new targets that
confer neuroprotection both in vitro and in vivo models of PD. We
are currently testing the neuroprotective potential of these targets
against a-synuclein toxicity. Following this validation, drug screening
will be performed to identify new compounds able to block or reduce
the expression of our identified target genes. Results from this study
could lead to new therapeutic treatments against neurodegeneration
in PD.

P04.05

The AMPK-PGC-1a axis in neuroprotection — implications for
energy deficits in Parkinson’s disease

Kah-Leong Lim*", Liting Hang', Geraldine Goh?

' National University of Singapore, Singapore

2 National Neuroscience Institute, Singapore

Emerging studies implicate energy dysregulation as an underlying
trigger for Parkinson’s disease (PD), suggesting that a better
understanding of the molecular pathways governing energy
homeostasis could help elucidate therapeutic targets for the
disease. Using the Drosophila system, we previously showed that
activation of AMPK, a master regulator of cellular energy
homeostasis, rescues the pathological phenotypes of Drosophila
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models of PD (Ng et al., 2012 J. Neurosci.; 2017 Neurobiol. Aging).
Notwithstanding the above findings, whether they are relevant to the
mammalian context were unclear. Here, we found that phospho-
AMPK (pAMPK), i.e. the activated form of AMPK, and PGC-1a are
disproportionately distributed in the adult mouse brain, being
relatively higher in the ventral midbrain where the substantia nigra
(affected in PD brains) resides - reflecting perhaps the unique
energy demands of midbrain dopaminergic neurons. Importantly,
the physiologically higher levels of midbrain pAMPK and PGC-1a
are significantly and selectively reduced in mice deficient in Parkin-
or PINK1; the loss of function of which in humans causes recessive
Parkinsonism. The deficient midbrain AMPK level in these mutant
mice can be restored following metformin (an AMPK activator)
treatment. This potentially represents a viable strategy to restore
energy dysregulation in PD brains. Finally, to further clarify the role
of AMPK in PD, we ablated the AMPK catalytic subunits in Tyrosine
hydroxylase (TH)-expressing neurons of mice and performed
detailed characterization of these mice. Our preliminary results
showed that TH-specific AMPK-KO mice exhibit motoric deficits that
resemble the features of PD. Moreover, AMPK-deficient
dopaminergic neurons are more susceptible to 6 OHDA-induced
degeneration. Accordingly, one could envisage AMPK activity to be
critical to the survival of PD-related dopaminergic neurons and that
the AMPK-PGC-1a axis may be important for the maintenance of
neuronal energy homeostasis. Consequently, therapeutic
exploitation of this pathway holds promise to mitigate the
pathogenesis of PD.

Supported by NMRC-TCR grant (LKL). Ms. Hang LT is supported by
a graduate scholarship from the National University of Singapore
Graduate School for Integrative Sciences and Engineering

P04.06

Neuroprotective effect of stomatin-like protein 2
overexpression in A53T- a-synuclein Parkinson’s disease mice
model

Marina Lorente-Picén*, Héléne Doucet-Beaupré’, Alessandra
Zanon? Sara Meschini?, Martin Parent®, Irene Pichler?, Martin
Lévesque’®

" CERVO Brain Research Center, Faculty of Medicine, Laval
University, Québec, QC, Canada

2 Institute for Biomedicine, Eurac Research, Affiliated Institute of the
University of Lubeck, Bolzano, Italy

3 CERVO Brain Research Center, Department of Psychiatry and
Neuroscience, Faculty of Medicine, Laval University, Québec, QC,
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One of the main histological hallmarks in Parkinson’s disease (PD)
is the apparition of abnormal protein aggregates, mainly constituted
by a-synuclein (a-syn) known as Lewy bodies. These structures are
involved in toxic processes leading to mitochondrial dysfunction and
increase the vulnerability of dopaminergic neurons to degeneration.
Objective: Stomatin-like protein 2 (SLP-2) is a protein located in the
inner mitochondrial membrane and acts as a membrane scaffold
regulating mitochondrial functions, integrity and bioenergetics. In
this study, we tested the neuroprotective potential of SLP-2 in PD
cells and mice models. Our hypothesis is that SLP-2 overexpression
will protect dopaminergic neurons against a-syn toxicity and
associated locomotion impairment.

Methods: We have assessed mitochondrial morphology and
indicators of mitochondrial function and stress in SH-SY5Y cells
upon overexpression of a-syn. Immunochemistry and fluorescence
quantification were also used to measure SLP-2 and
phosphoSer129-a-syn levels present in dopaminergic neurons of
control and PD human brains. In mice, we used viral-vector based
delivery of adeno-associated viruses containing human mutated
A53T-a-syn, and we simultaneously overexpressed SLP-2 in the

SNc by stereotaxic injections. Motor activity was assessed using the
open field test and cylinder test. Dopaminergic cells survival was
quantified by stereological counting.

Results: Fluorescence intensity measurement in control and PD
human brains revealed that SLP-2 expression is decreased in PD
samples when compared to control. Upon induction of a-syn
expression in vitro, we observed fragmented mitochondrial
networks, accompanied by decreased mitochondrial membrane
potential and ATP synthesis rate as well as elevated levels of
superoxide. Notably, enhancement of SLP-2 expression rescued
mitochondrial defects in these cells indicating that SLP-2 is
able to mitigate a-syn-induced mitochondrial pathology. In vivo,
histological analysis revealed that SLP-2 protects against a-syn
toxicity.

Conclusion: Our preliminary results indicate that SLP-2 expression
is decreased in PD human brains. Our results also indicate that
overexpression of SLP-2 can protect dopaminergic neurons against
a-syn toxicity both in vitro and in vivo. SLP-2 could thus represent a
novel therapeutic target for PD.

P04.07

In silico identification of novel large-scale mtDNA deletion in a
patient with Kearns-Sayer syndrome

Hui-Jun Yang*, Byoung-Soo Park, Ji-Yun Park, Eun-Mi Lee, Sun-
Young Kim, Wook-Joo Kim, Jee-Hyun Kwon

Ulsan University Hospital, Ulsan, South Korea

Kearns-Sayre syndrome (KSS; OMIM # 530000) is a rare
mitochondrial disease characterized by clinical triad of chronic
progressive external ophthalmoplegia (CPEO), retinitis pigmentosa
(RP) and disease onset before 20 years old. Supportive diagnostic
features of KSS include cerebellar ataxia, heart block, deafness and
cerebrospinal fluid protein > 100mg/dL. Classically, the clinical
diagnosis of KSS was confirmed by the laboratory investigation of
mitochondrial DNA (mtDNA) large deletion (1,300 ~ 10,000-bp) in a
clinically or morphologically affected tissue, usually in skeletal
muscle. We report a Korean 35-year-old female patient with overall
clinical (CPEO + RP + onset at 15 years old + heart block) and
neuroimaging features (cerebellar atrophy on brain MRI) compatible
with KSS. Her peripheral blood mtDNA was addressed by targeted
next-generation sequencing (NGS), and sequenced.fasta and.bam
data was computationally analyzed by MitoDel version 3.0 in
silico. MitoDel successfully detected and verified low-level
mtDNA deletion with large scale 5,623-bp deletion (start point:
3,256, end point: 8,879) which involved mitochondrial complex I,
complex IV and ATPase6. Our preliminary case report suggests that
peripheral blood mtDNA sequencing combined with MitoDel will be
helpful for the detection of large mitochondrial deletions in clinical
practice.

Fig. 5. Localization of the novel and commen deletions of the mtDNA detected in a Korean patient with KSS.
(A) Known datasets from MitoBreak (http:/imitobreak portugene.com). (B) mtDNA deletion in our patient
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BASIC SCIENCE: Pathology

P05.01

Validating targets in Parkinson’s disease using the Parkinson’s
UK Brain Bank resource

Djordje Gveric*, Javier Alegre-Abarrategui, Richard Reynolds, Steve
Gentleman

Imperial College London, London, United Kingdom

The development of new therapies for Parkinson’s disease is highly
dependent on a detailed understanding of the molecular
mechanisms leading to damage within the nervous system. Such an
understanding can only truly be gained by studying the human
tissues that are affected by the condition. A major aim of the Brain
Bank is to acquire tissue samples from the entire continuum of PD
pathology and to make those samples and associated data
available to neuroscientists worldwide to facilitate research into PD.
Using guidance from several sources, procedures were developed
for the collection, processing, storage, retrieval and dissemination of
this material. The bank has an extensive collection of brain and
spinal cord samples from 1,400 individuals with or without PD. Our
collection includes snap-frozen, fixed-frozen/cryoprotected and
paraffin-embedded specimens. Sampling and screening procedure
allow for precise anatomical and pathological characterisation of
each tissue sample. Each tissue donation is annotated with detailed
information about the donor, including health and life style
questionnaires, medication and clinical history, and a
comprehensive neuropathological report. Anonymised data,
including images of brains slices and high-resolution images of
individual stained sections representing affected areas, are
available to registered tissue users in a searchable database
accessible through our digital pathology portal. Different preparation
methods can be implemented on request making our samples
suitable for applications ranging from histopathology to genetic
screening and novel 3D tissue visualisation techniques.

The Brain Bank operates an easy and open access policy to
tissue and welcomes applications from academic institutions
and the biotechnology sector. The Bank represents a valuable
source of high quality human tissue samples for successful target
validation in projects exploring Parkinson’s disease and related
neurodegenerative conditions.

P05.02

Cerebral amyloid angiopathy in two autopsy-proven patients
with dementia with Lewy bodies

Takayuki Kosaka*', Yanosuke Kouzaki', Tomoko Amano’,
Shinsuke Nishi’, Takaaki Ito?, Akiyoshi Kakita®

" Department of Neurology, National Hospital Organization,
Kumamoto Medical Center, Kumamoto, Japan

2 Department of Pathology and Experimental Medicine, Graduate
School of Medical Sciences, Kumamoto University, Kumamoto,
Japan

3 Department of Pathology, Brain Research Institute, Niigata
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Backgroud: Dementia with Lewy bodies (DLB) is a pathological
disease entity characterized by Lewy bodies in the neocortices. On
the other hand, cerebral amyloid angiopathy (CAA) is also a
pathological disease entity characterized by deposition of amyloid-
beta protein in the walls of cerebral cortices and leptomeninges.
Purpose: To reveal the occurrence of CAA in DLB.

Method: We retrospectively analyzed clinical records and
pathological findings in two autopsy-proven patients with DLB.

Results: The age, gender, disease duration, and severity of
parkinsonism was 80 years old/85 years old, male/male, 3
years/12 years and mild/mild, respectively. Lewy bodies were
detected in neocortices and brainstem in both of patients.
Neurofibrillary tangles (NFT) and senile plaques (SP) were also
detected equally in both of the patients (NFT: Braak stage 3, SP:
Braak stage C). Whereas distribution and severity of Lewy bodies,
NFT and SP were similar, the severity of CAA was quite different, as
the patient with long disease duration appeared much severe.
Discussion and conclusion: Previous autopsy studies reported
that CAA in DLB patients was more severe than in non-demented
PD patients and age-matched controls. However, the process of
CAA in DLB is not well understood. The present study showed that
deposits of amyloid-beta protein in the walls of cerebral cortices and
leptomeninges might be followed by deposits of Lewy bodies and
senile plaques in patients with DLB.

BASIC SCIENCE: Animal and cellular
models of Parkinson’s disease and
Parkinsonisms

P06.01

Role of indirect pathway D2 receptors in L-DOPA-induced
dyskinesia

Laura Andreoli*, Irene Spera, Johan Jakobsson, Angela Cenci-
Nilsson

Lund University, Lund, Sweden

Background: The two most abundant dopamine receptors in the
striatum are the D1 and D2 subtypes. D1 receptors are expressed in
striatal projection neurons forming the direct pathway, whereas D2
receptors are expressed in neurons forming the indirect pathway
(iISPNs) as well as striatal interneurons. While the role of D1
receptors in L-DOPA-induced dyskinesia (LID) has been addressed
by previous studies, very little is known about the specific role of
dopamine D2 receptors in this complication of dopamine
replacement therapy.

Aims: To investigate the role of indirect pathway D2 receptors
(D2R) in LID using both pharmacological tools and conditional gene
knockout methods in the mouse.

Methods: Mice sustained unilateral injections of 6-OHDA in the
medial forebrain bundle, and were then treated with increasing
doses of either sumanirole or quinpirole (two D2R agonists) to
record dyskinesias and other behaviours. At the end of the chronic
treatment, mice received challenge injections of D2- or D3-specific
receptor antagonists (L741,626 or PG01037, respectively). Next, we
used a virally mediated Cre/loxP system to selectively knockout
D2R in iSPNs in adult mice. Thus, intact and 6-OHDA-lesioned
Drd2loxP/loxP mice received unilateral striatal injections of an
adeno-associated viral vector coding for Cre-recombinase under the
control of the preproenkephalin promoter (‘D2R-iSPN-KO model’).
Four weeks post-surgery, mice were challenged with injections of a
D1R agonist (SKF38393), D2R-agonists, and L-DOPA. Abnormal
involuntary movements (AlMs) were rated during 3 hours after each
drug injection.

Results: In mice with 6-OHDA lesions, both quinpirole and
sumanirole induced severe axial AlMs, while limb and orofacial
AlMs were very mild or absent. Co-treatment with L741,626
significantly improved D2R-agonist induced axial dyskinesia, while
the D3-antagonist PG01037 had no effect. Moreover, quinpirole-
and sumanirole-induced axial dyskinesia were completely abolished
by the virally mediated D2R knockout in iSPNs. In addition, D2R-
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iISPN-KO mice had significantly less dyskinesia than wild-type
controls upon treatment with L-DOPA. In contrast, the severity of
SKF38393-induced dyskinesia did not differ between D2R-iSPN-KO
mice and wild-type animals.

Conclusions: These results show that D2 receptors expressed in
iSPNs play a key role in the emergence dyskinesia upon treatment
of parkinsonian animals with either D2R agonists or L-DOPA.

P06.02

Converging electrophysiological functions and pathological
calcium phenotype over time results in mitochondrial stress:
Describing a pathophysiological timeline and neuronal
vulnerability in PD

Dayne Beccano-Kelly*, Yassine Mousba, Marta Cherubini, Siv
Vingill, Bryan Ng, Matthieu Trigano, Jane Vowles, Sally Cowley,
Richard Wade-Martins

University of Oxford, Oxford, United Kingdom

Understanding the pathophysiological timeline of disease is
paramount to developing cures and preventative measures for PD.
Specifically, identifying when in the disease course the various
phenotypes begin and, how they interact with one another, will allow
the scientific community to ascertain which mechanisms can be
targeted and critically, when. Many useful therapeutics could
currently have their validity missed due to administration at the
wrong time. Thus generation of a timeline from models mimicking
this human disease is of the utmost importance.

With the advent of induced pluripotent stem cell (iPSC) technology,
it is now possible to work from a known genetic ontology (using
autosomal dominant genetic forms of PD as a model for the
mechanisms of late onset PD) and interrogate pathological
phenotypes and stress over time in human neurons. Thus using
iPSC-derived neurons from carriers of disease-associated mutations
in LRRK2 and GBA genes, we have investigated phenotypes at
several time points in order to map the pathophysiological disease
timeline.

We have found that these mutations cause perturbation in calcium
handling within intracellular neuronal stores; specifically in GBA
lines, decreased calcium release from mitochondria. This reduced
calcium would make generation of ATP harder from an early age
(35 DIV). Using transcriptomic and western blot analysis, it was
possible to identify changes in the level of key modulators of this
calcium-signalling pathway (namely phospholipase D- 1; PLD-1 and
calcium independent phospholipase A2; iPLA2) in GBA lines.
Concurrently, we have identified that iPSC neurons develop
increased and sustained mature neuronal excitability and
neurotransmission function by 70 DIV. The evolution and persistent
nature of these functions will provide increased demand for ATP.
We hypothesize that this unbalanced supply and demand will result
in significant mitochondrial stress.

In line with this, we have found progressive alterations in
mitochondrial membrane potential (MMP) over time in GBA lines,
which only becomes significantly different at 70DIV and above. This
change in MMP indicates perturbation of mitochondrial function.
Similar investigations are ongoing in LRRK2 neurons.

These data present that altered mitochondrial calcium handling is a
target for disease modulation specifically at early stages of the
disease process.
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Functional analysis and single cell characterization of human
fetal ventral midbrain in 2D and 3D cultures

Marcella Birtele*, Alessandro Fiorenzano, Jenny Nelander, Daniella
Ottosson Rylander, Yogita Sharma, Malin Parmar

Lund University, Lund, Sweden

Parkinson disease (PD) is characterized by a loss of dopaminergic
neurons in the substantia nigra pars compacta (SNpc). The
selective loss of this cell population makes PD a good candidate for
cell-based therapies. Clinical trials using cells derived from human
fetal ventral midbrain (hVM) have shown that dopamine release
could be restored to normal levels and in some PD patients
produced substantial long-term clinical improvement. The ethical
issues related to the use of human fetal material as well as the low
number of hVM tissue available have limited the spread of this
approach and have lead researchers to find new sources of cells
such as human embryonic stem cells (hESCs) and pluripotent stem
cells (IPCs).

This study was designed to provide a detailed molecular and
functional of the fetal VM tissue in order to give a deeper
understanding of its composition and characteristics. The
characterization is based on the comparison of standard culture
conditions (2D) versus organoids of hVM (3D). We used unbiased
single cell RNA sequencing to transcriptionally compare fetal VM
tissue in 2D and 3D conditions together with a functional analysis
performed using whole cell patch clamp technique. Our analysis
determined the molecular and functional properties of the tissue that
originates dopaminergic neurons and also confirmed important
differences between the culture conditions as well as it. The data
can be used for quality assessment of new cell sources and provide
new molecular targets for improved subtype specificity during stem
cell differentiation.

P06.04

C-terminal domain of LRRK2 with the G2019S mutation can
enhance a-synuclein toxicity in dopaminergic neurons in vivo
Emmanuel Brouillet*, Noémie Cresto, Francesco Gubinelli, Pauline
Roost, Camille Gardier, Marie-Claude Gaillard, Charléne Josephine,
Myléne Gaudin, Pauline Gipchtein, Philippe Hantraye, Alexis Pierre
Bemelmans, Géraldine Liot, Nadja Van Camp

CEA, DRF, Institut Frangois Jacob, Molecular Imaging Research
Center (MIRCen), CNRS, CEA, Paris-Sud Univ., Univ. Paris-Saclay,
Neurodegenerative Diseases Laboratory (UMR9199), Fontenay-
aux-Roses, France

a-synuclein (a-syn) and LRRK2 play crucial roles in Parkinson’s
disease (PD). Recent data suggest the existence of interplay
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between these two proteins. However, the mechanisms underlying
this functional crosstalk between a-syn and LRRK2 are unknown.
We hypothesized that the level of kinase activity of LRRK2 may
modulate a-syn toxicity. To address this, we overexpressed in the
rat substantia nigra pars compacta (SNc), the mutated (A53T) form
a-syn (a-synA53T) with the C-terminal part of LRRK2 (ALRRK2)
with or without the G2019S pathogenic mutation. This was achieved
using adeno-associated virus (AAV). Experiments were also carried
out with AAV coding for the dead kinase double mutant form of
LRRK2 (G2019S/A1994E). Different time points post-infection (p.i.)
were studied (<25 weeks p.i.) at which AAV-ALRRK2G2019S alone
was not toxic (nor AAV-ALRRK2G2019S mixed with AAV-GFP). We
also examined the effects of the ALRRK2 forms for two different
levels of a-synA53T.

Our results were obtained in two different types of experiments.
First, AAVs-a-synA53T was injected at relatively low titers (2 1010).
This led to a ~35% loss of Tyrosine Hydroxylase positive neurons at
15 weeks p.i.. In this case, injection of a mixture of AAV-
ALRRK2G2019S and AAV-a-synA53T produced significantly more
degeneration than AAV-a-synA53T alone or AAV-a-synA53T mixed
with AAV-GFP. In a second set of experiments, AAV-a-synA53T
was injected at higher titers (i.e. 5 1010 vg/site) and toxicity was
assessed at 8 weeks p.i.. In this case, histological evaluation
showed a significant loss of SNc DA neurons and we also found
reduced dopaminergic terminals in the striatum as assessed in vivo
by PET with the [18F]-LBT9994 (LBT), a radioligand for dopamine
transporter (DAT). The neurotoxicity of AAV-a-synA53T was
changed by neither AAV-ALRRK2WT nor AAV-ALRRK2G2019S,
whereas AAV-ALRRK2G2019S/A1994E tended to be
neuroprotective.

These results suggest that, when neurodegeneration of DA neurons
results from relatively low levels of a-synA53T, increased levels of
the active C-terminal domain of LRRK2G2019S can be sufficient to
facilitate a-synA53T toxicity.

P06.05

Parkinson’s disease-linked D620N VPS35 knockin mice
manifest tau neuropathology and dopaminergic
neurodegeneration

Xi Chen*', Jennifer Kordich, Erin Williams', Nathan Levine,
Allyson Cole-Strauss?, Jiyan Ma', Jack Lipton? Darren Moore’
"Van Andel Research Institute, Grand Rapids, Michigan, USA
2 Michigan State University, Grand Rapids, Michigan, USA

Mutations in the vacuolar protein sorting 35 ortholog (VPS35,
PARK17) gene represent a new cause of late-onset, autosomal
dominant familial Parkinson’s disease (PD). A single missense
mutation, D620N, is considered pathogenic based upon its
segregation with disease in multiple families with PD. At present, the
mechanism(s) by which familial VPS35 mutations precipitate
neurodegeneration in PD are poorly understood and whether mutant
VPS35 interacts with other PD-linked gene products in rodent
models is not known. Here, we employ a new germline D620N
VPS35 knockin (KI) mouse model of PD to formally establish the
age-related pathogenic effects of the D620N mutation at
physiological expression levels. Our data demonstrate that a
heterozygous or homozygous D620N mutation is sufficient to
reproduce key neuropathological hallmarks of PD as indicated by
the progressive degeneration of nigrostriatal pathway dopaminergic
neurons and widespread axonal pathology. Unexpectedly,
endogenous D620N VPS35 expression induces robust tau-positive
somatodendritic pathology throughout the brain as indicated by
abnormal hyperphosphorylated and conformation-specific tau, which
may represent an important and early feature of mutant VPS35-
induced neurodegeneration in PD. In contrast, we find no evidence
for a-synuclein-positive neuropathology in aged VPS35 Kl mice, a

hallmark of Lewy body pathology in PD. D620N VPS35 expression
also fails to modify the lethal neurodegenerative phenotype of
human A53T-a-synuclein transgenic mice. Finally, by crossing
VPS35 Kl and knockout mice, our data demonstrate that a single
D620N VPS35 allele is sufficient for survival and maintenance of
dopaminergic neurons, indicating that the D620N VPS35 protein is
fully functional in vivo, suggesting that this dominant PD-linked
mutation most likely exerts its pathogenic actions via a gain-of-
function mechanism. Our novel findings demonstrate for the first
time that a common PD-linked mutation in VPS35 can induce key
neuropathological hallmarks of PD in mice with a novel role for the
microtubule-associated protein tau, a major genetic risk factor for
sporadic PD. Our data firmly establishes an important role for
VPS35 and retromer-dependent protein sorting in the pathogenesis
of PD and raise the tantalizing possibility of a pathogenic interplay
between mutant VPS35 and tau for inducing neurodegeneration in
PD.

P06.06

Targeting iron for the development of treatments for multiple
system atrophy

Jay Shukla, Erin McAllum, Gawain McColl, David Finkelstein*
Florey, University of Melbourne, Melbourne, Victoria, Australia

Multiple System Atrophy is an atypical parkinsonian disorder
characterized by widespread neuronal loss, predominantly in
nigrostriatal, olivopontocerebellar and central autonomic regions.
The presence of protein aggregates primarily composed of
misfolded a-synuclein in oligodendrocytes is the pathological
hallmark of MSA, classifying it as a synucleinopathy. However, the
etiology of MSA remains poorly understood and due to lack of
identification of potential targets for drug therapy, no treatment is
available for MSA patients.

There is a compelling evidence suggesting that iron plays an
important role in neurodegenerative synucleinopathies like
Parkinson’s disease. Our hypothesis is that by removing the iron
using chelators (e.g. Deferiprone), this could slow down the disease
progression. In human MSA, there is evidence of increased iron in
affected brain regions.

In the present work, we used a transgenic mouse model of MSA
and found age-dependent increase in iron content in substantia
nigra (SN) and striatum which preceded the onset of motor
symptoms. Next, we tested whether deferiprone, a clinically
approved iron chelator, can alleviate neuronal pathology and motor
impairment in MSA mice. Aged MSA mice were treated with
deferiprone. Compared to vehicle treated mice, deferiprone
treatment rescued the motor performance, prevented loss of SN
neurons and reduced the number of a-synuclein aggregates in SN
(glial cell inclusions). Overall, the results from this proof of concept
pre-clinical trial provide evidence that targeting iron in MSA could be
a viable therapeutic option.

P06.07

DNAJC13 in Parkinson’s disease; characterization of the
p.N855S knock-in mouse model

Jesse Fox* Jordan Follett, Emil Gustavsson, Matthew Farrer
University of British Columbia, Vancouver, British Columbia,
Canada

Background: Parkinson’s disease (PD) is a common
neurodegenerative disorder for which genetic studies have
discovered multiple causative genetic mutations to highlight
convergent cellular pathways. In 2014 DNAJC13 p.N855S was
linked to autosomal dominant late-onset PD in Canadian Mennonite
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families. In 2016 that assignment was challenged by the publication
of TMEM230 p.R141L in the largest pedigree. Here we provide a
reanalysis of the human genetic data and illustrate the functional
consequences in vivo of DNAJC13 p.N855S in a novel knock-in
mouse model.

Material and Methods: Sanger sequencing and segregation
analysis of the TMEM230 ¢.422G>T (p.Arg141Leu) and DNAJC13
c.2564A>G (p.Asn855Ser) mutations in the original Canadian
Mennonite family. Generation of the DNAJC13 p.N855S substitution
in a knock-in (KI) mouse was achieved using Cre-loxP
recombination.  Biochemical, physiological and behavioral
differences were examined in Kl vs wild-type (WT) mice, with
emphasis on synaptic vesicle trafficking, and intermembrane
transporter activity in the striatum.

Results: Disease segregation shows comparable evidence for
TMEM230 and DNAJC13 linkage, depending on the affected
phenotypes specified. In contrast to TMEM230, the lifetime
penetrance for DNAJC13 p.N855S is greater (73% vs. 53%), the
protein is highly conserved (within and across species), and
substitutions are rare. In primary cultures, DNAJC13 p.N855S KI
neurons show excessive endosomal tubulation, using a GFP-SNX1
reporter, consistent with loss-of-function studies. Heterozygous
DNAJC13 p.N855S Kl mice have significant behavioral phenotypes
(including open field locomotion, grip strength and
balance/coordination) at different ages compared to WT littermates.
We observed differences in expression of synaptic vesicular
proteins and membrane transporters (a-synuclein, VAMP2, VGIuT1
and DAT) by immunofluorescence confocal imaging and/or protein
biochemistry analysis. Levels of endogenous neurotransmitters and
presence of pathology markers ((p-)a-synuclein, (p-)Tau, P62, Iba-
1, APP, GFAP) were analyzed by HPLC and immunolabeling,
respectively. Preliminary electrophysiological analysis remains
unchanged compared to WT littermates.

Conclusions: Overall, the genetic and functional evidence for the
pathogenicity of DNAJC13 p.N855S in PD is compelling. DNAJC13
is one of five DNAJC co-chaperones implicated in Parkinsonism, all
of which are expressed in the brain, and directly competes with
VPS35 in endosomal cargo sorting/recycling. Further study of the
complexes formed by these components is needed and appears
central to the molecular pathogenesis of PD.

P06.08

Of mice and men, investigating the role of RAB39B in
Parkinson’s disease

Yujing Gao*', Gabrielle Wilson’, Sarah Stephenson’, Paul
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McLean? David Finkelstein® Paul Lockhart!
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Loss of function mutations in Ras Analog in Brain 39B (RAB39B)
cause X-linked recessive early onset Parkinson's disease (PD),
characterised by extensive a-synuclein (aSN) pathology and
dopaminergic neuron loss in the substantia nigra. RAB39B encodes
a GTPase belonging to the RAB protein family, which regulate
intracellular  trafficking. Currently, the normal physiological
function(s) of RAB39B are largely unknown, as is its role in the
pathological mechanism underlying PD.

To investigate the function of RAB39B, we determined the
distribution of RAB39B in mouse brain tissue, and assessed the
behaviour of mice with knockout of Rab39b generated via
CRISPR/Cas9 genome editing. By in-situ hybridisation and
immunohistochemistry, we found RAB39B to be localised
throughout the mouse cortex and hippocampus, and specifically in
the substantia nigra pars compacta. Mice with Rab39b knockout
demonstrated significant behavioural phenotypes that recapitulate
aspects of human PD. In the tail suspension test, we observed
sustained hindlimb clasping suggestive of nigrostriatal disturbance
in Rab39b knockout mice compared to wildtype littermates. We
observed a range of motor phenotypes, including increased slipping
on balance beam, and reduced latency to fall on accelerating
rotarod. Further, quantitative gait analysis demonstrated reduced
diagonal phase dispersion and increased swing time, indicative of
gait instability. To investigate the role of RAB39B in genetic and
idiopathic PD, we performed neuropathological studies of an
individual with RAB39B-mediated PD, and assessed steady-state
RAB39B in the brain of individuals with idiopathic PD. The
pathogenic RAB39B T168K loss of function variant was associated
with the hallmark pathological features of PD, and additional Lewy
pathology in the thalamus and hippocampus. In idiopathic PD
cases, we found significant reductions in steady-state RAB39B in
the prefrontal cortex and substantia nigra compared to healthy
controls.

In conclusion, our findings in mouse and human extended current
understanding of the neuropathological mechanisms underlying
RAB39B-mediated PD, and suggested a potential role for
the protein in idiopathic PD. To further delineate the role of
RAB39B in genetic and idiopathic PD, current studies are focused
on performing biochemical and proteomic analyses of mouse
models, and characterising stem cell models with knockout of
RAB39B.

P06.09

Optimization of evans blue quantification as a blood-brain
barrier integrity tracer during Parkinson’s disease and I-dopa
induced dyskinesia

Fernanda Grecco Grano*, Elaine Del-Bel

Department of Morphology, Physiology and Pathology, Dentistry
School, University of Sdo Paulo, Ribeirdo Preto, SP, Brazil

The loss of dopaminergic neurons in Parkinson’s disease (PD) is
accompanied by neuroinflammation, whose cause and origin have
not yet been elucidated. In this context, a blood-brain barrier (BBB)
breakdown could be contributing to perpetuate and amplify the
progression of this disease. Evans blue (EB) dye is a commonly
used tracer for the quantification of BBB disruption in neurological
disorders. Although this method is one of the most used, there are
several protocols of analysis in the literature which the most of
authors have removed blood by perfusion prior to removing brain
samples. However, the possibility of perfusion washing the dye out
of brain tissue has not been considered. In this study, we compared
the amounts of accumulated stain in brain tissue following
intravenous injection in the jugular vein of a 2.5% solution of EB
(4 ml/kg of body weight) at 45 min of circulation time in C57/BL6
mice with parkinsonism (unilaterally 6-OHDA-lesioned mice) and
levodopa-induced dyskinesia (LID) (L-DOPA, 25mg/kg ip.;
benserazide hydrazide hydrochloride, 10mg/kg i.p.). Intravenous
injection of EB in sham-operated mice was also done. Afterwards,
the mice were transcardially perfused with Krebs-Ringer solution or
the brain tissue was directly removed without perfusion. Right and
left striatum and substantia nigra were put in formamide during 48h
for dye extraction at room temperature. EB stain was measured by
spectrophotometer (620 nm) and quantified according to a standard
curve. All values obtained were corrected by background
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subtraction of naive mice. Dye was not detected in brain structures
after perfusion. On the other hand, EB concentration has been
detected in all brain areas from not perfused mice, except in sham
animals. In the lesioned striatum, mice with LID presented a higher
level of dye (5.1+1.9 ng EB/mg of tissue) than parkinsonian animals
(2.7£1.9 ng EB/mg of tissue; p<0.05). Collectively, these results
show that perfusion is not indicated to evaluate BBB integrity
associated to EB assay. Moreover, these data provide strong
evidence of BBB breakdown in PD and LID, which would enable the
entrance of inflammatory substances within the brain, exacerbating
neuroinflammation.

Acknowledgements: The S&o Paulo Research Foundation
(FAPESP, grant numbers 2018/00461-1 and 2014/25029-4); CNPq
(402370/2016-3 and 301639/2015-9).
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Auxilin protects against a-synuclein aggregation, cell death
and impairment of endocytosis

Galina Limorenko', Francesco Aprile?, Trisha Lahiri®, Roxanne
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Background: A hallmark of Parkinson’s disease (PD) is the
formation of lewy bodies (LB’s) in neurons. LB’s are cytoplasmic
protein rich aggregates, in which a-synuclein (a-syn) is the most
abundant protein. Recently, recessive mutations were discovered in
the auxilin (DNAJCB) encoding gene, that were linked to a juvenile
form of PD. Auxilin is a DNAJ co-chaperone of the HSP70
chaperones, which are important for protein folding and
homeostasis in the cell.

Materials and Methods: To address our questions, we have used
HEK293 and N2a cell culture, KO of auxilin by Crispr/CAS9 method,
produced recombinant proteins and performed o-syn based
thioflavin T assays of a-syn aggregation. Endocytosis has been
measured using fluorescently labeled transferrin and cell death
using tryphan blue.

Results: We observed that auxilin KO cells, which overexpressed
a-syn-Dsred, contained more a-syn aggregates than did the
parental control cells. Moreover, we observed an increased cell
death in KO cells that overexpressed a-syn-Dsred.The increased
cell death in a-syn-Dsred Auxillin KO cells could be prevented by re-
introducing Auxilin into these cells. With use of recombinant
proteins, we found that auxilin inhibits a-syn aggregation as well in
vitro. As both a-syn and auxilin, are important for endocytosis and
exocytosis in neurons, we explored how these dynamics were
affected in HEK293T cells. We observed that endocytosis was
impaired in cells that had KO of auxilin and overexpressed a-syn-
Dsred, but not in parental control cells.

Discussion: Our results suggest, that increased aggregation of a-
syn-Dsred can impair endocytosis in the absence of auxilin which
ultimately affects cell survival.

Conclusions: These results links a cellular role of auxilin in
preventing vulnerability to a-syn aggregates, and this provides a
possible explanation for how recessive mutations in the auxillin
gene could be linked to PD.

P06.11

Therapeutic benefits on motor functions and neuroprotective
effect of repetitive transcranial magnetic stimulation on
parkinsonian rats
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Non-invasive brain stimulation technique such as repetitive
magnetic stimulation (rTMS), has been increasingly developed for
the purpose of neuromodulation which is considered having
therapeutic potentials in Parkinson’s disease (PD). However, the
therapeutic value of such approach for PD is still uncertain. The
severity of dopamine depletion could be critically involved in the
expression of motor plasticity induced by rTMS and might further
interfere with the improvement of motor performance. Accordingly,
for elucidating the possible therapeutic effects, we conducted to
have the early intervention of rTMS before the onset of symptoms
and the late rTMS treatment in the chronic stage of PD when the PD
phenotype has been fully expressed. A hemiparkinsonian rat model,
generated by unilateral injection of neurotoxin 6-hydroxydopamine
(6-OHDA) to induce nigrostriatal dopamine depletion, was applied to
identify the therapeutic potential of rTMS in neuroprotective effects
and motor behaviors. The detailed functional behavior tests
including gait, akinesia, rotational behaviors as well as histology
were evaluated up to 4-8 weeks after daily administration of rTMS-
intermittent theta burst stimulation (iTBS) mode over the motor
cortex at the early and late stages of PD rats.

Under rTMS intervention over the course in the early stage of PD
rats, we found that the 4 weeks early rTMS intervention significantly
alleviates 6-OHDA induced motor deficits in gait, akinesia, and
rotational behavior. Immunohistochemically, tyrosine hydroxylase
(TH)-positive neurons and fibers were significantly preserved in the
early intervention group. Compared with early rTMS intervention,
applying 4 weeks rTMS at the late stage of PD rats also improved
locomotor function but failed to reduce the rotational behavior,
indicating that rTMS would not block striatal dopamine depletion.
Taken together, these results suggest that early rTMS-iTBS protocol
exerts neuroprotection and reduces the progression of motor
symptoms in early-stage PD rats. Also, our data further highlight the
potential therapeutic effects of rTMS and confirm the existence of a
long-term effect of consecutive daily applications of rTMS. These
findings may have translational relevance for the further potential
application of human PD subjects.
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GBA-associated Parkinson’s disease mice model
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Background: Parkinson’s disease (PD) is characterized by
dopaminergic cell loss and the accumulation of pathological a
synuclein (o-syn), but its precise pathomechanism remains unclear.
An animal model is essential not only to explore the pathogenesis of
PD but to search for the biomarker and validate the candidate drugs
for PD. In this study, we generated a novel animal model of GBA-
associated PD.

Material and Methods: We previously generated a-syn bacterial
artificial chromosome (BAC) transgenic mice with the entire human
a-syn gene and its gene expression regulatory regions, expressing
2.7-fold amount of a-syn with similar expression pattern to
endogenous a-syn. They manifested decreased anxiety-like
behaviors which may reflect non-motor symptoms, but did not show
dopaminergic neuronal loss. Recent genetic study showed that PD
patients have higher prevalence of heterozygous GBA mutation,
and reduced activity of GBA is presumed to accelerate
accumulation of a-syn, although underlying precise mechanisms
remain unclear. Here, we crossed wild-type a-syn BAC tg mice with
GBA heterozygous knockout mice to make double-mutant mice as a
model for GBA-associated PD.

Results: These mice showed more pathogenic a-syn species such
as phosphorylated a-syn and showed mild dopaminergic neuronal
cell loss. Focusing on the in-vivo mechanisms of GBA insufficiency
accelerating PD pathology, we performed lipid analysis and found
that the level of glucosylsphingosine was significantly increased
without any noticeable accumulation of glucosylceramide, which is a
direct substrate of GBA, only in double-mutant mice.

Conclusion: We created a novel prodromal mice model to study
the disease pathogenesis and develop novel therapeutics for PD,
and also revealed the role of heterozygous gba deficiency
contributing to PD through an abnormal lipid metabolism under the
condition of an altered asyn expression in vivo.
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Characterization of Rab phosphorylation by LRRK kinases
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Leucine-rich repeat kinase 2 (LRRK2) is one of the responsible
genes for familial Parkinson’s disease (PD). So far eight missense
mutations in the LRRK2 gene (N1437H, R1441C/G/H/S, Y1699C,
G2019S, 12020T) were found to be pathogenic. It has been shown

that LRRK2 physiologically phosphorylates small GTPase Rab
proteins. It has been shown that the pathogenic mutations in LRRK2
increase the Rab phosphorylation in vivo although its involvement in
the pathogenesis of PD remains unclear. In this study, we first set
out to systematically identify substrate Rab proteins of LRRK2 as
well as LRRK1, a mammalian ortholog of LRRK2. For this purpose,
we utilized Phos-tag SDS-PAGE by which we can detect protein
phosphorylation by a band shift on immunoblots. LRRK1 or2 and
one of 62 human Rab proteins with an HA-tag at the amino-terminus
were overexpressed in HEK293A cells, and the phosphorylation of
the Rab protein was examined by Phos-tag SDS-PAGE followed by
immunoblotting with an HA-antibody. Overexpression with LRRK2
caused a band shift of Rab3A/B, Rab8A/B, Rab10, Rab12, Rab29,
Rab35 on Phos-tag SDS-PAGE, which were consistent with
previous reports. Overexpression with LRRK1 also caused a band
shift of several Rab proteins including Rab7A. These results
suggested that the LRRK family kinases physiologically
phosphorylate distinct sets of Rab proteins. We also investigated
the effect of Rab10 phosphorylation by LRRK2 on its subcellular
localization. When U2-OS cells were transfected with LRRK2,
endogenous Rab10 showed a perinuclear punctate staining in a
manner dependent on the LRRK2 kinase activity. CRISPR/Cas9
knockout of Rab10 in U2-OS cells abolished the staining. Taken
together, these results suggested that phosphorylation of Rab
proteins by the LRRK kinases alter their subcellular localization,
presumably by changing the affinity to their interacting partners.

P06.14

1-methylxanthine circling behavior without apomorphine in rats
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A2A adenosine receptors antagonist are potential drugs to help
Parkinsonian patients, in many cases, these molecules have a
xanthinic core; this structure has a crucial role in their affinity for this
receptors.

In previous studies, 1-methylxanthine has shown an affinity for A2A
adenosine receptors and antagonism for these receptors, such it
could have an antiparkinsonian effect.

Circling behavior, is a worldwide used animal model of Parkinson
Disease, based in 6-OHDA unilateral lesion in rats, in this study, we
had two groups Control (NaCl 0.9%+NaHCO3 0.08% |.P. n=3) and
1-methylxanthine group (7.5 mg/Kg |.P. n=6), this procedure was
realized without apomorphine I.P.

Results have shown a discrete difference between two groups, with
a clear tendency to increase in the 1-methylxanthine respect control
group; however, it was no significant (p=1.59).

It is possible that the observed tendency, could be significant in
other dosages, but more experiments are needed to precise it.

Circling behavoir without apomorphine

Contralateral turns in 30 minutes
9
—

Control 1-Methylxanthine

d more contralateral turns than
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Parkinson’s disease-on-a-chip: Reconstructing the nigrostriatal
pathway in vitro

Janko Kajtez*, Sebastian Buchman, Shashank Vasudevan, Arto
Heiskanen, Jenny Emnéus

Technical University of Denmark, DTU Bioengineering, Kongens
Lyngby, Denmark

Human population is getting increasingly older. Hence, age-related
neurodegenerative diseases like Parkinson’s disease (PD) are
imposing an escalating threat as a medical, economical, and
emotional burden. For decades, PD has been studied in animal
models and simple cellular models. While in many aspects these
models are irreplaceable, they are inherently limited in others. Low
success of clinical trials for new drugs and therapies has recently
turned attention to poor translation of animal experiments to human
outcomes. On the other hand, simple cell cultures lack in vivo tissue
complexity. Therefore, a need for a more advanced human in vitro
models has emerged. Here we report a reconstruction of the
nigrostriatal pathway on-a-chip to model PD as the hallmark of PD
pathology is the loss of nigrostriatal dopaminergic neurons. The
model consists of two neuronal populations (one representing
substantia nigra and the other striatum) that are spatially separated
but connected via microchannels that allow directional axonal
growth while preventing cell migration. Dopaminergic neurons
generated from human ventral mesencephalic neural stem cells
extend axons towards and connect to the opposite population of
neurons generated from forebrain neural stem cells representing
striatum. Our model introduces anatomical complexity of the in vivo
nigrostriatal pathway and provides a tool to study the mechanisms
of neurodegeneration and treatments of PD. Further introduction of
optogenetic neuronal activation, PD specific mutations in the
dopaminergic neurons, and electrodes for the measurement of
neuronal activity and dopamine release will further increase the
capabilities of our model to investigate the mechanisms underlying
PD.
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Dopaminergic neurons generated from human neural stem cells extend axons
to the opposite neuronal population through axonal guidance microchannels.
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Administration of exogenous a-synuclein pre-formed fibrils to
primary oligodendrocyte precursor cells

Hisanori Kinoshita*, Takakuni Maki, Seiji Kaji, Ryosuke Takahashi
Kyoto University, Kyoto, Japan

Multiple system atrophy (MSA) is an adult-onset progressive
neurodegenerative disease that is hallmarked at the cellular level by
the presence of a-synuclein (a-syn) inclusions. Although a-syn
inclusions are prominently observed as glial cytoplasmic inclusions
in oligodendrocytes, the origin of a-syn inclusions is still elusive. We
try to visualize the uptake of exogenously applied a-syn pre-formed
fibrils (PFFs) in primary oligodendrocyte precursor cells (OPCs) in
the presence of other glial cells. Recombinant human full length a-
syn with a C-terminal Myc-tag (a-syn-Myc) were expressed in
BL21(DE3) RIL cells and purified. Fibrillation was conducted by
constant agitation at 1,000 rpm for 7 days. Mixed glial cell culture
was obtained from cerebral cortices of 1-2 day old Sprague Dawley
rats. a-Syn PFFs were added to mixed glial cell culture at 4-5 days.
OPCs were collected 8-9 days after the addition of a-syn PFFs.
Double immunostaining for Myc and platelet-derived growth factor a
receptor, which is a marker of OPCs, did not clearly show the
internalization of exogenous a-syn PFFs in OPCs. When applied in
the presence of other glial cells, exogenous a-syn PFFs was not
clearly detected in primary OPCs by immunostaining. Further
investigation, especially concerning the application protocol of a-syn
PFFs, may be warranted to reproduce the internalization of a-syn in
oligodendroglial cells, the leading pathology of MSA.

P06.17

Production of transplantable CORIN-positive midbrain
dopaminergic precursors from human pluripotent stem cells is
highly sensitive to small changes in WNT signalling

Tilo Kunath*', Nicola Drummond’, Maurice Canham’, Yixi Chen’,
Craig Leighton’, Sabrina Das’, Sergiy Sylantyev’, Ngoc-Nga Vinh?,
David Harrison? Mariah Lelos?

" University of Edinburgh, Edinburgh, United Kingdom

2 University of Cardiff, Cardiff, United Kingdom

Parkinson’s disease (PD) is a progressive neurodegenerative
disorder that is characterized by the selective loss of midbrain
dopaminergic (mDA) neurons. An emerging regenerative therapy for
PD involves the restoration of the dopaminergic network by
transplantation of new, immature mDA neurons into the striatum.
Human embryonic stem cells (hESCs) and induced pluripotent stem
cells (iPSCs) are proven to be the most reliable and effective cell
source to produce transplantable mDA cells. However, protocols to
differentiate mDA cells from hESCs/iPSCs are complicated and
highly sensitive to small changes in conditions. Here we have
uncovered and fine-tuned critical parameters in the mDA
differentiation protocol for different clinical-grade hESC lines.
Amongst the most sensitive variable is the concentration of
CHIR99021, the GSK3pB inhibitor used to activate the WNT
pathway. Changing the concentration of CHIR99021 by less than
10% significantly affects differentiation outcome as measured by
flow cytometry for the floor plate marker, CORIN. We demonstrate
that endogenous WNT signaling is activate during the differentiation
process through the use of the Porcupine inhibitor, IWP-2, and that
expression of endogenous WNT ligands are increasing over time.
Therefore, we propose that the total WNT signaling in any given cell
will be highly dynamic and will be the summation of endogenous
and exogenous factors that stabilize B-catenin. We demonstrate that
fine-tuning of the WNT signal can produce hESC-derived mDA
precursors that are >95% CORIN-positive. Transplantation of these
cells into a 6-hydroxydopamine-lesioned rat model of PD resulted in
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long-term engraftment and the production of slim, but highly
innervating grafts that fully rescue amphetamine-induced rotational
dopaminergic phenotypes (figure). This work illustrates that fine-
tuning of mDA differentiation protocols especially with respect to
WNT signaling, can produce uniform and defined cell populations
for transplantation.

RC17-derived mDA cells transplanted in 6-OHDA lesion rat model
20 weeks post-transplantation
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Novel rat model of Parkinson’s: CRISPR-mediated introduction
of a G51D mutation into the endogenous rat SNCA gene
displaces a-synuclein from the synapse

Tilo Kunath*', Stephen West', Karamijit Singh Dolt’, Owen
Harrison’, Yayoi Kunihiro? Tomoji Mashimo?

" University of Edinburgh, Edinburgh, United Kingdom

2 University of Osaka, Osaka, Japan

The G51D a-synuclein (aSyn) autosomal dominant mutation is
associated with very early onset of Parkinson’s (from early 20s) and
extremely rapid progression — average of 5-7 years from diagnosis
to death. This mutation causes symptoms and pathologies of
Parkinson’s, dementia with Lewy bodies, and multiple system
atrophy combined. We have generated a G51D aSyn rat model
using CRISPR/Cas9 technology to mimic this recently described
Parkinson’s familial mutation. We introduced a 2-bp change in the
glycine-51 codon of the endogenous SNCA gene (encoding aSyn)
to now encode for aspartic acid-51. This created a new BspHI
restriction site making it straight-forward to genotype rats with this
mutation. The most striking phenotype was observed when the
subcellular localisation of aSyn was investigated in homozygous
G51D/G51D rats. In mutant rats, aSyn protein do not co-localise
with the synaptic marker, synaptophysin (figure), while co-
localisation of synapsin and synaptophysin, two synaptic markers,
was normal. This strongly indicated that aSyn was mislocalised
away from the synapse in G51D/G51D rats, a potential early
molecular change in Parkinson’s. Unbiased quantitative mass
spectrometry also indicated misregulation of synaptic proteins in
G51D/G51D rat striatum. In summary, we have generated a novel
rat model with a single amino acid change that mimics some of the
early phenotypes of Parkinson’s.

Cortex

Cortex

4t GS1D/GS1D

P06.19

An iPSC derived model of early onset sporadic Parkinson’s
disease shows disease relevant phenotypes that are reversed
by specific phorbal esters

Alexander Laperle*', Samuel Sances’, Nur Yucer', Victoria
Dardov’, Veronica Garcia’, Richie Ho', Aaron Fulton’, Kristina
Roxas’, Pablo Avalos’, Zhan Shu? Ramachandran Mural®, Nigel T.
Maidment?, Jennifer E. Van Eyk*, Michele Tagliati®, Clive N.
Svendsen’

' Cedars-Sinai Board of Governors Regenerative Medicine Institute,
Los Angeles, CA, USA

2 Department of Psychiatry and Biobehavioral Sciences University
of California, Los Angeles, CA, USA

3 Department of Biomedical Sciences, Cedars-Sinai Medical Center,
Los Angeles, CA, USA

4 Department of Biomedical Sciences, Cedars-Sinai Medical Center
and Department of Medicine, Cedars-Sinai Medical Center, Los
Angeles, CA, USA

5 Department of Neurology, Cedars-Sinai Medical Center, Los
Angeles, CA, USA

Parkinson’s disease (PD), one of the most prevalent and debilitating
neurodegenerative conditions present in our population, is
classically characterized by the progressive loss of dopamine (DA)
neurons in the substantia nigra as well as the presence of
cytoplasmic inclusions known as Lewy bodies and Lewy neurites
within specific brain regions. These inclusions contain large
amounts of the protein a-synuclein, which is also associated with a
rare form of genetic PD caused by triplication of the SNCA gene.
Previous iPSC-based models derived from patients with monogenic
mutations in PD genes have shown accumulation of a-synuclein in
differentiated DA neurons however, these monogenic mutations
account for only a small minority of PD cases. Here, we have
utilized multiple iPSC lines derived from sporadic PD patients with
very early onset of disease symptoms (early onset sporadic PD:
EOSPD). These iPSC lines provide an opportunity to better
understand sporadic PD and to investigate the hypothesis that early
onset sporadic patients carry unidentified genetic risk factors that
cause a more aggressive form of the disease. DA neurons
differentiated from these EOSPD iPSCs produce and release
dopamine and, critically, exhibit multiple pathologies classically
associated with PD including the accumulation of a-synuclein
protein (Figure 1a-c). Further proteomic and transcriptomic analysis
of these EOSPD DA neurons reveals a full signature PD-in-a-dish
model, including dysregulation of pathways associated with
mitophagy, synaptic transmission, and Iysosomal protein
degradation. This is the first iPSC-based model to have
demonstrated classical PD phenotypes in a sporadic PD
background. The fact that patient iPSC lines acquire these
phenotypes demonstrates a clear genetic contribution to EOSPD.
Finally, screening with these sporadic PD lines has identified a
novel drug that rescues a-synuclein accumulation (Figure 1 d,e),
increases TH expression (Figure 1 f,g), and implicates a new
signaling pathway in sporadic Parkinson’s disease.
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Figure 1:a-synuclein accumulation and drug treatment effects in EOSPD mDA cultures. (a) Western blot of
d30 mDA cultures for a-synuclein production and B-actin as a housekeeping control. (b) Relative intensi-
ties from multiple western blots, with each point representing a band intensity from a separate differenti-
ation, intensities are relative to average of control lines. (c) a-synuclein ELISA, each point represents an
average of 3 wells from a separate differentiation, 3 independent differentiations are represented. Colors
on graphs indicate different iPSC lines. *denotes significance from control p<0.0001 via t-test with Welch's
correction (b,c). (d) Western blot of d30 mDA cultures treated with small molecule drug (PEP005) from
multiple EOSPD and control lines. (e) Quantification of a-synuclein band intensities with and without
PEP0OS5 relative to untreated cells of the same line. * indicates significance relative to untreated cells
p<.005 paired t-test (e). (f) Immunocytochemistry showing TH and a-synuclein in 200iPD d30 mDA
cultures with and without PEP00S5 treatment. (g) Flow cytometry analysis of d30 mDA cultures treated
with PEP0OS5 for 72 hrs, median TH intensity of positive cells relative to untreated mDA cultures of the
same line, * indicates significance from untreated (p<0.05) via t-test with Welch's correction. Error bars
represent standard deviation (SD).
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Age — and a-synuclein dependent degeneration of dopamine
and noradrenaline neurons in the annual killifish
Nothobranchius furzeri

Hideaki Matsui*', Naoya Kenmochi?, Kazuhiko Namikawa®

" Department of Neuroscience of Disease, Center for
Transdisiplinary Research, Niigata University, Niigata, Japan

2 Department of Neuroscience, University of Miyazaki, Faculty of
Medicine, Miyazaki, Japan

3 Department of Cellular and Molecular Neurobiology, Zoological
Institute, Technical University Braunschweig, Braunschweig,
Germany

Parkinson’'s disease (PD) is a neurodegenerative disease
characterized by a-synuclein-positive inclusion bodies and loss of
neurons, including dopaminergic neurons. Difficulty in replicating PD
phenotypes using animal models partly limits the understanding of
PD and the therapy required. Although PD is strongly associated
with aging, most experimental animals may not exhibit age-related
symptoms. Herein, we demonstrate that Nothobranchius furzeri, a
rapidly aging teleost with a short lifespan, exhibits age-dependent
degeneration of dopaminergic and noradrenergic neurons and
progression of a-synuclein pathologies. These pathological
phenotypes are similar to those observed in human patients with
PD, especially in those with idiopathic PD. Amelioration of the cell
loss by genetic depletion of a-synuclein suggests that a-synuclein is
not a bystander but a causative protein of neurodegeneration. a-
Synuclein of N. furzeri can exhibit a prion-like property; transection
of the neural connections terminated the progression of a-synuclein
and occurrence of neurodegeneration. Taken together, N. furzeri
can reveal mechanisms underlying PD, especially of the idiopathic
form that affects a majority of patients with PD, including o-

synuclein-dependent neurodegeneration, age-dependent pheno-
types, and progression of a-synuclein pathology.

P06.21

Development of in vitro PARK 9 Parkinson’s disease model
using carbonate apatite nanoparticles

Khuen Yen Ng*', Yiing Jye Yap', Ezharul Hoque Chowdhury’, Rhun
Yian Koh? Soi Moi Chye?, lekhsan Othman’

" Monash University Malaysia, Bandar Sunway, Selangor, Malaysia
2 International Medical University, Bukit Jalil, Kuala Lumpur,
Malaysia

Objectives: PARKY familial Parkinson’s disease (PD) is caused by
the loss-of-function mutation of ATP13A2 which encodes for the
lysosomal P5-type ATPase. Defective ATP13A2 impairs
mitochondrial function, alters autophagic-lysosomal degradation
pathway and induces intraneuronal accumulation of a-synuclein in
PD. A few in vitro models using viral and non-viral vectors have
been developed to deliver small interference RNAs (siRNAs) to
mimic ATP13A2 loss-of-function. These models suffer from potential
drawbacks such as low transfection efficiency, high toxicity, high
immunogenicity and high cost. pH-sensitive inorganic carbonate
apatite (CA) is an emerging nanoparticle that could bind to
negatively charged siRNA molecules and enables low toxic delivery
of siRNA with high transfection efficiency. In this study we
developed and evaluated a novel in vitro model of PARK9-PD using
CA nanoparticle as nanocarrier.

Methods: CA nanoparticle was fabricated as nanocarrier to deliver
pre-designed ATP13A2 siRNAs and non-targeting siRNAs control.
siRNAs of concentration ranges from 1 pM to 50 nM were used for
transfection. Characterization of CA-siRNAs complexes were
carried out prior to transfection. Following the transfection of siRNA
in SH-SY5Y neuroblastoma cell, western blot was used to check the
transfection efficiency based on protein expression of ATP13A2.
Results: We demonstrated that CA-siRNAs complexes formed
stable self-assembled colloids throughout 72 hours of incubation at
physiological conditions but rapidly destabilized at low pH of cellular
endosomal compartment. Fluorescence microscopic images of CA-
GFP-siRNA transfected cells showed that nano-scale size
distribution of complexes exhibited high uptake efficiency and
transfection efficacy without any indication of cytotoxicity. Following
48 hours of transfection of CA-siRNAs complexes, approximately
70% of ATP13A2 gene expression was being knocked down.
Conclusions: Results show that in vitro model of PARK9-PD using
CA nanoparticle delivers siRNA with high transfection efficiency, has
low cytotoxicity and also efficiently knocking down the protein
expression of ATP13A2. Hence this model is ideal for studying the
biochemical changes in cell caused by ATP13A2 mutation similar to
those happening in PARK9 familial PD.

P06.22

Mutant a-synuclein alters GATA1- dependent transcriptional
regulation of the lysosomal ATPase ATP6V0A1 with
downstream impact on autophagy

Julia Obergasteiger*?, Christa Ueberbacher’, Vito D’Agostino?,
Francesca Pischedda? Giovanni Piccoli?, Peter P. Pramstaller’,
Andrew A. Hicks', Mattia Volta', Corrado Corti’

" Institute for Biomedicine, Eurac research, Bolzano, Italy

2 CIBIO, University of Trento, Trentino, Italy

Mutations and multiplications of the SNCA (aSyn) gene cause
familial Parkinson’s disease (PD). Here we investigate the functional
role of ATP6VOA1 (V-type proton ATPase 116kDa subunit isoform
1) identified as a genetic risk factor in a PD-GWAS with a single-
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nucleotide polymorphism (SNP) associated to PD (rs9897702) in its
promoter region. An ancestral or PD-associated reporter gene
assay (ATP6VOA1 promoter in front of the Gaussia luciferase) was
transfected into SK-N-SH cell lines stably overexpressing WT and
mutant aSyn and the effect of the SNP on the transcriptional
regulation was measured. Interestingly, A53T-aSyn overexpressing
cells showed increased activity of the ancestral promoter compared
to the PD-associated one. Moreover, both promoter variants
showed a higher activity when compared to control cells,
respectively. In addition, we observed an enhanced ATP6V0A1
MRNA expression in A53T-aSyn overexpressing cells, compared to
SK-N-SH. In silico analysis of the promoter region revealed a
binding site for the GATA1 transcription factor on the same
promoter sequence containing the PD-associated rs9897702 variant
which reduced the predicted binding to GATA1. Consistently, EMSA
(electrophoretic mobility shift assay) experiments showed a
decreased GATA1 binding to the PD-associated promoter
sequence, compared to the ancestral one. Western blot analysis for
LC3B showed a decrease in the autophagic flux in cell lines with the
overexpression of aSyn (WT and mutant). To dissect the functional
consequences of endogenous rs9897702, we obtained human
PBMCs (Peripheral blood mononuclear cells) from three carriers of
the homozygous wildtype allele (G/G) and three carriers of the
homozygous allele, which is associated to PD (A/A). The PBMCs
were then immortalized with Eppstein-Barr virus (lymphoblasts). No
difference could be observed in the expression levels of ATP6V0OA1
mRNA between the genotypes, when measured using digital droplet
PCR (ddPCR). mRNA levels are being investigated upon transient
overexpression of aSyn in the lymphoblasts.

We have shown that the ATP6VOA1 SNP has a functional role in
modulating gene transcription. These results further suggest that
ATPBVOA1 transcription is critically modulated by aSyn via a
GATA1-dependent mechanism. Importantly, autophagy appears as
a cellular process affected by aSyn dysregulation, indicating the
importance of this pathway in PD.

P06.23

Rapid dopaminergic neuron loss accompanied by Lewy body-
like pathology in fibril-inoculated A53T mutant a-synuclein
BAC transgenic mice

Shinya Okuda*", Norihito Uemura? Ryosuke Takahashi’

' Department of Neurology, Kyoto University Graduate School of
Medicine, Kyoto, Japan

2 Center for Neurodegenerative Disease Research, Perelman
School of Medicine, University of Pennsylvania, Philadelphia,
Pennsylvania, USA

Background: We are in a struggle to overcome Parkinson’s
disease (PD) because of the lack of good animal models of this
disease. We previously generated a-synuclein (a-Syn) bacterial
artificial chromosome transgenic (BAC Tg) mice harboring entire
wild type or A53T mutant human a-Syn gene. Although these Tg
mice expressed 2- to 3-fold a-Syn in the brains compared with wild-
type mice, they did not show any pathological change and apparent
abnormal motor phenotypes at their early age.

Objectives: To generate a mice model of PD which exhibits
dopaminergic neuron loss and motor symptoms accompanied by a-
Syn aggregations in a short period enough to be applicable for drug
testing.

Methods: We inoculated human or mouse a-Syn pre-formed fibrils
(hPFF or mPFF) into the left dorsal striatum of non-Tg mice, wild-
type human a-Syn BAC Tg (SNCA BAC Tg) mice and A53T human
a-Syn BAC Tg (A53T-SNCA BAC Tg) mice.

Results: MPFF induced more abundant phosphorylated-a-Syn (P-
a-Syn) pathology compared with hPFF in the ipsilateral substantia
nigra pars compacta (SNc) in each genotype. Among mPFF-

inoculated mice groups, A53T-SNCA BAC Tg mice showed the
most robust P-a-Syn pathology, despite almost the same
expression level of exogenous a-Syn compared with SNCA BAC Tg
mice. Consistent with these observations, in vitro aggregation assay
revealed A53T mutant human a-Syn aggregated more rapidly than
wild-type a-Syn in the presence of mouse a-Syn. A53T-SNCA BAC
Tg mice inoculated with mPFF showed 40% reduction of
dopaminergic neurons in the ipsilateral SNc and apomorphine-
induced rotation behavior two months after inoculation. In these
mice, the number of P-a-Syn positive cells in the SNc was reduced
in parallel with the dopaminergic neuron loss, indicating that the
cells carrying P-a-Syn inclusion died overtime.

Conclusions: The extent of a-Syn pathology induced by PFF
inoculation depends on the types of inoculum and exogenously
expressed a-Syn in mice. A53T-SNCA BAC Tg mice inoculated with
mPFF displayed the most robust a-Syn pathology and most rapid
dopaminergic neuron loss among the mice groups we tested. These
mice could be useful for testing of disease modifying therapy of PD.

P06.24

Temporal genetic profiling of early synucleinopathy in
nigrostriatal dopamine neurons

Joseph Patterson*!, Christopher Kemp', Megan Duffy’, Anna Stoll’,
Kathryn Miller’, John Beck’, Scott Counts’, Kelvin Luk? Caryl
Sortwell

' Michigan State University, Grand Rapids, Michigan, USA

2 University of Pennsylvania, Philadelphia, Pennsylvania, USA

The earliest stages of synucleinopathy have been difficult to study
due to the fact that most animal models of Parkinson’s disease (PD)
fail to recapitulate the progression of synucleinopathy to
neurodegeneration. The a-synuclein (a-syn) preformed fibril (PFF)
synucleinopathy model exhibits a distinct stage of accumulation of
a-syn inclusions in tyrosine hydroxylase immunoreactive (THir)
neurons in the substantia nigra pars compacta (SNpc) months prior
to the ultimate degeneration of the nigrostriatal system. In the
present study we leveraged the prolonged pretoxic synucleinopathy
stage observed in the rat a-syn PFF model to reveal the genetic
signature associated with early synucleinopathy in the SNpc.

Male and female Fischer 344 rats were injected unilaterally into the
striatum with 16 total pg of sonicated mouse a-syn PFFs or vehicle.
Using these surgical parameters we have routinely observe peak
phosphorylated a-syn (pSyn) inclusions in the SNpc between 1 and
2 months following injection. Further, these same model parameters
induce a loss of approximately 50% THir SNpc neurons at 6
months. At 1 and 2 months post-injection, animals were saline
perfused, with brains removed and flash frozen. Sections through
the SNpc were rapidly immunolabeled for either TH or pSyn
(phosphorylation at serine 129). Laser capture microdissection
(LCM) was used to collect pSyn immunoreactive SNpc neurons in
PFF-injected rats and SNpc THir neurons in control-injected rats.
RNA was isolated and RNASeq used to identify gene expression
changes between SNpc neurons with and without pSyn inclusions.
RNASeq results are pending and will be presented at the meeting.
Ultimately, our goal is to identify novel genes and pathways
associated with synucleinopathy that may lead to the discovery of
targets for genetic or pharmaceutical intervention to prevent or slow
neurodegeneration in PD.

Research was supported by United States of America Department
of Defense Congressionally Directed Medical Research Programs
Early Investigator Award (W81XWH1810233:PD170100)
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a-synuclein propagation via olfactory pathway in non-human
primate model

Masanori Sawamura*’, Hirotaka Onoe?, Hideo Tsukada® Kaoru
Isa* Tadashi Isa*, Ryosuke Takahashi’

" Department of Neurology, Graduate school of Medicine, Kyoto
University, Kyoto, Japan

2 Human Brain Research Center, Kyoto University Graduate School
of Medicine, Kyoto, Japan

3 Central Research Laboratory, Hamamatsu Photonics KK,
Hamamatsu, Japan

4 Department of Physiology and Neurobiology, Graduate School of
Medicine, Kyoto University, Kyoto, Japan

Objective: Parkinson’s disease (PD) is a neurodegenerative
disease characterized by a-synuclein (a-Syn) aggregates, called
Lewy bodies. The a-Syn aggregates are believed to propagate in
the brain like prion via two major pathways: the olfactory and vagal
pathways. Recently the common marmoset (Callithrix jacchus), a
new world monkey, has gathered a lot of attention in the field of
neuroscience because of its useful characteristics as a non-human
primate model (NHP). In this study, to demonstrate the propagation
fashion in NHP and to evaluate consequential brain dysfunction, we
analyzed pathological progression of a-Syn fibrils by injection in the
olfactory bulb (OB) of common marmosets and measured regional
brain activity by [18F]JFDG-PET (2-deoxy-2-[18F]fluoro-D-glucose —
positron emission tomography).

Methods: Recombinant full-length marmoset a-Syn was purified
and incubated with agitation for a week to generate a-Syn fibrils.
Two female and two male common marmosets (about two years
old) were injected 0.8 ul of a-Syn fibrils solution (4 mg/ml in sterile
PBS) stereotaxically using glass capillary at two sites in the
unilateral OB under anesthetized condition. Three or six months
after the injection, the marmosets were measured regional brain
activity by [18F]FDG-PET and then sacrificed. The brains were fixed
with 4% PFA in PBS and sliced into 8 um coronal sections which
were immunostained by anti-phosphorylated a-Syn (p-a-Syn), anti-
ubiquitin (Ub) and anti-p62 antibodies.

Results: Wide and progressive spreading of p-a-Syn positive
aggregates, which were also positive for Ub and p62, were
observed in the ipsilateral OB (Fig. a-c), amygdala and entorhinal
cortex (Fig d-i) suggesting the propagation of a-Syn pathology along
with anatomically connected neurons over 6 months. Importantly,
the OB, amygdala and entorhinal cortex are related to PD prodromal
symptoms: hyposmia, anxiety and cognitive dysfunction,
respectively. In contrast, there was few p-a-Syn positive aggregates
in the contralateral side. In addition, [18F]JFDG-PET study revealed
hemispheric hypoactivity in the injected side.

Conclusions: We created the marmoset showing propagation of a-
Syn fibrils via olfactory pathway. This marmoset could potentially be
a non-human primate model of prodromal PD.
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Reprogramming of adult human fibroblasts to dopaminergic

neurons

Fredrik Nilsson’, Janelle Drouin-Ouellet?, Marcella Birtele', Roger
Barker®, Malin Parmar’, Shelby Shrigley*?

" Lund University, Lund, Sweden

2 Université de Montréal, Montréal, Québec, Canada

3 Department of Clinical Neurosciences and Cambridge Stem Cell
Institute, Cambridge, United Kingdom

Parkinson’s disease (PD) is a neurodegenerative disease
characterised by progressive loss of dopaminergic (DA) neurons in
the substantia nigra and accumulation of pathological a-synuclein.
Previous work has shown that it is possible to generate DA neurons
from fetal tissue and embryonic stem cells and, when transplanted
into animal models of PD, these cells can integrate and provide
improvement in motor symptoms. However, in order to translate
these into clinical therapies there are a number of logistical and
ethical concerns with using cells derived from embryonic sources.
With new reprogramming technologies, we can now generate DA
neurons from somatic cell sources, which also allows for the
possibility to use patient specific cells or matched donors. The main
purpose of this project is to develop robust protocols for the
generation of DA neurons from adult human fibroblasts, from both
healthy individuals and PD patients. We will reprogram cells directly
into induced neurons (iNs) and also via a pluripotent stem cell
(iPSC) intermediate and investigate if there are any differences in
gene expression, morphology or phenotype between the DA
neurons generated from healthy and PD donors. The results will
provide a more robust protocol for the generation of reprogrammed
DA neurons from adult donors and will help to pave the way for
future research assessing their potential for brain repair and disease
modelling.



WPC 2019 Abstracts 85

P06.27

The rat a-synuclein preformed fibril model: Focus on
longitudinal PET imaging and behavioral characterization
Caryl Sortwell*', Sheila Fleming? Joseph Patterson’, Christopher
Kemp!, Kathryn Miller’, Anna Stoll’, Megan Duffy’, Kelvin Luk®,
Vesna Sossi*

" Michigan State University, Grand Rapids, MI, USA

2 Northeast Ohio Medical University, Rootstown, OH, USA

3 University of Pennsylvania, Philadelphia, PA, USA

4 University of British Columbia, VVancouver, BC, Canada

The ideal animal model of Parkinson’s disease (PD) should exhibit
a-synuclein (a-syn) pathology, protracted degeneration of the
nigrostriatal system and detectable motor impairments that result in
a reproducible time course and magnitude. We have previously
optimized and characterized the magnitude of phosphorylated a-syn
(pSyn) accumulation and nigrostriatal degeneration following
intrastriatal injection of a-syn preformed fibrils (PFFs) into rats. pSyn
accumulation in the substantia nigra pars compacta (SNpc) peaks
within 2 months, followed by bilateral loss (~50%) of nigral
dopamine neurons at 6 months. Further, dopamine transporter
(DAT) expression in the striatum exhibited an early bilateral
upregulation followed by a downregulation within 4 months. Modest
deficits in contralateral forelimb use were appreciable at 6 months.
In the present study we sought to examine the longitudinal impact of
a-syn PFF injections into rats on DAT activity and dopamine
synthesis in the striatum using positron emission tomography (PET).
We also examined whether an increased striatal distribution and
injection quantity of a-syn PFFs results in neuropathology amplified
to a threshold where robust deficits in sensorimotor and cognitive
function are observed. Male Fischer 344 rats were injected
unilaterally in the striatum with a total of 16ug a-syn PFFs into 2
sites (PFF Double), 24ug into 3 sites (PFF Triple) or an equal
volume/site of vehicle as control conditions. PFF Double rats and
controls will undergo PET scans for both [18F] fluoro-3,4-
dihydroxyphenyl-Lalanine (FDOPA: DA synthesis, storage and
turnover) and 11C-methylphenidate (DAT: dopaminergic terminal
density) at 2, 4 and 6 months post PFF injection. PFF Triple rats
and controls will undergo motor, non-motor and olfactory tests over
the 6 months time course. Any motor tests displaying robust deficits
will be re-tested using a therapeutic dose of levodopa to determine
whether a-syn PFF induced motor deficits are reversible. The
magnitude of pSyn accumulation and nigrostriatal degeneration will
be evaluated at 2, 4, and 6 months after surgery. Experiments are
ongoing with results to be presented at the meeting. The ability to
externally validate the progression of a-syn PFF induced
nigrostriatal degeneration using PET or levodopa reversibility of a-
syn PFF- induced motor deficits would facilitate preclinical
assessment of novel disease-modifying therapies.
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A53T mutant human a-synuclein BAC transgenic mice as a
prodromal model for Parkinson’s disease
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Objective: Parkinson’s disease (PD) is characterized by a variety of
motor and non-motor symptoms associated with the loss of
dopaminergic neuron in the substantia nigra pars compacta (SNc),
and the Lewy pathology that is mainly composed of a-synuclein (a-

syn). An appropriate animal model is essential not only to explore
the pathogenesis but for the therapeutic intervention in PD. The aim
of this study is to create mouse models reproducing the course of
PD pathology and symptoms.

Methods: We generated human a-syn bacterial artificial
chromosome transgenic mice harboring the entire human a-syn
gene and its gene expression regulatory regions with the A53T
mutation which is a causative gene mutation for familial PD, a
functional repeat polymorphism (REP1) in the a-syn promoter
region and single nucleotide polymorphisms (rs3857059 and
rs11931074) which increase the risk of sporadic PD. The mice were
analyzed behaviorally, histologically and biochemically.

Results: A53T-BAC-Tg mice showed abnormally phosphorylated a-
Syn accumulation in the olfactory bulb, the cerebral cortex, the
hippocampus, the SNc, the dorsal motor nucleus of vagus nerve
and the areas related to rapid eye movement sleep behavior
disorder (RBD). The number of dopaminergic neurons in the SNc
was significantly decreased in an age-dependent manner, where
oligomeric a-syn were detected. In the behavioral analyses, A53T-
BAC-Tg mice showed the impaired sense of smell and the RBD-like
symptoms, both of which are considered as prodromal symptoms of
PD.

Interpretation: A53T-BAC-Tg mice recapitulated the early
pathological changes and prodromal symptoms of PD. This novel
transgenic mouse model is expected to be a valuable tool to tackle
with the PD pathogenesis, especially in the early stage of PD.
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In vivo generation of SNCA conditional knock-up allele as a
new and unique mouse model of Parkinson’s disease
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Neuronal loss in the substantia nigra, which causes striatal
dopamine deficiency, and intracellular inclusions containing
aggregates of a synuclein are the neuropathological hallmarks of
Parkinson’s disease (PD). PD is currently incurable and it is
characterized by progressive rigidity and an inability to initiate
voluntary movements. One of the major bottlenecks hindering
understanding of PD is the current lack of animal models which
reliably phenocopy the PD etiology, greatly hindering progress in
developing treatments. In humans, increase in endogenous a
synuclein expression via SNCA gene duplication results in PD. So
far, many transgenic a synuclein over expressing mouse lines have
been generated, but they all display somewhat different phenotypes
with unfortunately none fully recapitulating human PD features.
However, increase in endogenous a synuclein expression in mice
has never been tested. Our laboratory has shown that conditional
editing of negative regulatory elements in 3’untranslated region
(3UTR) can be used to upregulate endogenous gene expression
strictly in cells that naturally express the gene of interest in vivo. We
have called this approach conditional Knock Up (cKU). Because
3'UTR-mediated regulation occurs at the post-transcriptional level,
interfering with negative regulation via the 3'UTR does not affect the
spatiotemporal regulation of gene transcription and allows the timed
onset of endogenous gene overexpression in the desired cell types
upon Cre recombinase application. Therefore, our lab is currently
generating wild type (wt) and E46K+H50Q+G51D triple mutated
knock-in a-synuclein cKU mice. Animals will be tested for motor
function, memory and learning, depression, olfaction, social
interaction and gut transit time with multiple tests that recapitulate
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the main features of PD. Dopamine levels, dopamine cell numbers,
Lewy body pathology in the brain and gut will also be studied.
Moreover, appropriate CRE lines including the brain-specific Nestin-
Cre and the tamoxifen-inducible ERT2-CRE will allow us to analyze
the effect of developmental and adult onset of endogenous a-Syn
over expression on PD etiology. When successful, SNCA cKU allele
will allow us to better understand, study, and find new treatments for
PD.
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Age-dependent intracellular neuromelanin accumulation sets
the threshold for Parkinson’s disease pathology
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In Parkinson’s disease (PD) there is a preferential degeneration of
neurons containing neuromelanin pigment, especially substantia
nigra dopaminergic neurons. In humans, neuromelanin appears in
early childhood and accumulates progressively with age, the latter
being the main risk factor for developing PD. The potential
contribution of neuromelanin to PD pathogenesis remains unknown
because, unlike humans, common laboratory animals such as
rodents lack neuromelanin. While the synthesis of neuromelanin is
poorly understood, synthesis of peripheral melanins is mediated by
tyrosinase, an enzyme that is also present at low levels in the brain,
including human substantia nigra. However, whether brain
tyrosinase may play a role in neuromelanin synthesis is currently
unknown. Here we found that viral vector-mediated overexpression
of human tyrosinase in the substantia nigra of rats resulted in an
age-dependent production of human-like neuromelanin within nigral
dopaminergic neurons, up to levels reached in elderly humans. In
these animals, progressive intracellular neuromelanin accumulation
above a specific threshold was associated to an age-dependent PD
phenotype, including impaired dopamine release, hypokinesia, Lewy
body (LB)-like inclusion formation, nigrostriatal neurodegeneration
and neuronophagia. Relevant to humans, neuromelanin levels
reached this pathogenic threshold in PD patients and pre-
symptomatic PD subjects. While a-synuclein was present in LB-like
inclusions from neuromelanin-producing rodents, it was actually
dispensable for inclusion formation and neurodegeneration in these
animals. Instead, the continuous intracellular buildup of
neuromelanin within autophagic-related structures ultimately led to a
general proteostasis failure, leading to impaired lysosomal
proteolysis, reduced ubiquitin-proteasome activity, impaired
mitochondrial respiration and increased production of reactive
oxygen species, all of which are major cellular alterations occurring
in PD patients. Overexpression of transcription factor EB (TFEB), a
major regulator of the autophagy-lysosome pathway, reduced
intracellular neuromelanin levels by promoting the exocytosis of
neuromelanin-filled lysosomes, attenuated PD-type inclusion
formation, reduced neurodegeneration and reversed hypokinesia in
tyrosinase-overexpressing animals. Our results suggest that
intracellular neuromelanin levels may set the threshold for the
initiation of PD and that modulation of intracellular neuromelanin
levels below this pathogenic threshold may provide unprecedented
therapeutic opportunities to prevent, halt or delay neuronal

dysfunction and degeneration linked to PD and, in a broader sense,
brain aging.
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A novel target for neuroprotection: The small GTPase Rin
inhibits LRRK2 to promote autophagy and reduce a-synuclein
pathology
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The mechanisms underlying a-synuclein (aSyn) pathology in
Parkinson’s disease (PD) are still unclear, but hypothesized to
involve autophagy and endosome-lysosome pathways. LRRK2 has
been reported to play critical roles in these processes.

We observed inclusions of pSer129-aSyn (pSyn) in LRRK2-G2019S
neuroblastoma cells, along with accumulations of LC3-positive
autophagosomes and abnormalities in lysosome size and
abundance. Pharmacological inhibition of LRRK2 kinase activity
(PF-06447475) ameliorates autophagy-lysosome pathway (ALP)
deficits and reduces pSyn inclusions, indicating these phenotypes
depend on LRRK2 hyperactivation. Concomitantly, we observe
selective downregulation of the novel PD risk factor RIT2 in LRRK2-
G2019S cells. RIT2 codes for the small GTPase Rin (involved in
kinase signaling), is enriched in dopamine neurons and reduced in
substantia nigra of PD brains. Rin overexpression in LRRK2-
G2019S cells rescues the alterations in ALP and diminishes pSyn
inclusion burden, displaying a phenocopy of LRRK2 kinase
inhibition.

Pharmacological inhibition of LRRK2 has been demonstrated
effective against exogenously induced synucleinopathy and viral-
mediated aSyn overexpression, which also increases LRRK2
activity. Similarly, we found that Rin overexpression in cultured
dopamine neurons transfected with A53T-aSyn reduces pSyn
intensity.  Importantly, in vivo viral mediated, selective
overexpression of Rin in midbrain dopamine neurons prevents
motor deficits induced by AAV-aSyn injection in this area. Presently,
we are assessing the effects on neurodegeneration and
neuropathology in the same mouse model and preliminary results
indicate a protection operated by enhanced Rin levels.

We then sought to explore the molecular mechanism underlying Rin
therapeutic activity. While Rin gene expression does not appear
affected by LRRK2 kinase inhibition, we reasoned LRRK2 kinase
activity could be targeted by Rin overexpression. We measured
autophosphorylation of LRRK2 in cells as readout of its activity.
Consistent with literature evidence, PF-06447475 reduced pS935-
and pS1292-LRRK2. Of note, Rin overexpression selectively
reduced pS1292-LRRK2 (the actual autophosphorylation site) and
did not downregulate pS935- or total LRRK2 levels.

Our data indicate a novel cellular mechanism in PD: Rin inhibits
overactive LRRK2 to remove ALP impairment and counteract aSyn
aggregation and related deficits. This suggests Rin signaling can
constitute a novel experimental strategy to combat neuropathology
in familial (i.e. LRRK2) and idiopathic PD, and potentially in related
synucleinopathies.
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The biological compatibility of the circadian system for
therapeutic intervention in Parkinson’s disease: A study by The
Bronowski Institute, Australia

Gregory Willis*
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Over the past decade there has been a growing interest in the role
of the circadian system in the aetiology and treatment of Parkinson’s
disease. This concept emerged from historical accounts, prior to
modern pharmacology, whereby the symptoms of this disease can
increase or decrease in a rhythmic manner depending on the phase
of the circadian cycle. Similarly, it has also been shown that
treatments for this disorder may be more effective if they are
administered at critical times during the different phases of the
circadian cycle. In our examination of the role of the anatomical
substrates of the circadian system we have identified the retina and
the pineal as two such important locations where
chronotherapeutics are most effectively delivered to produce the
optimal therapeutic effects while minimising side effects. We will
demonstrate how minute injections of anti-Parkinsonian drugs
directly adjacent to the retina in models of Parkinson’s disease can
not only produce therapeutic effects but can also induce side effects
that are normally attributed to structures in deep brain while
intervention at the level of photoreceptors in the pineal may produce
a similar effect. These results highlight the fundamental importance
of the circadian system in achieving more effective therapeutic
responses by implementing less invasive technology.
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Does transgenic overexpression of A53T human a-synuclein
recapitulate the site-specific iron accumulation of the human
Parkinson’s disease brain?
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Iron accumulation in the degenerating substantia nigra pars
compacta (SNc) is an invariable feature of sporadic Parkinson’s
disease and forms with known hereditary risk factors, including the
alanine-to-threonine mutation at position 53 (A53T) on the o-

synuclein gene. Iron is required for a range of processes critical to
dopamine metabolism in degenerating neurons, such as the
enzyme tyrosine hydroxylase (TH), the rate-limiting step in
dopamine synthesis. a-synuclein is involved in vesicular packaging
of dopamine and with identified iron responsive elements in mRNA
has long been thought to be involved in iron accumulation. Given
that Parkinson’s disease is likely caused by a combination of
genetic and environmental factors, we investigated whether the
hallmark iron accumulation specifically observed in the human SNc
was also a feature of mice overexpressing the disease-associated
A53T mutant variant of a-synuclein. We used imaging mass
spectrometry to measure the absolute concentration and spatial
distribution of iron in aged A53T and wild-type littermate control
mouse brains, focussing on the nigral striatal pathway where iron
and dopamine are both highly concentrated and prone to cause
oxidative stress when improperly chaperoned. Complementary Perls
stain for iron and TH immunolabelling were used as a standardised
measure of non-haem iron and corresponding cell loss, respectively.
This preliminary baseline data set will initiate further investigation
into temporal distribution of metals throughout the lifespan of a both
diseased and wild type mice, with the goal to determine whether the
emerging concept of ‘conservative iron chelation’ could be a
possible early intervention and disease modifying therapy.

BASIC SCIENCE: Brain physiology,
neuroplasticity, and circuitry
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Quantitative EEG and migraine in patients with Parkinson’s
disease
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Parkinson’s disease (PD) is characterized by the degeneration of
dopaminergic systems in the central nervous system. In migraine it
is supposed to occur hyperactivation of central dopaminergic
pathways. Abnormal electroencephalography (EEG) in migraineurs
and Parkinson’s disease has been reported in several studies. We
aimed to find out which Quantitative EEG (QEEG) parameters could
best distinguish patients with Parkinson’s disease (PD) with and
without migraine.

A total of 81 PD patients with migraine (M+, n=16) and without
migraine (M-, n=65) were recruited. Baseline EEGs were analyzed
with quantitative spectral analysis. Absolute power, asymmetry and
relative power were studied for delta, theta and alpha frequency
bands in parieto-occipital, temporal and fronto-central areas.
Compared with M- group, M+ group had increased relative theta
power in all cortical regions and increased delta activity in the
painful fronto-central region.

These results suggest that QEEG abnormalities are globally
increased relative theta activity in migraineurs. A slight interictal
brain dysfunction is probably present between attacks.
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Spatiotemporal patterns of direct and indirect pathway striatal
projection neurons in a mouse model of Parkinson’s disease
and dyskinesia
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L-DOPA is the reference treatment of Parkinson’s disease (PD).
However, its chronic administration induces abnormal involuntary
movements termed L-DOPA-induced dyskinesia (LID). The striatum
has a pivotal role in generating PD and LID. PD is related to
overactivity of the striatal projection neurons of the ‘“indirect
pathway” (iSPN) over the “direct pathway” neurons (dSPN).
Conversely, LID is associated to a predominant role of dSPN over
iSPN. However, the population dynamics of both SPNs to the
generation of these movement disorders is unknown.

Our aim in this study was identify patterns of striatal projection
neurons (SPN) activities that code for akinetic and dyskinetic
movement disorders in a mouse model of hemiparkinsonism and
dyskinesia.

Using in vivo calcium imaging we aimed to identify patterns of
striatal SPN activities coding for akinesia and dyskinesia in a mouse
model of PD and LID. We used D1-Cre and A2a-Cre transgenic
mice to express a calcium indicator GCamp6f in dSPN and iSPN,
respectively. Mice were implanted with accelerometer devices to
record motor activity while imaging striatal activity in vivo in an open
field. We measured motor and neural activity in intact and
hemiparkinsonian mice at baseline and after administration of
dopamine agonists as D1- and D2-agonits and L-DOPA.

Preliminary data show that calcium activity of both SPNs increases
with movement and during movement initiation in intact and
hemiparkinsonian mice. We found a significant correlation between
body acceleration and calcium signal activity, that was lost after
administration of the dopamine agonists. Differences in the number
and amplitude of calcium events were observed after D1-agonist
between intact and hemiparkinsonian mice in both SPNs.

These preliminary results show that both SPNs are modulated by
movement in healthy and parkinsonian conditions, and that
administration of dopamine agonists alters the association between
striatal neural activity and movement.
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Early synaptic loss and synaptic instability in a mouse model
of prodromal Parkinson’s disease
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Recent evidence implicates that the impairment of synapses and
neuronal circuitry rewiring as important factors of pathogenesis in
neuropsychiatric disorders. The synaptic mechanisms in PD
pathogenesis remain to be elucidated, because of the absence of
an animal model which replicates neuronal circuitry pathology. We
have generated BAC transgenic mice harboring human A53T a-
synuclein gene SNCA with PD risk SNPs and its expression
regulatory regions. A53T SNCA-BAC mice show progressive
neuronal loss of dopaminergic neurons in the substantia nigra and
accumulation of phosphorylated a-synuclein in the cerebral cortex.
A53T SNCA-BAC mice do not show obvious PD-like motor
dysfunctions, however, they exhibit RBD-like behavior at the age of
10 weeks and smell disturbance at 9-month-old. In this study, we
focused on presymptomatic synapse pathologies in the primary

motor cortex by using A53T SNCA-BAC mice as a model of
prodromal PD. By crossing A53T SNCA-BAC mice with Thy1-EGFP
mice, layer 5 pyramidal neurons in the cortex of the offspring were
labeled. A cranial window was implanted 4 weeks prior to imaging.
In vivo two-photon imaging was performed weekly for 4 weeks.
A53T SNCA-BAC mice showed a decreasing density of dendritic
spines at the age of 12 weeks, and it reached the plateau at 24-
week-old. This was due to the imbalance of enhanced spine
formation and elimination at the age of 12 weeks, and the imbalance
was equalized in 24-week-old. Although spine formation and
elimination rate were balanced when they grow up, both formation
and elimination rate of the spine remained to be higher than control
mice. A53T SNCA-BAC mice also exhibited lower pre-existed spine
stability and newly-formed spine survivability at the age of 24 and 48
weeks. Furthermore, colocalization of presynaptic protein marker
and dendritic spine was lower in A53T SNCA-BAC mice. These
results suggest that a synaptic loss in the primary motor cortex is
occurred even in a prodromal PD model, and this synaptic loss is
caused by an excess elimination of dendritic spines. After the
abnormal synaptic pruning is finished, the instability of dendritic
spines still remains as a neuronal circuitry pathology.
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Reduced Sonic hedgehog signaling originating from dopamine
neurons is necessary and sufficient for levo-dopamine induced
dyskinesia formation and expression and causes aberrant
learning
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Dopamine (DA) replacement therapy relieves motor signs caused
by DA neuron degeneration but has little effect on non-motor
symptoms. Worse, long term dosing leads to the appearance of
utterly debilitating L-Dopa induced dyskinesia (LID). It is not well
understood whether and how LID emergence is linked to the
underlying pathology caused by DA neuron degeneration, and a
reflection of “pathological”’ learning caused by a perversion of the
“teaching signal” carried by DA neurons. DA neurons act as multi-
model signaling centers, communicating with their targets by
secreting DA, glutamate, GABA, and several other factors including
the morphogen Sonic Hedgehog (Shh), all of which must diminish in
Parkinson Disease (PD). We began testing whether the neglect of
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augmenting auxiliary modes of DA neuron signaling might play a
role in LID.

We found that DA neurons release Shh (ShhDA) during burst firing
in the striatum where it activates the Ggi -coupled GPCR
Smoothened (Smo) selectively in cholinergic (CIN) and fast spiking
interneurons. The pharmacological stimulation of Smo during L-
Dopa therapy attenuates LID across murine 6-OHDA — and aphakia
-, and macaque MPTP models of PD without curtailing the anti
akinetic benefit of L-Dopa. Conversely, genetic and pharmacological
experiments reveal that reduced levels of ShhDA relative to
dopamine signaling, a situation that must exist in L-Dopa treated PD
patients, is sufficient and necessary for the formation of LID-like
behavior. Optically-forced, prolonged stimulation of DA neurons
reveals that ShhDA stores exhaust more quickly than DA stores,
resulting in reduced ShhDA release relative to DA and the display
dyskinesia. Reduced ShhDA signaling also causes slowed goal
directed reinforcement learning but enhanced habitual responding, a
set of non-motor signs often displayed by L-Dopa treated patients.
Further, we find that ShhDA signaling blunts DA mediated inhibition
of cholinergic neurons selectively in the dorso-lateral striatum where
it reduces MAP kinase pathway activity and is critical for the
maintenance of cortical glutamatergic synapses. Together, we
provide evidence for a novel mechanism by which the degeneration
of DA neurons in PD underpins cholinergic neuron mediated LID
formation and aberrant learning and suggest that augmenting Shh
signaling could ameliorate motor and non-motor complications of
dopamine substitution therapies.
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Simulation based investigation of electrode placement and
pulse amplitude for the brain hippocampus
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Introduction: In communicating with neural-systems, there are few
in vivo techniques more widely used than microelectrode based
stimulation and recording. One of the greatest feats of neural
engineering has been the development of implantable medical
devices which use multi-electrode arrays (MEAs) to record and
stimulate neurons for the therapeutic-treatment of brain-disorders,
whether through modulation (i.e. deep-brain-stimulation) or
restoration (i.e. proposed hippocampus-memory-prosthesis) [1].
Advancements in medical-implant-technology have a trajectory
toward “less and more”: tiny electronics and higher-density MEAs
[2]-[4]. However, the effectiveness of these engineering advances
cannot be maximized.

Goal: The ideal form of a neural-interfacing-device is highly
dependent upon the structurey of the region with which it is meant to
interface. MEAs provide a system which can be adapted to various
neural-geometries. Computational-simulation models of stimulating-
systems have proven useful for evaluating electrode-position and
stimulation-protocols, but have yet to be adequately adapted to the
unique-features of the hippocampus.

Methods: As an approach to understanding potential memory-
restorative-devices, an Admittance MethodNEURON model was
constructed to predict the direct and synaptic-response of a region
of the rat dentate-gyrus to electrical-stimulation of the perforant-
path.

Results: A validation of estimated local field potentials against
experimental recordings is performed and results of a bi-linear

electrode-position and stimulation amplitude-parameter search are
presented.

Conclusion: The parametric-analysis presented herein suggests
that stimulating-electrodes placed between the lateral and medial-
perforant-path, near the crest of the dentate-gyrus, yield a larger-
relative population-response to given-stimuli. Significance: Beyond
deepening understanding of the hippocampus-tissue-system,
establishment of this model-provides a method-to-evaluate
candidate-stimulating-devices and protocols.

This study shows that the model-performs the minimum-functions
necessary to improve electrical-stimulation-systems. However,
future-iterations of the simulation-model and methodology will be
improved in many areas. While the list of limitations and proposed
improvements is not exhaustive, incorporating these features will
provide a robust-framework which can aid the design-of-
devices(DoDs) capable-of-improved interfacing with this region-of-
the-brain. As the detailed neuronal-componentry of the model is
further expanded to include more cell-types and layers-of-tissue it
will provide a deeper-understanding of both the network-properties
of the hippocampus-circuit and better-strategies of inducing and
recording-activity via arrays-of-electrodes.

References:

[1] T.W., Berger et al. (2011). A cortical neural prosthesis for
restoring and enhancing memory. — J Neural Eng Aug;8(4):046017
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Genetic barcoding to track cell fate specification from
dopamine-patterned human ES cells
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Stem cell-based cell therapy provides an avenue for the treatment
of neurodegenerative diseases and in particular for the Parkinson’s
disease (PD). Ventral midbrain (VM) patterned progenitors from
pluripotent stem cells, such as human ES cells (ESCs), has been
shown to be able to mature, innervate and functionally integrate into
the brain of PD animal models, restoring synaptic connection and
dopamine release. At the timepoint when the cells are transplanted
they all express markers typical of dopamine neuron progenitors,
yet the graft contains a number of different cell types when
assessed 6 months after transplantation.

In this study, we aim to explore the lineage relationships between
the progenitors and their mature progeny after transplantation in
vivo in the PD rat model and after maturation in 3D organoid
cultures in vitro. To perform a precise fate mapping, single cell viral
vector barcoding was used for deconstructing the lineage
diversification that emerges during neural cell development. In this
method, each progenitor is tagged with a unique DNA barcode or
barcode combination, allowing it to find their progeny after
differentiation in vivo or in vitro. This study will provide us with the
knowledge for understanding the sources of different cell
populations present in DAergic grafts. The underlying molecular
mechanisms revealed in thus progenitors fate specification will also
guide the future development of cell therapy with precisely
controlled cell differentiation and graft composition.
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BASIC SCIENCE: Dopamine, receptors,
and other neurotransmitters

P08.01

Retromer-mediated trafficking of the dopamine transporter in
PD

Jordan Follett*, Jesse D. Fox, Emil K. Gustavsson, Matthew J.
Farrer

University of British Columbia, Vancouver, British Columbia,
Canada

Parkinson'’s disease (PD) is a neurological disease characterized by
the progressive loss of midbrain dopaminergic neurons and the
accumulation of proteinaceous inclusions rich in a-synuclein. The
axonal projections of those midbrain dopaminergic neurons provide
extensive innervation to the striatum, with each neuron giving rise to
~400,000 pre-synaptic terminals. The biological function of these
neurons orchestrates the demands for dopamine synthesis, release
and reuptake, and trafficking of monoamine transporters, whilst
handling  dopamine’s  propensity to  oxidation. During
neurotransmission, presynaptic reuptake of dopamine is mediated
by the dopamine transporter (DAT) and tightly controls the balance
of extra- to intracellular dopamine levels. However, the specific
mechanisms underlying DAT trafficking remain elusive.

Vacuolar protein sorting 35 (VPS35) is a core component of the
retromer trimer required for endosomal protein trafficking. VPS35
engages VPS26 and VPS29 to form a cargo-selective-complex that
recycles internalized cargo molecules. In 2011, the discovery of a
missense mutation, Vps35 p.D620N, implicated retromer
dysfunction in the pathogenesis of PD. Here we explore how
retromer may regulate DAT trafficking.

Using co-immunoprecipitation of Vps35 from mouse midbrain, we
reveal a novel association of DAT with the retromer complex.
Validation of this interaction was achieved using an exogenous
YFP-HA-DAT reporter construct. In contrast, Vps35 failed to co-
immunoprecipitate serotonergic (SERT) and noradrenergic (NET)
transporters, suggestive of a specificity for DAT by the retromer
complex. Fluorescence immunohistochemistry and confocal
microscopy analysis supported this association as DAT was
observed to decorate Vps35 positive endosomes in the dorsolateral
striatum of male mice. Further, utilizing a novel Vps35 p.D620N
(VKI) mouse model, we show that at 3 months of age, VKI mice
have a significant reduction in the total level of DAT by
immunohistochemical analysis and ex-vivo biotinylation of living
striatal slices. These differences occurred independent of changes
in the cell-surface levels of the SERT, Tyrosine hydroxylase positive
nigral neuron counts or terminal expression in striata (previously
published). Consolidating our new findings with previously published
data, we show considerable evidence that the retromer complex
plays a fundamental and selective role in dopaminergic physiology
and that expression of Vps35 p.D620N profoundly alters the
trafficking itinerary of DAT likely through this novel interaction.

BASIC SCIENCE: Neuropharmacology

P09.01

Long-term suppression of levodopa-induced dyskinesia by
sub-anesthetic ketamine is mediated by BDNF and changes in
striatal dendritic spine morphology

Mitchell Bartlett*", Andrew J. Flores? Hannah K. Dollish®, Jennifer
Stancati*, Kristian P. Doyle® Michael L. Heien® Kathy Steece-
Collier’, Scott J. Sherman’, Torsten Falk®
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University of Arizona, Tucson, AZ, USA

4 Translational Science & Molecular Medicine, Michigan State
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8 Department of Chemistry & Biochemistry, The University of
Arizona, Tucson, AZ, USA
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Amantadine, a weak N-methyl-D-aspartate receptor (NMDAR)
antagonist, is the only FDA approved drug indicated for levodopa-
induced dyskinesia (LID). However, amantadine is not universally
effective and has side-effects warranting further investigation into
alternative  NMDAR antagonists. Ketamine, a well-established
NMDAR antagonist with greater binding affinity than amantadine,
has been utilized as a clinical anesthetic since 1970. Recently, it
has been repurposed due to clinical trials demonstrating sub-
anesthetic ketamine is well tolerated and effectively treats
depression and chronic pain, two non-motor symptoms that impact
Parkinson’s disease (PD) patient’s quality of life.

Our lab has demonstrated a long-term therapeutic effect of
ketamine in 5 PD patient case studies with LID (Sherman et al.,
Case Reports in Neurology, 2016). In a preclinical model (Bartlett et
al., Neuroscience Letters, 2016), we reported that established LID,
measured by abnormal involuntary movements (AIMs), is reduced
by a sub-anesthetic 10-hour ketamine infusion (20 mg/kg; 5x i.p.
injection, 2-hours apart). Using this infusion paradigm, we showed
at WPC 2016 that ketamine also suppresses the development of
LID, including on days without ketamine (Bartlett, et al., Journal of
Parkinson’s disease, 2016). This data indicates ketamine has a
long-term neuroplastic effect in LID, but its mechanisms remain
unclear.

Here, unilateral 6-hydroxydopmaine-lesioned PD rats (n=10/group,
3 groups) were pretreated on Days 0 and 7 with either a 10-hour
ketamine infusion, ketamine plus ANA-12, a brain-derived
neurotrophic factor (BDNF) receptor tropomyosin receptor kinase B
(TrkB) antagonist, or vehicle. Rats were primed with levodopa
(6 mg/kg, i.p.) daily (Days 0-14) with AIMs scored every 3—4 days.
On Day 14, ketamine treated rats had a 50% reduction in AlMs
compared to vehicle. These sustained effects were reversed in rats
co-treated with ANA-12. Rats were then euthanized and striatal
sections were Golgi stained for dendritic spine analysis. The
levodopa-induced 2-fold increase in multi-synaptic mushroom
spines in the lesioned LID hemisphere was completely reversed by
ketamine, and ANA-12 blocked this effect.
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Combined, our data indicates BDNF release and subsequent
changes in striatal dendritic spine morphology play a major role in
ketamine’s long-term anti-dyskinetic effects. Additionally, this data
suggests ketamine as a novel, long-lasting therapy to suppress LID
development.

P09.02

7,8-Dihydroxyflavone (TrkB agonist) prevented the
neuroinflammation and neurodegeneration via acting on
sulfiredoxin-peroxiredoxin axis in Parkinson’s disease
evaluated in-vitro and in-vivo

Mohit Kwatra*, Sahabuddin Ahmed, Vegi Ganga Modi Naidu
Department of Pharmacology and Toxicology, National Institute of
Pharmaceutical Education and Research (NIPER) Guwahati,
Guwahati, Assam, India

Parkinson disease is (PD) a debilitating motor disorder affected
million of the population worldwide. The underlying cause for the
loss of substantial nigra pars compacta (SNc) neurons with several
different theories have been implicated for the years but still, the
actual fact is undetermined and vague. However, oxidative stress is
being considered to be the most important contributing factor in
neurodegeneration. With huge oxygen demand brain always remain
prone to oxidative stress. To combat this oxidative stress the body
has sets of endogenous antioxidants counteracting and managed
the raised oxidative stress conditions. As the intolerable limit of
radical species cause redox imbalance and resulting in
pathogenesis leading neuroinflammation and neurodegeneration.
Previous reports found with the involvement of sulfiredoxin-
peroxiredoxin (Srx-Prx) axis role in carcinogenesis, cell proliferation,
migration, and metastasis. This potential axis gets overexpressed in
cancer but less express in the dopamine region of SNc and
striatum. Earlier reports also suggested the peroxiredoxin (thiol-
based peroxidase) isoforms if overexpress or knockout in animal or
cells lead to altering the pathogenesis in PD. This peroxiredoxin with
6 isoforms serves an important function with peroxidatic activity and
chaperone alike activity in hyperoxidized form (sulfonic acid,;
PrxS0O3). The ATP and sulfiredoxin-1 (Srx-1) mediate as a key
player for the restoration of reduced Prx with its peroxidatic activity
in neutralizing the peroxides. For understanding the mechanistic
approach we studied the effect of neurotoxins such as 6-
hydroxydopamine (6-OHDA), MPP+ induced reactive oxygen
species leading inflammation role in neuroblastoma and microglia
cells. Moreover, we also investigated the effect of 7,8-
dihydroxyflavone (7,8-DHF) on sulfiredoxin and peroxiredoxin axis.
We utilized the potential Nrf2 activator (D3T; 3H-1,2-Dithiole-3-
thione) we found the increased expression of sulfiredoxin-1 and with
combination of 7,8-DHF provided the add-on effect that confirms
7,8-DHF role in increasing genes and protein expressions of Srx-1
and Prx (2,3,4,5,6) in cells and animal mouse model of MPTP. The
tunnel assay also confirms the prevented death by 7,8-DHF in the
striatum and nigral region of mice. Thus, TrkB agonist may be future
drug candidate or adjunct in treating Parkinson’s disease with
multiple potentials of neurogenesis and augmenting the antioxidant
status.

P09.03

Leucine-Rich Repeat Kinase 2 regulates Parkinson’s disease
levodopa-induced dyskinesia

Roberta Marongiu*, Leandra Velazquez, Jillian Joyce, Michael
Kaplitt

Weill Cornell Medicine, New York, NY, USA

The gold standard for treatment of Parkinson’s disease (PD) motor
symptoms is the restoration of dopamine transmission with
administration of the dopamine precursor levodopa. However, ~80%
of patients develop abnormal involuntary movements, or levodopa-
induced dyskinesias (LID), which constitute a major cause of
disability and limit therapeutic efficacy. Evidence from in vitro and in
vivo studies suggests that, when nigral dopaminergic neurons
degenerate, levodopa treatment can cause LID by altering
dopamine metabolism and inducing maladaptive neuroplasticity
within the dorsal striatum.

LRRK2 protein has been associated with several key regulators of
striatal medium spiny neuron (MSN) function that are involved in
LID. LRRK2 mutations were shown to increase membrane
presentation of dopamine receptor D1 (Drd1) and downstream
signaling cascades. Overexpression of wild type LRRK2 negatively
regulated PKA activity in MSNs in response to Drd1 activation, while
LRRK2 knockout significantly increased PKA levels in striatal
dendritic spines.

We hypothesize that disruption of LRRK2 levels via either inhibition
of endogenous LRRK2 with short-hairpin RNA (shRNA) interference
or PD-associated G2019S mutation will promote LID in the unilateral
6-hydroxydopamine (60HDA) mouse model of PD. First, we
generated AAV vectors to inhibit mouse LRRK2 (AAV-sh.LRRK2),
and control vector (AAV.sh.Luciferase), and injected it into the
dorsal striatum ipsilateral to the 60HDA lesion in C57BI/6 mice. We
induced LID by administering a daily levodopa treatment for 3
weeks at increasing levodopa doses (3,6,12 mg/kg s.c.). We scored
locomotor, axial, limb and orolingual LID, and surprisingly found that
inhibition of striatal LRRK2 expression significantly increased LID
scores by 40% compared to AAV.sh.Luciferase injected control
mice. To test the influence of G2019S LRRK2 on LID, we 60HDA
lesioned G2019S LRRK2 knock-in mice and wild type mice as
controls. Upon induction of LID as described above, we observed
that G2019S LRRK2 significantly increases rotational behavior and
locomotor LID, while decreasing limb-orolingual LID in dyskinetic
mice. Interestingly, our data suggest that striatal LRRK2 may be a
key regulator of the LID response to dopaminergic pharmacotherapy
and also raises questions about the potential unintended effects of
experimental therapies targeting LRKK2 inhibition on striatal
function.

P09.04

Managing psychosis risk with pharmacotherapy: Help for
patients, caregivers through nursing science & practice
Kathleen McCoy*

University of South Alabama, McMinnville, TN, USA

Psychosis in Parkinson’s disease (PD) may occur as a pathology
prior to diagnosis, as a mental health state, or may occur as a result
of essential medicines in PD management. Although etiologies
differ, the management of psychosis is neccessary for optimal
health and functioning regardless of causation. Patients, their
families and communities suffer when psychosis occurs and is
endured, therefore it is critical that education occur for the broad
benefit of public health. Professional nurse education rarely includes
management of psychosis in PD, as either prescribers and/or
patient/family/community educators. PD has a global presence and
is @ common major issue and/or comorbidity in any health care
setting. Since professional nurses are key to public education in
management of health issues, a project has been created as an
interactive module, designed to prepare undergraduate and
graduate professional nurses is presented. The outcomes of nurse
education include goals of understanding the dynamics of psychosis
in PD. The module includes anatomy, physiology of PD, “on and off”
issues, traditional medicines, as well as pharmacologic advances
are discussed to manage psychosis. To better prepare nurses upon
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graduation to serve this population, this project will also include
prescribing commonly used pharmacologic agents to prevent and
reduce psychosis, regardless of cause, in a timely manner for both
professional level and advance practice registered nurses. The
outcomes projected include a better prepared nursing workforce,
and most importantly, a PD community that is better served.

P09.05

A novel nanocarrier delivery system for curcumin and
deferoxamine as a potential neuroprotective strategy for
Parkinson’s disease

Leah Mursaleen*', Satyanarayana Somavarapu?, Mohammed
Gulrez Zariwala®

" School of Life Sciences, University of Westminster/Department of
Pharmaceutics, UCL School of Pharmacy, London, United Kingdom
2 Department of Pharmaceutics, UCL School of Pharmacy, London,
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3 School of Life Sciences, University of Westminster, London,
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Introduction: In Parkinson’s disease (PD) there is reduced
glutathione levels alongside excessive free iron within
dopaminergic, substantia nigra neurons. This can drive
accumulation of toxic hydroxyl radicals resulting in sustained
oxidative stress and catastrophic cellular damage. The antioxidant
curcumin (CU) and iron chelators such as deferoxamine (DFQO) can
act as potential neuroprotective agents for PD as CU displays free
radical scavenging properties and DFO may limit the availability of
detrimental free iron. However, CU is unstable with low
bioavailability and both compounds are unlikely to access the brain
at therapeutic concentrations. Nano-carriers have demonstrated
potential as targeted delivery systems to improve stability of labile
molecules and increase delivery across membranes including the
blood-brain barrier.

Objectives: This study aimed to develop miceller nanocarrier
delivery systems for CU and/or DFO to counteract rotenone-induced
changes in cell viability and oxidative stress in SH-SY5Y cells.
Methods: Nanocarriers of CU and/or DFO were prepared using the
amphiphilic polymer, Pluronic F68 (P68) by modified thin film
hydration alongside corresponding unloaded formulations. Particle
size and drug loading were assessed using Zetasizer Nano and UV
spectrophotometry, respectively. Nanoformulation toxicity and ability
to counteract rotenone-induced reductions in cell viability were
evaluated using MTT assays. TBARS assays assessed
nanoformulation capacity to counteract rotenone-induced lipid
peroxidation.

Results: All formulations demonstrated high drug loading (>60%)
and nanocarrier size was <200nm. Cytotoxicity was not observed
for any nanoformulation 280% (n=6). 100uM rotenone reduced cell
viability by 38.5% (p<0.0001). 3h pretreatment with various
concentrations of CU, DFO and combined nanoformulations
significantly protected against rotenone-reduced cell viability (5uM
CU (p<0.0001), 10uM CU (p=0.001), 100uM DFO (p<0.0001), 5uM
CU + 50uM DFO (p=0.003), 10uM CU + 100uM DFO (p=0.021)). All
nanoformulations significantly protected against rotenone-induced
lipid peroxidation (p<0.0001) and were superior to free CU and/or
DFO.

Conclusion: This study demonstrates for the first time the use of
P68-based nanocarriers as a delivery system to formulate and
deliver curcumin and/or DFO to counteract a cellular PD model. This
strategy may thus provide a novel approach to fully utilise their
therapeutic benefit for PD.

P09.06

Can Coenzyme Q10 and creatine slow the progress of
Parkinson’s disease?

Ahmed Negida*

Faculty of Medicine, Zagazig University, Zagazig, Sharkia, Egypt

Objectives: This meta-analysis of randomized controlled trials
(RCTs) analysis aims at providing class one evidence about the
efficacy of Coenzyme (CoQ10) and creatine for neuroprotection
against Parkinson’s disease (PD). CoQ10 and creatine are two
antioxidants that showed neuroprotective effects in animal models
of PD. Both drugs were selected by the National Institute of
Neurological Disorders and Stroke as possible disease-modifying
agents for PD and subjected to evaluation in phase Ill clinical trials.
However, clinical trials on both drugs showed controversial results
regarding their efficacy.

Methods: We followed the guidelines of PRISMA statement and
Cochrane handbook guidelines during the preparation of this meta-
analysis. A computer literature search was performed through
October 2018 to identify relevant RCTs. Outcomes of total Unified
Parkinson’s disease Rating Scale (UPDRS), UPDRS |, UPDRS II,
and UPDRS IIl were pooled as standardized mean difference (SMD)
or mean difference (MD) between two groups from baseline to the
endpoint. Statistical heterogeneity was assessed by visual
inspection of the forest plot and measured by chi-square and |
square tests.

Results: Eight RCTS (CoQ10: five RCTs, n=981; and Creatine:
three RCTs, n=1935) were included in this study. Neither CoQ10
nor creatine was superior to placebo in terms of: UPDRS total score
(CoQ10: SMD -0.05, 95% CI [-0.10 to 0.15]; creatine: MD 1.07, 95%
Cl [3.38 to 1.25]), UPDRS Ill (CoQ10: SMD -0.05, 95% CI [-0.07,
0.17]; creatine: MD 0.62, 95% CI [2.27 to 1.02]), UPDRS Il (CoQ10:
SMD -0.10, 95% CI [-0.35, 0.15]; creatine: MD 0.03, 95% CI [0.81 to
0.86]), and UPDRS | (CoQ10: SMD -0.05, 95% CI [-0.10, 0.15];
Creatine: MD 0.03, 95% CI [0.33 to 0.28]).

Conclusion: This meta-analysis provides class one evidence that
neither Coenzyme Q10 nor Creatine can slow the progress of PD or
provide any symptomatic benefit for PD patients.

P09.07

The neuroprotective effect of epicatechin on hemiparkinsonism
induced by MPP + in a rat murine model

José Ivan Patraca Fierro*', Gilberto Chavez', Agustino Martinez?,
Israél Ramirez3, Sergio Guevara’, Hilda Martinez', Moisés Rubio’

" Instituto Nacional de Neurologia y Neurocirugia, México, México,
Mexico
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Introduction: Parkinson’s disease (PD) is characterized by the
death of neurons in the substantia nigra pars compacta (SNpc),
leading to a significant reduction of the dopamine content in the
caudate nucleus and putamen, causing clinical symptoms such as
tremor and loss of postural reflexes. It has been documented that
epicatechin (Epi) is the most abundant flavonoid found in plants
(including Camellia sinensis and Theobroma cacao) and
substantially improves oxidative stress in the various systems (liver,
kidney and skeletal muscle) in a mouse model. In this work we
investigated the neuroprotective effect of epicatechin on the striatum
of the brain of rats while simulating a Parkinson’s syndrome.
Objective: To examine the neuroprotective efficacy before and after
treatment of epicatechin in the murine model of Hemi-Parkinson’s
induced by MPP+

Material and Methods: Male Wistar rats of 250-300 g from the
UNAM'’s Faculty of Medicine were used. They were divided into two
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groups A) pre-treatment and B) post-treatment. In group A), DMSO
in 10% saline solution was administered, via intra-esophageal (IE)
to the control rats, as well as treatments with 10% DMSO plus
epicatechin (150 mg/kg of animal weight). After 5 hours, stereotaxic
surgery was performed using MPP+ (7.5 pg/8 pl). In group B)
stereotaxic surgery using MPP+ was performed. After surgery, 10%
DMSO and saline (control group) and DMSO were administered at
10% plus epicatechin (indicated dose) IE. After 6 days, turn
behavior, Western Blot and Immunofluorescence tests were
performed.

Results: The turning behavior in the pre-treatment animals
improved the with the epicatechin (***p<0.001) compared with the
control group microinjected with MPP+. Likewise, the effect within
the post-treatment animals was 13% fewer turns than the pre-
treatment animals (16%). In the immunofluorescence and the
Western Blot the decrease in TH activity was present in the control
group, both in the striatum, and the substance nigra. It also reversed
the dopaminergic decline and maintained the activity levels in the
animals within the pre- and post-treatment group. Epicatechin is a
possible neuroprotective target molecule against the acute
symptoms, or the early stages of Parkinson’s disease.

BASIC SCIENCE: Electrophysiology &
functional imaging, optogenetics

P10.01

Hitting the brakes: Freezing of gait in Parkinson’s disease
derives from pathological activity in the subthalamic nucleus
Matthew J. Georgiades*', James M. Shine', Moran Gilat?,
Jacqueline McMaster®, Brian Owler®, Neil Mahant*, Simon J.G.
Lewis’
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Freezing of gait is a poorly understood, highly debilitating symptom
of Parkinson’s disease (PD) that manifests as s sudden motor arrest
often leading to falls. Traditional models of PD implicating
dopaminergic denervation inadequately explain the
pathophysiological mechanism of freezing, which occurs
paroxysmally and in a variety of cognitive contexts. As such, current
therapies are partially effective at best.

We collected intraoperative microelectrode recordings of
subthalamic nucleus (STN) multiunit activity (MUA) from 8 patients
with PD performing a validated virtual reality (VR) gait task during
awake neurosurgical implantation of deep brain stimulation (DBS)
electrodes. The intraoperative VR task consisted of a virtual corridor
which subjects navigated using a set of footpedals (Figure 1).

We examined STN MUA firing rate during lower limb freezing events
elicited by the VR task and compared these to periods of normal
walking and volitional stopping. In addition, we analysed beta and
theta frequency modulation of the STN signal and used Granger
Causality Analysis to investigate whether pathological rhythms in
the STN during freezing could be causative of concurrent
pathological lower limb muscle firing recorded by electromyography.
We present evidence to support our original prediction that freezing
episodes are associated with transient increases in STN MUA firing
rate (Freeze=12.61+6.8; Walk=6.5+3.5; p=2.0x10-5). We further

refine the pathophysiological mechanism underlying freezing by
characterising the oscillatory dynamics of STN activity coincident
with freezing. We found an increase in beta activity that peaked with
freezing onset, and increased theta oscillations during freezing
episodes and demonstrate a temporal chain of pathological activity
from the STN to abnormal lower limb muscle firing characteristic of
freezing. Finally, we interrogated the potential clinical utility of STN
spiking activity by contrasting the pathological freezing signature
with purposeful stopping.

Together, these results advance our understanding of the
neurobiological basis of gait freezing in PD, highlighting the role of
emergent STN activity. This work offers a step towards the
identification of clinically useful biomarkers for novel therapeutic
interventions such as closed loop adaptive DBS protocols.

Virtual Reality Gait Task

Thresholded STN Multi-Unit Activity

l atledh. shu. . bkt .u..l

STN MUA

Cerebral Cortex DBS

Lower Limb
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The role of LRRK2 at cortico-and thalamo-striatal synapses in
the G2019S knock-in mouse model
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The striatum is the gateway to the basal ganglia: GABAergic spiny
projection neurons (SPNs) receive converging glutamatergic inputs
from the cortex and the thalamus, as well as dopaminergic
modulation from the substantia nigra, and form the sole output
pathways. Altered striatal circuitry and plasticity is implicated in
numerous psychiatric and neurodegenerative disorders, including
Parkinson’s disease (PD). While mutations in the PD-linked LRRK2
gene perturb several cellular functions, the effects on striatal
plasticity are unknown. We previously reported that the LRRK2-
G2019S mutation increases glutamatergic transmission in cultured
cortical neurons and striatal slices from young G2019S knock-in
(GKl) male mice, suggesting a role in early pathophysiology.
However, glutamatergic inputs from the cortex and thalamus differ
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considerably in their striatal synaptic targets, NMDA/AMPA ratios,
plasticity and vulnerability in PD, with a substantial loss of thalamic
inputs in PD patients and animal models. Thus, we sought to
examine whether the LRRK2-G2019S mutation has pathway-
specific effects, using selective optogenetic activation of cortical or
thalamic inputs while recording from SPNs in striatal slices from 2-
month-old male GKI and wild-type (WT) littermates. We report that
both pathways show greater initial glutamatergic release followed by
rapid depletion, as evidenced by a decrease in light-evoked paired-
pulse ratios and stability of responses over time. We further
examined whether there were any input-specific differences in
mGIluR-dependant LTD, and whether these effects could be rescued
by acute inhibition of LRRK2 kinase activity. While these are
ongoing experiments, preliminary results suggest that the LRRK2
kinase inhibitor MLi2 may restore GKI paired-pulse ratios to levels
observed in WT cells. This work extends the LRRK2 literature by
demonstrating early pathophysiological changes in both cortical and
thalamic evoked glutamatergic release, and examines the potential
for therapeutic intervention by modulating LRRK2 kinase activity.

P10.03

Cortical response to open and closed-loop tactile cueing
during walking and turning in Parkinson’s

Samuel Stuart*, Martina Mancini

Oregon Health and Science University, Portland, Oregon, USA

Gait and turning impairments are common in Parkinson’s disease
(PD). Tactile cues delivered in open (OL) or closed-loop (CL)
modalities may improve gait and turning in PD, but the underlying
mechanisms are unclear. Evidence suggests that attention
stemming from the pre-frontal cortex (PFC) may play a vital role in
cue response. Examining how OL and CL cueing influences PFC
activity in PD may allow greater understanding of mechanisms
involved, which could help develop effective therapeutics. This pilot
study examined PFC activity during walking and turning in response
to OL and CL cueing in PD, and explored association between PFC
activity and behavioral measures/cognitive function.

A mobile functional near-infrared spectroscopy device measured
PFC activity during walking and turning in 25 people with PD (n=13
freezers, n=12 non-freezers. OFF medication). Participants
performed 180° and 360° turns while walking, and a two minute
walk under single and dual-task (AX-CPT) condition with and
without OL (metronome-like vibration) or CL (bio-feedback vibration)
tactile cues. The primary outcome was oxygenated hemoglobin
(HbO2) at the PFC, which is a proxy for cortical activity.

PFC activity increased during a turn compared to prior-to a turn
(p<.001), and was higher in the early phase (first 40sec) compared
to late phase (last 40sec) of walking (p<.001) in PD. Interestingly,
PFC activity did not change with the application of tactile cueing
when walking (OL p=.805, CL p=.258) or turning (OL p=.392, CL
p=.934) in PD, and it did not depend upon freezing status or task
demands. Despite this, walking and turning significantly improved
with both OL and CL cueing, specifically dual-task cost for step
length improved (OL p<.001, CL p=.003) and turning slowed.

PFC activity did not relate to walking or turning performance.
Importantly, a higher PFC activity when walking (single-task early
phase; rho=.56, p=.005) and turning (prior-to 180° turn; rho=-.52,
p=.008) was associated to better executive function (CLOX1 and
TMT-A).

Our preliminary results suggest that both open and closed-loop
cueing can improve behavioral measures of mobility in PD, without
posing additional burden to the PFC. Future research is required to
examine more brain regions and different cueing modality to provide
greater understanding of cue response.

BASIC SCIENCE: Neurophysiology,
functional imaging, human studies

P11.01

Dopamine transporter image of Gerstmann-Straussler-
Scheinker disease

Sang-Myung Cheon’, Jae Woo Kim*?
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Objective: Gerstmann-Straussler-Scheinker disease (GSS) is a
rare genetic form of transmissible spongiform encephalopathy. A
variety of symptoms including parkinsonism developed along with
progressive ataxia in GSS. However, studies on dopamine
transporter (DAT) image have never been reported in the literature
before. We report DAT image of a woman with GSS showing
parkinsonism.

Case: A 45-year-old woman was admitted for slowly progressive
ataxic gait and dysarthria for 5 years. Cognitive decline developed
one year prior to admission and gradually aggravated. In family
history, her mother had similar clinical features and expired at her
fifth decade. Gene study for spinocerebellar ataxia was negative.
On examination, she had severe dysarthria to the point that most of
words were not understandable. However, she could comprehend
and obey simple command. She could not stand alone without
assistance. She also had hearing difficulty. Finger-to-nose test
showed severe ataxia in her both hands. Areflexia was noticed in
lower limbs. Evaluation for parkinsonism was difficult because of
cognitive decline and severe ataxia. However, mild rigidity was
found in her both limbs.

MRI showed severe cerebellar atrophy but not cortical high signal
intensity in DWI. PRNP analysis revealed a mutation in codon 102
proline to leucine (P102L). 129 codon showed methionine
homozygote. DAT image showed mildly decreased uptake in tails of
both striatum.

Conclusion: The DAT image showed mildly decreased uptake in
tails of both striatum corresponding to the clinical features of mild
parkinsonism. However, the typical pattern of dorsoposterior
gradient which was commonly found in idiopathic parkinsonism was
not observed. A larger studies will be needed to know the DAT
uptake pattern in GSS.

P11.02

Transcranial direct current stimulation for limb-kinetic apraxia
in Parkinson’s disease — a randomized, double-blinded, sham-
controlled trial

Jung E. Park*', Hyeong-Ryul Jang', Lee-Uhn Kim? Geun+jin Park?,
Seo-Kyung Kim?, Jeong-Eun Bae? Ji-yi Hong®, Mark Hallett*

' Dongguk University lisan Hospital, Goyang, South Korea

2 Dongguk University, Gyeong-ju, South Korea

3 Dongguk University, Goyang, South Korea

4 National Institutes of Health, Bethesda, MD, USA

Objective: To examine the effects of transcranial direct current
stimulation on limb-kinetic apraxia(LKA) in Parkinson’s disease(PD).
Background: Limb-kinetic apraxia is a commonly overlooked
phenomenon in PD, characterized as difficulty performing precise
and coordinated finger movements. To date, there are no
established treatments for this phenomenon, and levodopa
medication has been reported to have no effect.

Design/Methods: 28 PD patients completed the study. Patients
were randomized to two groups; anodal or sham stimulation. For
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patients assigned to active stimulation, anodal stimulation of the left
posterior parietal cortex was performed using 2 mA current for 20
minutes. Patients receiving sham stimulation also underwent the
session for 20 minutes. The investigators and patients were both
blinded to group allocation. Both groups were instructed to perform
repetitive manual tasks including buttoning and unbuttoning,
handwriting and coin flipping following the stimulation session. The
primary outcome measure was time performing sequential buttoning
and unbuttoning, and several secondary outcome measures were
obtained (e.g., Unified Parkinson’s disease Rating Scale: UPDRS
scores, resting motor threshold: RMT, time writing one’s name 10
times, time flipping a coin using each hand, etc.).

Results: Mean age in the active and sham group were 73 and 72
years, respectively. Mean MMSE scores were 25 and 26,
respectively. Mixed ANOVA was performed and a significant
interaction was found between stimulation type and conditions
(medication OFF, ON, tDCS immediate and post-tDCS 24 hours).
Patients who received active (anodal) stimulation were found to
have a significant decrease in sequential buttoning and unbuttoning
times immediately following tDCS and at 24 hours, compared to the
medication-OFF state (31% and 29% decrease, respectively). No
statistically significant findings were found in the sham group.
Conclusions: Anodal tDCS of the left posterior parietal cortex,
relevant in praxis, appears to be effective in ameliorating LKA in PD.
Therefore, future long-term projects performing serial stimulation
sessions seem worthwhile.

P11.03

Olfactory bulb atrophy in the earliest clinical stage of
Parkinson’s disease

Rachel Stanford, Lauren Spreen’, Thyagarajan Subramanian?,
Qing Yang', Jianli Wang*'

" Radiology, Penn State College of Medicine, Hershey,
Pennsylvania, USA

2 Neurology, Penn State College of Medicine, Hershey,
Pennsylvania, USA

Objective: To investigate whether there is olfactory bulb (OB)
atrophy in the earliest clinical stage of Parkinson’s disease (PD).
Introduction: PD is characterized by motor and non-motor
symptoms. Hyposmia has been reported to occur in the majority of
early-stage PD patients, with deficits in odor detection, identification,
and discrimination. Postmortem studies show that the OB is highly
affected by Lewy bodies, the hallmark pathology of PD. However,
whether there are OB morphological changes in early-stage PD is
not clear. We hypothesized that there will be detectable OB atrophy
in H&Y stage-1 PD patients.

Methods: Seventeen idiopathic stage-1 PD participants and 14
age/sex-matched HCs participated in this study. Smellthresholds
and smell identification functions were obtained using OLFACT-C
Olfactory Threshold Test, University of Pennsylvania Smell
Identification Test (UPSIT), and OLFACT-C Olfactory Identification
Test. Each nostril was assessed separately. The MRI study was
conducted on a 3T scanner with a 64-channel head/neck coil. OB
volumes of left and right sides were measured via manual
segmentation by two raters blinded to patient status and olfactory
scores. Analysis of OB volume was performed with both absolute
and intracranial volume (ICV) normalized volume. Cross-cohort
comparisons were conducted using ANOVA with multiple
comparisons and age/sex as covariates in SPSS. The two sides
were compared with paired t-tests.

Results: Scores of smell threshold and identification tests were
significantly lower in stage-1 PD patients compared to those of HCs
(p<0.001). Comparison of OB volumes revealed significant
differences between the two groups when using absolute OB
volume values (left: p=0.036, right: p=0.014, total: p=0.014) and ICV

normalized volumes (left: p=0.038, right p=0.019, total: p=0.014).
There were no significant differences between left and right sides in
smell functions or OB volumes in either group.

Conclusion: Results from the psychophysical tests of smell
functions demonstrate significant smell deficits in H&Y stage-1 PD
patients. In alignment with reduced smell functions, OB volume was
found to be reduced in the PD group. Our findings support our
hypothesis that there is OB atrophy in the earliest clinical stage of
PD. To further validate this finding, longitudinal studies are
necessary.

P11.04

Vital paradigm shift for people living with Parkinson’s
Andrew Wong*', Meng Chuo Wong?, Annette Gartland**

" EP coach and trainer, Kajang, Selangor, Malaysia

2 Sibu Parkinson Society, Sibu, Sarawak, Malaysia

3 Freelance Journalist, Kuala Lumpur, Federal Territory, Malaysia

“One cannot solve the problem at the same level that creates it.”
~Albert Einstein

Parkinson’s disease can cause much suffering for those living with
it. It impairs people’s physical abilities and their mental processes.
People with Parkinson’s cannot live life as they did before they were
diagnosed. Their long-term future becomes dominated by the
disease.

Too often, the medical treatments proposed for Parkinson’s have
only superficial results. They don’t reach the deeper causes of the
disease, and patients can suffer severe side effects.

In January 2018, members of the Sibu Parkinson Society underwent
a two-day training session about the Chinese healing system Yellow
Emperor's Inner Classic (YEIC), which dates back about 3,000
years.

According to YEIC, there are tell-tale signs well before major
diseases develop. They can be summarised as a yin-yang
imbalance.

YEIC sees a human being as an integrated whole, made up of
several subsystems with linked functionalities.

Healing is focused on restoring these subsystems and
functionalities. YEIC concentrates on the well-being of the person
overall, not the disease that is manifested.

When the body’s subsystems and functionalities are restored, a
person’s physical, mental, and emotional health all improve.

The paradigm shift involves changes in belief systems and
practices.

1. The YEIC approach to diet is very different from western theories
about nutrition. According to YEIC, the foods that we consume daily
act as medicines for the bodily system’s functionalities.

2. The concepts behind the qi (energy) therapies used in YEIC
healing are very different from those on which western
physiotherapy is based, although some of the practices are similar.
The focus is on the movement of qi to improve the body’s
subsystems and their functionalities.

3. YEIC healing brings about a shift in people’s emotions, their value
and belief systems, and even their personality.

When YEIC practices become part of a person’s daily life, his or her
whole consciousness changes. People become more inspired and
every cell of their body is energised. Healing becomes holistic.
People with Parkinson’'s who create this paradigm shift feel a
difference within six months.

With YEIC, you become the master of your health issues, not their
victim.
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Premovement betaband event-related desynchronization
related to simple lower limb movement and simulated gait
initiation in Parkinson’s disease patients: MEG study

Ji Young Yun*', Beomseok Jeon?

" Ewha Womans University, Seoul, South Korea

2 Seoul National University Hospital, Seoul, South Korea

Objective: To compare premovement event related
desynchronization (ERD) between simple lower limb movement and
simulated gait initiation in Parkinson’s disease (PD) patients using
Magnetoencephalography (MEG).

Background: It has been known that the beta-band (13-30Hz)
desynchronization in motor-related cerebral cortex during motor
preparation is modulated by the motor task. In this study, we
compared premovement ERD between lower limb movement and
simulated gait initiation in PD patients.

Methods: We enrolled PD patients without gait freezing, and the
subjects were to take MEG on two tasks with right feet. In the first
task, the task was simple ankle dorsiflexion (S(-)) similar to gait
initiation, and in the second, simulated gait initiation was done with
simple dorsiflexion (S(+)). Each task was examined in visual cued
movement sequences independently. We performed the two tasks
in  medication-off state(M(-)) and medication-on state(M(+)),
respectively. Gyroscope chips were attached to right toe to precisely
detect movement onsets and artifacts. Visual cue was presented on
the screen irregularly.

Time-frequency power plot were calculated for each tasks during
the premovement period (the 2.0 seconds preceding S(-) or S(+)
execution), and the corresponding beta-band ERD (beta-ERD) or
beta-band synchronization (beta-ERS) power was represented. We
chose the sensors near the contralateral supplementary motor,
premotor and primary motor cortex.

Results: We analyzed data from 11 PD patients. During 0.6-0.0
sec prior to the movement onset, the maximum premovement beta-
ERD values were statistically different in M(+) (-65.22+30.85% in S(-
) vs. -82.36150.71% in S(+), P=0.04, respectively), but not in
M(-) (-53.45+£18.53% in S(-) vs. -60.17+29.58% in S(+), P=0.35,
respectively). Mean power of beta-ERD showed significant
differences between S(-) and S(+) different in M(+) (-32.71+2.85% in
S(-) vs. -47.02427.68% in S(+), P=0.02) and not in M(-) (-
20.50%7.16% in S(-) vs. -25.12+10.93% in S(+), P=0.85).
Conclusions: We found that the maximum or mean power in
premovement beta-ERD activity was higher in S(+) than S(-) in the
contralateral medial sensorimotor area in M(+). This result
implicates that the beta-band power during premovement phase can
reflect the intent of movement in PD patients in medication-on state.

CLINICAL SCIENCE: Symptoms, signs,
features & non-motor manifestations

P12.01

Visuomotor training to music with learning choreography
changes sensorimotor networks and weekly dance slows down
disease progression as assessed by UPDRS and MMSE over 4-
years

Karolina Bearss*', Rachel Bar?, Rebecca Barnstaple*, Joseph FX
DeSouza®

' Centre for Vision Research, Department of Psychology, Graduate
Program in Neuroscience, York University, Toronto, ON, Canada

2 Canada’s National Ballet School, Toronto, ON, Canada

3 Centre for Vision Research, Departments of Psychology and
Biology, Graduate Program in Neuroscience, and Interdisciplinary
Studies, York University, Toronto, ON, Canada

4 Chigamik, Centre for Vision Research, Departments of Psychology
and Dance, Graduate Program in Neuroscience, and
Interdisciplinary Studies, York University, Midland, ON, Canada

Purpose: Our research groups goals are to: (1) Develop a robust
strategy to fight neurodegeneration, leveraging the brain’s remaining
plasticity through complex visuomotor enrichment, i.e. dance; (2)
Develop putative neural mechanisms and predictive models which
can be used to identify future biomarkers; (3) Collect longitudinal
data.
Method: Using functional neuroimaging scans we studied 10 people
with Parkinson’s disease (PwPD) learning choreographed dance.
For the next 4 years, we enrolled 110 subjects (n=67 PwPD) using
rsEEG, UPDRS [-IV, MMSE, GDS and PANAS-X. These interim
results discuss 10 (fMRI) and 16 (UPDRS I-1V) PwPD, drawn from a
pool of participants we are longitudinally following. 16 PD-Dancers
were H&Y=1.25 (SD=0.86), Age=68.73 (SD=8.41), Disease
Duration=5.54 (SD=4.52) trained in 1.25-hour Dance for PD®
classes. UPDRS Ill videos were scored by 7-8 MDS-trained raters
and were averaged and plotted in the blue data in the figure. There
was no disease progression in all four subscales of the UPDRS in
our 16 PwPD: motor impairment across time in PwPD (blue data in
figure, p=.817); daily living (p=.329), motor experiences of daily
living (p=.540), and motor complications (p=.390). MMSE also
showed no significant impairment. We used the Parkinson’s
Progression Markers Initiative (PPMI) to match our PD-Dancers
longitudinally. A significant Group (PD-Dancers and PD-Controls) by
Days interaction showed that PwWPD who danced had less motor
impairment (M=18.75) than PD-Controls (M=24.61) over time
(p=0.049). PD-Controls showed normal motor impairment (subscale
Ill) across time (p=0.009) but our PD-Dancers did not. PD-Dancers
subscales | (p=0.005) and Il (p=0.008) showed progression across
time, whereas subscale 1V showed no progression (p=0.365). Our
interim longitudinal study results indicate the potential for dance to
slow disease progression in PD. The brain regions involved were
analyzed using a general linear model (p<0.001 BonfCor) bilateral
auditory regions, supplementary motor cortex, parietal, prefrontal
and subcortical regions (putamen, caudate and thalamic regions)
and the subset black graph shows this progression. These findings
suggest the benefits of weekly dance for PwPD as a supplement to
a normal PD treatment regimen helps slow down disease
progression.
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Randomized multicenter single-blind parallel-group trial to
compare the efficacy of a Holter for Parkinson symptoms
against other clinical follow-up methods

Alejandro Rodriguez-Molinero’, Jorge Hernandez-Vara? David
Pérez®, Andreu Catala**, Angels Bayeés®, Juan Carlos Martinez®

' Consorci Sanitari del Garraf. SENSE4CARE, Vilanova i la Geltru,
Catalonia, Spain

2 Hospital Universitari Vall d’Hebron, Barcelona, Catalonia, Spain
3 Hospital Universitario 12 de Octubre, Madrid, Madrid, Spain

4 Universitat Politécnica de Catalunya. SENSE4CARE, Barcelona,
Catalonia, Spain

5 Centro Médico Teknon, Barcelona, Catalonia, Spain

8 Hospital Universitario Ramén y Cajal, Madrid, Madrid, Spain

Introduction: In the last few years, a number of research studies
have been carried out for developing and validating portable
technological devices for monitoring the motor manifestations of the
Parkinson’s disease (PD). The efficacy of such devices to enhance
clinical control of the disease is unknown.

Methods: Randomized, single-blind, controlled trial. Neurologists
from different Spanish healthcare centers will be randomly allocated
to one of three study groups (1:1:1): A) therapy adjustment based
on the information coming from STAT-ON, a inertial wearable
device for monitoring PD motor symptoms commercialized by
Sense4Care S.L., which their patients will be wearing for 7 days; B)
therapy adjustment based on the information coming from a diary,
where their patients will record motor fluctuations for 7 days; C)
therapy adjustment based on the clinical information recorded
during patients’ visits. The recruitment period will last 12 months,
during which inclusion of 330 patients is expected.

The efficacy of interventions will be measured through the time in
Off (motor fluctuations diary), occurrence and intensity of dyskinesia
(data from the Unified Parkinson’s disease Rating Scale),
occurrence and intensity of Freezing of Gait episodes (Freezing of
Gait Questionnaire) and number of visits to the doctor for
medication adjustment. In the assessment of efficacy results a
double approach will be used: evaluation of superiority against
group C and evaluation of non-inferiority against group A.

Results: The results of this study will provide information on the
practical usefulness of the information processed by the STAT-ON
wearable sensor, presented in a report generated by the
corresponding application. Consequently, this study will analyze the
convenience of adopting this technology in the clinical practice and
future clinical trials.

Conclusions: This clinical trial has been designed to evaluate
whether automated symptom-monitorization systems (holter for
Parkinson) enhance the clinical control of patients with motor
fluctuations. We expect to obtain the first results by the first half of
2020.

P12.03

Exploring the experience of wearing off in Parkinson’s disease:
A qualitative research approach

Lana Chahine’, Connie Marras? Daisy Daeschler®, Steven Kahl*,
Robyn Rapoport®, Arina Goyle®, Chelle Precht®, Sohini
Chowdhury**, Catherine Kopil®

" University of Pittbsurgh, Pittsburgh, PA, USA

2 Toronto Western Hospital, Toronto, ON, Canada

3 Michael J Fox Foundation, New York, NY, USA

4 Tuck School of Business, Dartmouth College, Hanover, NH, USA
5 SSRS, Chicago, IL, USA

Objective: To gain insights into how patients with PD communicate
about wearing off via an in-depth analysis of patient descriptions of
their experiences with this phenomenon.

Background: Wearing off in Parkinson's disease (PD) is
characterized by the emergence of symptoms prior to scheduled
doses of dopaminergic medication, that usually improve after
redosing. While treatable, it has a significant negative impact on
quality of life. Thus, its diagnosis is essential. Unfortunately, it may
go undetected in many patients. Better understanding of how
patients with PD communicate about wearing off is needed.
Design/Methods: A convenience sample of PD patients on
levodopa therapy reporting wearing off was recruited. Qualitative
exploration occurred in 2 phases. Phase 1 included 12 participants
and consisted of moderator facilitated online journaling exercises for
1-2 hours/day for 3 days, while patients were either in the off- or on-
medication state. A series of questions, interactive graphics, and
images were presented to facilitate discussion and elicit detailed
descriptions. Phase 2 involved in-depth semi-structured telephone
interviews administered to 14 additional participants.

Results: Four main themes regarding the experience of wearing off
in PD emerged (1) During wearing off, patients usually experience
multiple motor and non-motor symptoms of varying levels of severity
(2) Off symptoms can be triggered as well as mitigated by
environmental/situational factors (3) PD patients have a rich
language that enables them to understand, contextualize, and
communicate about their experience of wearing off, including use of
metaphors as well as technical medical terminology (4) The range of
linguistic tools employed by patients to describe their wearing off
symptoms vary dramatically between and within patients.
Conclusions: Wearing off is a complex, multidimensional
phenomenon. Our findings shed light on the means of
communication patients with PD employ to describe wearing off.
These findings provide a starting point for devising interventions to
improve physician-patient communication about wearing off.

P12.04

Complementary and Alternative Medicine (CAM) and over-the-
counter therapies in Parkinson’s: A simple algorithm and
relatively inexpensive plan

Frank Church*

UNC School of Medicine, Chapel Hill, NC, USA

Parkinson’s disease (PD) is a progressive degenerative nervous
system disorder and is the second most common
neurodegenerative disorder in the elderly population. The disease
originates from the loss of dopamine-producing neurons in the
substantia nigra in the brain, resulting in unregulated activity of the
basal ganglia. The etiology of PD is still evolving; however, there is
substantial evidence supporting the detrimental effects of
neuroinflammation, environmental toxins, numerous genetic factors,
changes in the cellular microenvironment (oxidative stress), innate
and possibly adaptive immune systems, and advanced aging.

My plan consists of (i) traditional Parkinson’s medication
(Carbidopa/Levodopa and dopamine agonist); (ii) supplemented by
a complementary and alternative medicine (CAM) approach, and (iii)
fueled by exercise. My philosophy is simple because | truly believe
there are steps | can follow to remain as healthy as possible, which
include having a positive mindset to support this effort, and to
accept the axiom of the harder | try the better I'll be.

My CAM strategy is relatively straightforward and based on the
following scientific features: (1) does it counteract one of the
proposed causes of Parkinson’s as described above? (2) does it
augment one of the biological mechanisms that could contribute to
slowing progression of Parkinson’s? (3) does the compound
penetrate the blood brain barrier? (4) is there any published
information in animal models or in human clinical trials? (5) Are the
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compounds easy to take orally and relatively inexpensive. Based on
the 5 points above, my CAM strategy consists of mannitol,
resveratrol, taurine, N-acetyl cysteine (NAC), and S-acetyl
glutathione. Also, daily exercise and adequate sleep are essential.

Advanced aging
Environmental toxin
L Genetic
Immunologic
Inflammation
Oxidative stress
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Observed racial differences in Parkinson’s disease in the Fox
Insight cohort, an international internet-based study

Marissa Dean*', Janel Barnes? Luba Smolensky®, Ninad
Amondikar®, Chelsea Caspell-Garcia?, Traci Schwieger?, Lindsey
Riley?®, Caroline Tanner®, David Standaert’

" University of Alabama, Department of Neurology, Birmingham,
Alabama, USA

2 University of lowa, lowa City, lowa, USA

3 The Michael J. Fox Foundation for Parkinson’s Research, New
York, New York, USA

4 UCSF & PADRECC, Department of Neurology; SFVAHCS,
Department of Neurology, San Francisco, California, USA

Background: Prior studies have suggested there may be important
differences in the characteristics of Parkinson’s disease (PD) in the
African American (AA) population compared to Caucasians.
Reported differences include: lower prevalence in the AA
population; more advanced symptoms at diagnosis; and a greater
frequency of dementia. All of these observations are based on
relatively small population samples. Fox Insight, a large-scale,
internet-based study, provides an opportunity to evaluate PD racial
differences using a large database of patient-reported information.
Objective: To identify differences between White and AA patients
using PD patient-reported demographics, motor symptoms, and
non-motor symptoms.

Methods: Data was extracted from Fox Insight on October 11,
2018. Subjects that reported the diagnosis of PD and reported their
race as either White or African American were included. Missing
data was excluded from analysis. Student’s t-tests, Chi-square, or
Fisher's exact tests were used to compare all variables between
African American and White PD patients. Statistical analyses were
performed using SAS 9.4 (SAS Institute Inc., Cary, NC).

Results: There were 15,793 White and 128 AA patients enrolled in
the study at the time of data extraction. Several clinical features
distinguished these populations. The AA patients more frequently
reported a younger age of PD diagnosis (p<0.0001) and less
frequently reported a family history of PD (p<0.0014). Freezing,
hallucinations, vivid dreams, acting out dreams, and cognitive
changes were more frequently reported by AA patients (p<.01 for
each of these features). (Table 1)

Conclusions: Fox Insight provides a unique opportunity to explore
features of PD in a large international population. Although the
current sample size of Fox Insight is more than 15,000, AA patients
are under-represented and make up less than 1% of the sample.
This preliminary analysis suggests there are important differences: it
appears that AA patients are diagnosed with PD at a younger age,
more often lack a family history of PD, and more frequently have
hallucinations, dream enactment, and cognitive changes when

compared to White PD patients. Replication of these data in an
independent sample is an important next step.

Table 1: Characteristics of White vs AA PD patients

White AR pvalue®
Demographics
Current age (SD) 65.34 [9.59) 60.69 (12.32) <0.0001
Age at PD Diagnosis (SD] 60.00 (10.65] 55.54 (12.81) 0.0001
Family History PD 0.0014
Yes 3869 (28.0%) 11 {12.0%)
No 8102 63
Prefer Not To Answer 6 0
Unknown 1861 18
Non-motor symptoms in last month
Hallucinations 0.0010
Yes 1475 (11.3%) 20(22.5%)
No 11565 69
Vivid dreams 0.0094
Yes 4442 (34.1%) 42 (47.2%)
No 8587 47
Forgetting to do things/memory 0.0034
Yes 6322 (48.5%) 57 (64.0%)
No 6719 32
Acting out dreams. 0.0004
Yes 4274 (32.8%) 45 (50.1%)
No 8754 a4
Difficulty keeping train of thought 0.0014
None 5447 (42.7%) 28 (32.2%)
Alittle 5147 30
Somewhat 1457 17
Alot 632 (5.0%) 11{12.6%)
Cannot do 56 1
Prefer Not to Answer 10 0
Difficulty following complex instructions 0.0068
None 8403 (65.9%) 50(57.5%)
Alittle 2845 16
Somewhat 939 11
Alot 421(3.3 %) 7(8.0%)
Cannot do 142 3
Prefer Not To Answer 10 0
Difficulty explaining several steps 0.0068
None 6660 (52.2%) 32 (36.8%)
Alittle 3839 n
Somewhat 1390 11
Alot 712 (5.6%) 11(12.6%)
Cannot do 138 2
Prefer Not To Answer 18 0
Difficulty counting money 0.0055
None 10872 (85.2%) 65 (74.7%)
A little 1257 11
Somewhat 380 5
Alet 158 (1.2%) 4{4.6%)
Cannot do 89 2
Prefer Not To Answer 27 0
Motor symptoms in last week
Freezing 0.0008
0(none) 8990 (68.9%) 45 (50.6%)
1 a7 19
2 897 14
3 682 7
4 (severe) 260 (2.0%) 4(4.5%)

*only p values <0.01 were included in table for the listed categories

Key: AA=African American; PD=Parkinson’s Disease; SD=standard deviation
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Impact and perceptions of non-motor symptoms in Parkinson’s
disease as reported by people with Parkinson’s (PwP) and their
care partners: A pilot survey of the PMDAIliance

Sarah Jones*', Robert Hauser?, Neal Hermanowicz®

" Parkinson & Movement Disorder Alliance, Tucson, AZ, USA

2 USF Parkinson’s disease and Movement Disorders Center,
Tampa, FL, USA

3 University California, Irvine, Irvine, CA, USA

Parkinson and Movement Disorders Alliance (PMDAlliance), a
nonprofit organization that promotes the daily health and well-being
of people with PD and their care partners distributed a survey to
better understand the perceptions, experiences, and educational
needs of individuals with non-motor symptoms (NMS) of PD and
their care partners. The survey was addressed to the total
membership of the PMDAIlliance (approximately N=3685). A total of
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700 respondents completed the survey, either totally or partially. Of
the 700 respondents, 54% were care partners and 41% were
people/persons with Parkinson’s disease (PwP). The remaining 5%
were non-care partners/family members of PwP or “others.”

Among the 700 respondents, 90% reported that PwP experienced
NMS. Notably, a greater percentage of care partners reported that
their PwP experienced NMS than did PwP (97% vs 80%). Overall,
more than half of respondents (responses pooled for 581 PwP and
care partners) reported sleep problems or excessive tiredness
(84%), cognitive challenges (75%), anxiety (65%), or depression
(55%) among PwP (ie, reported by PwP themselves or their care
partners). Respondents also reported a high prevalence of
hallucinations (41%) and delusions (24%) among PwP (ie, reported
by PwP themselves or their care partners). There were differences
in reported NMS prevalence in PwP between care partners and
PwP, with care partners reporting higher prevalences across all
symptoms. The differences in reported NMS prevalence by care
partners (357 respondents) and PwP (216 respondents) were
statistically significant for cognitive symptoms (84% vs 62%),
anxiety (69% vs 65%), depression (59% vs 55%), hallucinations
(51% vs 23%), and delusions (32% vs 8%) Among respondents with
NMS experience, as PwP or care partners (579 respondents), the
onset of NMS occurred within the first 3 years after PD diagnosis for
more than half (53%), and within the first 5 years after diagnosis for
72%. The reported onset of NMS appeared to be largely similar for
affected PwP, whether reported by them or by their care partners.

Impact and perceptions of NMS on patients with Parkinson’s
disease and their care partners: a pilot survey of the PMDAlliance

Robert Hauser, MD, Neil Hermanowicz, MD, Sarah Janes, MPA, MS

I | I I I I I I I Discussion & comments from survey:
L F

A large number of participants entered in narrative
comments,

Because PMDAlliance engages in human-centric design
capturing the social/storytelling component of the
experience of living with PD, review of the narratives is

essential
h Comments will be added here to ensure the human

e centric portion of the survey is captured.
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A fitbit for Parkinson’s?
Lars Jorgensen™
CERN, Geneva, Switzerland

After being diagnosed with Parkinson’s a couple of years ago and
being in the lucky situation of working at CERN, the European
Laboratory for Particle Physics — a place with lots of engineers and
technicians, who relish a challenge — my colleagues and | were
surprised to find that a simple personal wearable device to monitor
the symptoms of Parkinson’s 24/7 was not available. At least a
device like that would make it possible for the patient to keep track
of how his or her own disease develops. There are already a few
such devices available but they are all only available from very few
neurology clinics and thus only to the very few patients frequenting
those few clinics. We would like to make them available to all
Parkinson’s patients.

Given that most Parkinson’s patients are above 65 years of age and
hence perhaps not very tech savvy, the device should be made as
simple to operate as possible and it should be easy to retrieve the
data and visualize it.

We believe the time to make such a wearable device is how. The
development of much better batteries and better and less power
hungry sensors, memory and e-ink screens allows us to build a

device, which will only need to be charged every 14—21 days thus
also allowing tracking of sleep related symptoms. The sensor
package consists of accelerometers, gyroscopes and
magnetometers. Battery lifetime is extended by only downloading
the data when the device is connected for recharging. The device
will also have medicine reminders and a button to record the exact
time the pills were taken. This could also be used to make the
patient do certain exercises that will help in monitoring the
progression of typical symptoms other than just tremors. If the
patient allows it, the data could also be added to a large database
where machine learning algorithms could try to analyze the data for
connections hither here never seen. This might aid us in learning
more about the disease and perhaps help in the quest for a cure.

P12.08

Chief complaints of de novo patients with Parkinson’s disease
Kenichi Kashihara*, Michio Kitayama

Department of Neurology, Okayama Kyokuto Hospital, Okayama,
Japan

Objective: Patients are required to see a doctor for early diagnosis
of Parkinson’s disease.

We discuss what kind of symptoms the patients have with feeling
abnormal for their visit.

Methods: We examined chief complaints of our outpatients with de
novo Parkinson’s disease between April 2015 and October 2018.
They were diagnosed according to UK brain bank criteria.

Results: There were total 334 patients (142 men and 192 women).
Their chief complaints were classified as follows: (i) those
associated with motor symptoms of Parkinson’'s disease, (ii)
abnormalities attributable to motor symptoms, (iii) non-motor
symptoms, (iv) those for other diseases, which included 213
patients (63.8%), 40 patients (12.0%), 63 patients (19.2%), 134
patients (3.9%), respectively. Tremor was the most common
complaint of motor symptoms, observed in 107 patients (19.2%).
Other complaints in (i) included gait disturbance (63 cases),
bradykinesia (11), frequent fall (8), postural disturbance (6), poor
hand movement and dysgraphia (6), dysarthria or dysphagia (6),
gait festination (4 cases), and freezing (2). In (ii), complaints were
shown as unsteady walking (26), weakness in hands and legs (8
cases), light-headedness (2), and body stiffness (2). Non-motor
symptoms in (iii) consisted of forgetfulness (15), numbness in hands
and feet (12), headache (9), pain in hands, feet and hips (8), fatigue
(5), blood pressure fluctuation (4), difficulty in concentrating (3
cases), sleep talking (3), syncope (2), restless legs (1), and apathy
(1). Patients in (iv) had symptoms such as cervical spondylosis (4),
vertigo (3), polyneuritis (2), migraine (2), transient ischemic attack
(1), Bell's palsy (1), and hemifacial spasm (1).

Conclusion: Approximately 75% of patients’ complaints involve
motor symptoms or related disorders, with high percentage of 50%
for tremor and gait disturbance. On the other hand, 20% of patients
present with non-motor symptoms. Therefore, motor symptoms are
suspected even in patients with a non-motor symptom as a chief
complaint. It is also required that doctors consider Parkinson’s
disease in the daily medical care because they may detect it in
patients showing symptoms of other diseases.
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Eye problems experienced by people with Parkinson’s disease
- Influence of double vision on activities of daily living

Yoshiki Kuwahara*', Reina Miyamoto®, Syun Tanaka', Mitsushi
Sekimoto’, Shinichi Takabatake?

" KANAERU LINK Co., Ltd, Osaka, Japan

2 Osaka Prefecture University Graduate School of Comprehensive
Rehabilitation, Habikino, Osaka, Japan

Introduction: The purpose of this report is to show the eye
problems experienced by people with Parkinson’s disease,
especially the presence and duration of double vision(DV), and the
impact on daily life.

People with Parkinson’s disease experience various eye-related
problems such as difficulty in eye movements, DV, blurred vision,
blepharospasm. DV is one factor that interferes with activities of
daily living. However, in Japan it is not fully recognized.

Method: We conducted a questionnaire survey on 42 persons using
day service center specialized in Parkinson’s disease. The question
was 20 items such as “Do you have DV?”, “Does DV occur at a
certain time?”, “What is troubling with DV?”, “Does DV also occur
when viewing with one eye?” and so on.

Result: 16 people out of 42 responded that they had DV. And 9 out
of 16 responded to all items.

1) Presence or absence of DV: 3 answered “always there” and 6
“sometimes”.

2) Does DV occur at a certain time: 2 answered “constant’, 5 were
“constant”,2 were “not quite constant”.

3) What is troubling with DV: 5 of them answered “It is hard to see
television”, 2 were “hard to work at hand”, 1 were “Because the eye
movement is bad, | will stare at one point”, 1 were “no particular”.

4) Does DV also occur when viewing with one eye: 2 answered
“Yes”, 4 were “No” and 3 were “| do not know.”

Discussion: 16 people in 42 were conscious of DV, and as a result
of the investigation of 9 people, it became clear that the time for DV
is approximately constant for 7 people. This indicates that
medication time and DV are related. Many also appealed that DV
was a problem when watching TV images. In the future, it is
necessary to study in detail the relationship between DV and
medicinal effect, more detailed difficulty in everyday life.

In addition, 2 out of 9 respondents said “DV occurs even with one
eye alone.” This indicates the necessity of considering ocular
organic problems such as astigmatism.

P12.10

What emotional prosodies tell us about early-onset Parkinson’s
disease

Lut Lim Mak*, Lorinda Kwan-Chen, Li-chih Wang

The Education University of Hong Kong

Previous study indicated that people with Parkinson’s disease (PD)
impairs the identification of emotions. Deficit in recognition of
emotions in PD might be related to the onset-differences of PD,
where a progressive neurological manner with the decline in
emotion recognition is suggested.

The purpose of the present study set out to investigate where the
ability in emotion recognition is affected in either early-onset and
typical-onset Cantonese-speakers with PD and to test their potential
difference in the ability of emotion recognition in four specific
emotional valences (happiness, sadness, anger, and neutral).
Method: Sixty Cantonese-speaking participants were recruited into
three experiment groups (20 participants with early onset of PD, 20
participants with typical-onset of PD and 20 participants from normal
population). Four emotions (happiness, sadness, anger, and
neutral) were presented randomly in two conditions: (1) congruent

and (2) incongruent visual-auditory integration. The participants
were instructed to watch photos of facial emotional expressions
presented by the respective eye region of a model, and heard the
vocal emotion presented concurrently. They were required to
choose a name of emotion from multiple-choice task that are the
most relevant to what they heard from the visual-auditory
integration.

Results: Both PD groups were less accurate to recognize vocal
emotion of speakers presented in visual-auditory integration, but no
onset-differences were showed in our results. The result align with
previous studies that the presence of PD decreased the accuracy in
emotion recognition. By conducting between-group analysis of
individual recognition of emotions, early-onset-PD outperformed
typical-onset PD in recognizing happy and angry vocal emotion from
visual-auditory integration, where they demonstrated similar
performances in recognizing sad and neutral vocal emotion from
visual-auditory integration.

Our study confirmed PD impaired the vocal emotions recognition.
However, early-onset PD preserved ability to recognize positive
valences (happiness and anger) while typical-onset PD experienced
deficits in vocal emotion recognition for all emotion states.

P12.11

Communication about of OFF periods in Parkinson’s disease:
A survey of physicians, PwP and carepartners

Connie Marras*', Tara Rastin', Melissa Armstrong? Anna Gagliardi®
' Toronto Western Hospital, Toronto, ON, Canada

2 University of Florida, Gainesville, FL, USA

3 Toronto General Hospital Research Institute, Toronto, ON,
Canada

Background: OFF periods impair quality of life of patients with
Parkinson’s disease and are often amenable to treatment. Optimal
treatment decisions rely on effective communication between
physicians, PwP and carepartners regarding this highly variable and
complex phenomenon. Little is published in the literature about
communication about OFF periods.

Methods: Informed by interviews with physicians, PwP and
carepartners we designed questionnaires for each group. We
surveyed these parties using an online platform to investigate the
frequency, content and ease of communication about OFF periods
and barriers and facilitators of communication with physicians.
Results: 50 movement disorder neurologists, 50 general
neurologists, 442 PwP and 97 carepartners participated. A free-
flowing dialogue is the mainstay of communication according to all
parties. Motor aspects of OFF periods are discussed more
frequently than non-motor aspects (90% vs <50% according to both
general neurologists and movement disorder neurologists). The
most common physician-reported barriers to communication are
patient cognitive impairment, patient difficulty recognizing OFF
periods and poor patient understanding of OFF periods’ relationship
to medication timing. The barriers most commonly cited as major by
PwP were that they perceived OFF periods to be part of the disease
(i.e., not a clinical aspect that could be improved by a physician),
variability of symptoms, and difficulty in describing symptoms. The
most commonly described communication facilitator (by physicians)
was the input of a caregiver. Positively viewed but less commonly
used facilitators include pre-visit questionnaires or diaries, digital
apps or wearable devices to monitor fluctuations. The majority of
PwP and carepartners identified a free-flowing dialogue with their
physicians and having an agenda as helpful facilitators of
communication about OFF periods which they already use. The
majority of both groups felt that keeping a diary and pre-visit
questionnaires were potentially helpful facilitators that were not
currently in use.
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Conclusions: Perceived barriers and facilitators to communication
about OFF periods are different between health care providers and
receivers of health care. Modifiable barriers and facilitators that
could be implemented were identified by both groups. Future
research should develop and test strategies based on this input to
optimize communication and thus clinical care for this common and
debilitating problem.

P12.12

Experience and impact of OFF periods in Parkinson’s disease:
A survey of physicians, PwP and carepartners

Connie Marras*', Tara Rastin’, Melissa Armstrong? Anna Gagliardi®
1 Toronto Western Hospital, Toronto, ON, Canada

2 University of Florida, Gainesville, FL, USA

3 Toronto General Hospital Research Institute, Toronto, ON,
Canada

Background: OFF periods impair quality of life in patients with
Parkinson’s disease (PwP) and are often amenable to treatment.
Optimal treatment decisions rely on assessing the impact of these
periods on PwP and their carepartners. Little is known about the
impact of OFF periods on their daily lives. Methods: Informed by
interviews with neurologists, PwP and carepartners, we designed
questionnaires for each group. We surveyed these parties to
investigate the breadth of OFF period symptoms, the impact of
individual symptoms, of OFF periods and the impact on various
aspects of their lives.

Results: 50 general neurologists, 50 movement disorder
neurologists, 442 PwP (median disease duration 5years; median
age 66) and 97 carepartners (median age 64) participated. The
most common OFF symptoms reported were stiffness, slowness
and changes in gait in both PwP and carepartners Across all
symptoms, a higher proportion of carepartners than PwP reported
each symptom. A minority of general neurologists and movement
disorder neurologists recognized pain, sweating and anxiety as
possible symptoms of OFF periods. The three OFF symptoms most
frequently designated as having great impact by PwP were changes
in gait, slowness in movement, and stiffness. In contrast to patient
responses, carepartners most frequently rated cognitive impairment
as having great impact. The aspects of life most commonly rated by
PwP as severely impacted were physical activities, household tasks,
leisure/hobbies and employment. Carepartners most frequently
cited their own mood, leisure activities, freedom to leave the home
and household tasks as severely affected.

Conclusions: OFF periods affect a broad range of the daily lives of
PwP and carepartners. In PwP with relatively short (less than 10
years) disease duration, motor symptoms of OFF periods
predominate in impact, however non-motor symptoms are also rated
as impactful, particularly by carepartners. Education is needed for
neurologists regarding the non-motor aspects of OFF periods. The
importance of involving carepartners in the assessment regarding
OFF periods is supported by the higher frequency of symptom
reporting by carepartners, and the significant impact on many
aspects of their lives.

P12.13

Attitude of older patients with Parkinson’s disease towards
deprescribing: A pilot study

Khuen Yen Ng*, Shaun Wen Huey Lee

Monash University Malaysia, Bandar Sunway, Selangor, Malaysia

Objective: There is limited understanding on how older patients
with Parkinson’s disease (PD) perceive their medication. We wish to
assess the older patients’ attitude towards deprescribing of

inappropriate medications using the Revised Patients’ Attitudes
towards Deprescribing’ (rPATD) tool and determine the suitability of
the questionnaire for use in this cohort.

Methods: An anonymous survey was completed by participants
with PD who attended a public health talk in November 2018
organised by the local support group. All participants were asked to
complete the rPATD for older patients. Data were collected on
sociodemographic characteristics and clinical data such as
comorbidity and polypharmacy, and the main outcome was older
patients’ willingness to deprescribe inappropriate medications.
Results: A total of 18 patients completed the survey. The median
age of participants is 64 years (56—73 years). Of these, 55.6% were
men and were taking a median of 5 (IQR: 3—-8) medications and
supplements daily. Overall, only two-third of participants (n=12;
66.7%) were satisfied with the medications they were taking; and a
significant number of participants (n=13; 72.2%) were willing to stop
one or more of their medications if possible and agreed by their
doctors. This willingness was correlated with seven items of the
rPATD, including a strong correlation with the overall satisfaction of
patients with the medications taken.

Conclusion: Many older patients with Parkinson disease have
shown their willingness to reduce one or more of their medications if
their doctors said it was possible. Healthcare providers should be
proactive in discussing and evaluating potentially inappropriate
medications for better clinical decision making.

P12.14

Motor and non-motor symptoms more disturbing for people
living with Parkinson’s disease in Brazil: AMPARO’s study
Cynthia Porfirio Dionizio Dias, Andressa Lopes, Adelia Anai Ramos
Sartori, Camila Cardoso, Maria Elisa Pimentel Piemonte*
University of Sdo Paulo, Sdo Paulo, Brazil

Although the motor symptoms are the main feature of Parkinson’s
disease (PD), currently it is well known that the several other
cognitive, emotional and autonomic alterations are part of disease.
However, the perception about the impact of this alterations on the
quality of life according to people living with PD and their care
partners has been little studied. AMPARO network is part of
FAPESP’s Research, Innovation and Dissemination Center for
Neuromathematics (http://neuromat.numec.prp.usp.br/) has the
main purpose to built to establish a common understanding of
challenges persons with Parkinson’s disease face in Brazil and to
have an impact on clinical policies and research projects associated
to this disease.

To investigate the perception of people with PD and their care
partner living in five different Brazilian regions about the more
disturbing alteration associated to PD among the members of
AMPARO network.

Participated this study 180 PPD living in Brazil, mean age of 63.2
years, 120 care partners. After becoming a member of AMPARO by
internet, the people were invited to answer a survey. The surveys
were elaborated by an interprofessional team specialized in
movement disorders based on clinical experience and scientific
evidences in PD.

The analysis of the results showed that, according to people with
PD, the most disturbing symptom associated to PD were slowness
in movement/muscle rigidity (36.59%); tremor (12.20%); lack of
balance (10.98%), while the most distressing alteration in daily living
were maintain quality sleep (31.71%); community walking e
(28.05%); wear clothes and footwear (17.07%). On the other hand,
according to the care partner, the more challenger task is to offer
the emotional support for people with PD (49.28%), followed by help
during the shower (10.14%) and to manage the medication
schedule (5.80%)
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Among the 14 symptoms experienced by people with PD, although
the four more disturbing of them were associated to motor
symptoms, several non-motor symptoms were also cited. More
interesting, the most distressing of them was sleep disfunction
according to people with PD, and the emotional alterations
according to care partners.

These results reinforce the crucial role of interprofessional care to
improve the quality of life for people with PD and their care partners.

P12.15

Risk factors for the development of cognitive impairment in
Parkinson’s disease

Adolfo Ramirez-Zamora*', Samuel Wu?, Fernando Cubillos®,
Miriam Rose Rafferty*, Kelly Lyons®, Eugene Nelson®, Thomas
Davis’

' Fixel Center for Neurological Diseases, University of Florida,
Gainesville, Florida, USA

2 Department of Biostatistics, University of Florida, Gainesville,
Florida, USA

3 Parkinson’s Foundation, Miami, Florida, USA

4 Center for Education in Health Sciences, Northwestern University,
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5 Parkinson’s disease and Movement Disorder Center, University of
Kansas Medical Center, Kansas City, KS, USA

8 The Dartmouth Institute for Health Policy and Clinical Practice,
Lebanon, NH, USA

" Department of Neurology, Vanderbilt University Medical Center,
Nashville, TN, USA

Introduction: Cognitive decline is a common nonmotor feature of
Parkinson Disease (PD). We analyzed data from the Parkinson’s
Foundation Quality Improvement Initiative (Qll) to identify potential
risk factors for the development of cognitive decline in PD.

Methods: Subjects enrolled in the Parkinson’s Foundation (Qll) are
followed annually and subjects who developed cognitive decline
were compared to those who did not. Cognitive impairment was
defined as scoring in the lowest quartile in both delayed recall of 5
words (<3 words) and verbal fluency (<15 animals in 1 minute).
Individuals with a diagnostic certainty of PD less than 90%, those
missing delayed recall of 5 words/semantic verbal fluency values,
those having less than 2 visits, and those who were defined as
cognitively impaired at first visit were excluded. This left 5,180
subjects (out of a total of 11,920) included in the analysis. Variables
examined included: age, sex, race, obesity (BMI=30), level of
education, depression, diabetes, hypertension, and level of
exercise. Logistic regression analysis was performed to estimate
adjusted odds ratio (AOR) and 95% confidence intervals of risk
factors.

Results: Patients with lower cognitive function (P<.0001; AOR=5.0
for decrease of 1.0 in average z-score of delayed recall and verbal
fluency), presence of depression (p=0.0036; AOR=2.5), older age
(p=0.011; AOR=1.5 for increase of 9.2 years), and lack of exercise
(P=0.0001; AOR=1.5) at the first visit had significantly higher
possibility to be cognitively impaired at the second visit.
Conclusion: Lack of exercise and depression represent potential
modifiable risk factors for the development of cognitive impairment
in Parkinson’s disease. Vascular risk factors (hypertension,
diabetes, and obesity) recognized as risk factors for Alzheimer's
disease do not appear to be an independent risk for the
development of cognitive decline in PD.

P12.16

A wireless brain-spine interface alleviating gait deficits in a
non-human primate model of Parkinson’s disease

Flavio Raschella’, Tomislav Milekovic?, Matthew Perich? Shiqi Sun’,
Giuseppe Schiavone’, Christopher Hitz®, Yang Jianzhong*, Wai Kin
Ko*, Qin Li®, Qin Chuan®, Stephanie Lacour®, Jocelyne Bloch’,
Silvestro Micera®, Erwan Bezard*®, Gregoire Courtine’

' Ecole Polytechnique Fédérale de Lausanne (EPFL), Lausanne,
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2 University of Geneva, Geneva, Switzerland
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® Motac Neuroscience Ltd, Beijing, China

8 Institute of Laboratory Animal Science, Chinese Academy of
Medical Science, Beijing, China
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Objective: While levodopa and deep brain stimulation alleviate
most of the symptoms associated with Parkinson’s disease (PD),
axial gait disorders are less responsive to these treatments.
Impairments include short and slow steps, balance deficits and
freezing of gait. Using MPTP-treated non-human primates, we
studied the impact of a brain-spine interface on alleviating axial gait
deficits observed in PD.

Background: We have established a mechanistic and technological
framework that guided the design of electrical spinal cord
stimulation protocols engaging extensor and flexor muscle groups.
We created an interface that linked gait events decoded from leg
motor cortex activity to spatially selective stimulation protocols that
reinforced the movements associated with these events.

Methods: Three MPTP macaques were implanted with the wireless
brain-spine interface. Recordings of multi-unit activity from the left
and right leg motor cortex were used to detect neural states related
to flexion and extension movements of both legs while the animal
walked freely overground or over a horizontal ladder. The detection
of these gait events triggered the delivery of spatially selective
electrical stimulation protocols that reinforced the extension and
flexion movements of the legs. Stimulation protocols were delivered
using an implantable pulse generator with real-time triggering
capability that was connected to a custom-made electrode array.
The electrode layout was based on a computational model that
estimated optimal locations to target the dorsal roots of each lumbar
spinal cord segment.

Results: The three MPTP-treated monkeys exhibited moderate to
severe axial gait deficits, including short and slow steps, balance
deficits, freezing of gait, and poor precision of paw placement when
traversing the horizontal ladder. The brain-spine interface instantly
alleviated these deficits, allowing the monkeys to increase their
walking speed, improved their balance and regained coordinated
gait patterns. Moreover, the brain-spine interface enabled the
monkeys to regain the ability to position the paws precisely on the
rungs of the horizontal ladder.

Conclusion: These preliminary results illustrate the ability of the
brain-spine interface to alleviate axial gait deficits and restore
visuomotor control of leg movements in MPTP-treated non-human
primates. These findings open promising avenues for targeting gait
deficits in people with PD, which are still resistant to current
treatments.
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Characterizing stepping responses using an instrumented pull
test in people with mild Parkinson’s disease

Joy Tan*", Thushara Perera? Wesley Thevathasan? Jennifer
McGinley®

" Department of Medical Bionics, The University of Melbourne,
Parkville, Victoria, Australia

2 The Bionics Institute, East Melbourne, Victoria, Australia

3 Department of Physiotherapy, The University of Melbourne,
Parkville, Victoria, Australia

Background: Postural reflexes are commonly intact in people with
mild Parkinson’s disease (PD). However, changes in postural
control are known to occur early in PD, when balance is considered
normal. To assess postural reflexes, clinicians typically employ the
‘pull test’ to grade corrective responses to a backward perturbation
at the shoulders. Recent studies suggest levodopa does not
improve step responses following this perturbation. Objective
measurement of balance using an instrumented version of the
clinical pull test could capture early abnormalities in postural
responses, detect changes in response to medication, and account
for force variation during the test administration.

Objective: To characterize stepping responses and the effects of
levodopa in people with PD using an instrumented pull test.
Methods: Seventeen participants (age 58.5+9.1; 11 males) with
mild PD (Hoehn and Yahr = 2) were recruited and assessed OFF
and ON levodopa. Postural responses were quantified using an
instrumented pull test. An examiner manually administered thirty five
backward pulls, with pull force measured. Stepping responses were
captured using motion tracking with sensors attached at the trunk
and ankles. Initial step length, step reaction time (time between
onset of trunk displacement and initial foot lift off), and retropulsion
(posterior displacement between first foot lift off and landing of the
final foot arresting movement) were recorded. The first five practice
trials were excluded from analysis. To determine the effects of pull
force and medication on stepping, linear mixed models analysis was
conducted.

Results: Initial step length was greater OFF-levodopa compared to
ON (mean difference 29 mm, p<0.001). Retropulsion was greater
OFF-levodopa compared to ON (mean difference 55 mm, p<0.001).
There was no difference in step reaction time (p=0.573). Increased
peak pull force was associated with larger initial step length
(b=0.171, p<0.001) and retropulsion (b=0.864, p<0.001).
Conclusion: People with mild PD demonstrate subclinical
differences when stepping in an instrumented pull test, suggesting
aspects of stepping may be levodopa responsive. Examiner peak
pull force influenced size of stepping, which explains why reliability
has been a confounder during clinical pull test administration.

P12.18

Characteristics of swallowing dysfunction by video-
fluoroscopic swallowing study in Parkinson’s disease

Satoshi Tomita*, Tomoko Oeda, Kwiyoung Park, Atsushi Umemura,
Masayuki Kohsaka, Kenji Yamamoto, Hideyuki Sawada

National Hospital Organization Utano Hospital Clinical Research
Center and Department of Neurology, Kyoto, Japan

Introduction: Dysphagia is a serious complication in the advanced
stage of Parkinson’s disease (PD) and the most common cause of
death is subsequent aspiration pneumonia. We formerly analyzed
21 video-fluoroscopic swallowing study (VFSS) parameters, and
created a VFSS severity scale for PD (PDVFS) which predicted
subsequent aspiration pneumonia, although the pathophysiology of
dysphagia in PD remains unknown. Swallowing system is
composed from oral and pharyngeal phases. In this study, to clarify
the characteristics of dysphagia in PD, we analyzed the association

between parkinsonism and these 21 VFSS parameters in dividing
these phases.

Methods: We enrolled 184 PD patients who underwent VFSS
because of suspected dysphagia. Twenty-one VFSS parameters,
which were previously demonstrated as significant predictive factors
for subsequent development of aspiration pneumonia within six
months of the VFSS, were adopted for this study.

Associations between positive rates of oral-phase, pharyngeal-
phase or timed parameters and unified Parkinson’s disease rating
scale part Ill motor score (UPDRS-3) were examined.

Results: Positive rates of VFSS parameters of oral phase (e.g.
piecemeal deglutition, mastication, lingual motility prior to transfer,
and bolus formation) and total swallow duration were positively
correlated to UPDRS-3, however those of pharyngeal phase (e.g.
vallecular residue, laryngeal elevation, pyriform sinus residue,
reduced epiglottal tilt, coating of pharyngeal wall, repeated
swallowing, aspiration, and cricopharyngeal dysfunction) were not
associated with UPDRS-3.

Conclusion: The results of this study suggest that dysphagia in PD
in oral-phase swallowing, is mainly due to parkinsonism. However,
in pharyngeal-phase dysfunction in PD patients with dysphagia,
there may exist different mechanisms other than parkinsonian motor
symptoms.

One hundred and eighty-four PD patients underwent video-fluoroscopic swallowing study (VFSS).

Differences of positive rates of 21 VFSS parameters by unified Parkinson’s disease rating scale part lll

motor score (UPDRS-3) were examined.
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Clinical characteristics of Parkinson’s disease in Sanglah
General Hospital Denpasar Bali 2015-2018

Sri Yenni Trisnawati*, Dewa Putu Gede Purwa Samatra
Neurology Department, Faculty of Medicine, Udayana University
Denpasar, Bali, Indonesia

Parkinson’s disease (PD) is the second most common
neurodegenerative disease. About 5 to 10% of people worldwide
suffering Parkinson’s disease with initial symptoms that appear
before 4th decade of life. Indonesia, with population of 210 million
people, around 200,000-400,000 people suffered from PD, ranging
from 18 to 85 years old with median of 50, and men are more
affected than women. We conducted descriptive study to determine
the characteristics of Parkinson’s disease with various age-onset,
clinical symptoms, complications and the burden of the resulting
morbidity. Data was collected using consecutive-sampling from the
medical records of patients diagnosed with PD at Sanglah Hospital
Denpasar. This study involved 43 samples consisting of 29
Indonesian Citizens and 3 Foreign Citizens, age ranging from 21 to
87 years old. Men more frequent than women. The most common
risk factors are vascular disease, with the dominant clinical
symptoms being rigidity and tremor, and mostly in stages 2 and 3
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based on Hoen & Yahr Criteria. Complications were found on 28
subjects with cognitive impairment being the most frequent.

P12.20

Survey to understand the impact of Parkinson’s on the
individual with the condition and their spouse/partner/loved
ones — Compiled and developed by Team Spark for Rallying to
the Challenge 2018, Grand Rapids Michigan

Jordan Webb*, Daniel deWitt?, Ginny deWitt?, Shaun Hindley?, Lois
Bourma?®, Ron Rutowski?, Jill Peirce?, Ken Peirce?, Bruce Mabege?,
Gloria Groner?, Alison Sheltrown? Kim Cousineau?®
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The agenda for the annual Rallying to the Challenge conference,
Van Andel Research Institute (VARI), Grand Rapids, Michigan, is
devised and delivered by people with Parkinson’s (PwP) in tandem
with Grand Challenges. In the 3 months prior to the conference, the
Parkinson’s community is surveyed around a topic of relevance. The
surveys are analysed with the findings presented at Rallying. Focus
groups then meet to identify tools and practical approaches to
address the findings. The theme of this year's meetings was non-
motor symptoms. In an attempt to bring the patient/support person
voice to the issue, members of Team Spark, Rallying’s local support
team, designed and compiled a survey aimed at understanding the
impact of Parkinson’s on the individual with the condition and their
spouse/partner/loved ones (partners).

Methods: A short symptom questionnaire already used by Team
Spark formed the basis for a larger survey to identify the impact of
Parkinson’s on both the PwP and their partners in 5 domains: Mood
& Behaviour; Fatigue & Sleep; Thinking, Memory & Perception;
Autonomic, Gastrointestinal & Sensory and Motor Symptoms.
Through 3 focus groups held at VARI, the survey was expanded into
two parallel sections; one for the PwP and the other for the partner
allowing the findings to be compared and discussed.

The online survey was distributed online via Parkinson’s Movement,
Health Unlocked/CPT in person via Team Spark, Michigan
Parkinson’s groups and the Rallying database. Print versions were
also available triggering 210 responses. These were analysed from
the perspective of the PwP, and compared with responses by
spouses/partners/loved ones. There was accurate reporting of
symptoms between spouses/partners/loved ones, with a very wide
range of symptoms being defined as moderately to very
troublesome.

Conclusions: The focus groups revealed a need to identify ways of
raising sensitive issues such as mental health and cognition with a
balance of tact and respect — and called for a tool to support
communication prompting when and how to ask for help, and how to
raise difficult topics proactively in a supportive and sensitive way.

P12.21

Concentration, easily overlooked orthostatic intolerance, its
influence on early Parkinson’s disease patients

Sang-Won Yoo*, Joong-Seok Kim, Kwang-Soo Lee

Department of Neurology, College of Medicine, The Catholic
University of Korea, Seoul, South Korea

Background: Orthostatic  intolerance  is  cardiovascular
dysautonomia that includes diverse symptoms. Because it
incorporates nonspecific symptoms such as impaired concentration,
in clinical practice, physicians sometimes fail to address such issues
in their time-limited appointment with the patients. Blunted cognition
during orthostasis may affect various aspects of general status in
PD and its clinical impact on early PD is not clarified.

Objective: This study is aimed to investigate the occurrence and
effect of impaired concentration during standing, on quality of life in
de novo Korean PD patients. We also looked for contributing factors
that influenced the incidence of orthostatic concentration trouble.
Methods: In this study, we enrolled 124 newly diagnosed PD
patients. They received structured clinical interview and
examination. Their overall motor status was assessed by modified
Hoehn and Yahr stage (mHYS) and non-motor symptoms were
evaluated with Non-Motor Symptoms Scale (NMSS). Patient’s mood
was estimated with Montgomery-Asberg depression rating scale
(MADRS). Their disturbed concentration was evaluated with
Orthostatic Hypotension Questionnaire (OHQ). Quality of life was
measured using the Parkinson’s disease Quality of Life 39 (PDQ-
39). The relationships between loss of concentration and each scale
were investigated. We also measured patient's blood pressure
during supine and upright position with tilt table to look for supine
hypertension (SH) and orthostatic hypotension (OH). We weighed
which factors independently contributed to the blunted cognition
during osthostasis.

Results: The mean age of enrolled patients was 70.1+8.9 years old.
Their median disease duration was 12 months and median modified
Hoehn and Yahr stage was 1.5. Among the study population, 76
(61.3%) patients responded to have trouble in concentration. They
had steeper blood pressure fall during orthostasis. Their OHQ Part
1-5 (trouble concentrating subscale) score was positively
associated with NMSS, MADRS, PDQ-39. Among BP variability,
only OH without SH was independently correlated with episodes of
disturbed concentration in PD.

Conclusions: Concentration problem during standing is frequent
finding in early PD. It influences negatively on non-motor burden,
mood and quality of life in PD patients. Only OH was independently
correlated with incidence of disturbed concentration. Such findings
complicate treatment but provide valuable information in dealing
early PD.

Association between Trouble concentration (OHQ Part I-5) and NMSS, PDQ-39 and MADRS

NMSS. PDQ-39 index MADRS

Attsntion/ e PDQ-39
Cadiovascular  Memory  'toe  Mobilty  ADL  Cognition  Summary

Concentra  MADRS
(KNMSS) index sum

tion

Comelation

5 55 s 1 541 424 548
Couthciont 358 0 83 292 26 5 2. 686 9

oHQ
Part
5
P value <0001 <0001 <0001 001 004 <0001 <0001 <0001 <0001

* Spearman partial correlation analysis, adjusted for age and disease duration

CLINICAL SCIENCE: Progression &
prognosis

P13.01

Ambulatory inertial sensors in Parkinson’s disease: Exploring
the objective characterization of motor disability with Timed Up
and Go test

Milton Biagioni*', Kush Sharma’, Alberto Cucca’, Raphaela Sills’,
Jiyoon Jung? Shashank Agarwal’, Daniella Mania’, Andrew Feigin’
" The Marlene and Paolo Fresco Institute for Parkinson’s and
Movement Disorders at NYU School of Medicine, New York City,
NY, USA

2 City College of New York, New York, NY, USA

3 Department of Neurology, NYU School of Medicine, New York
City, NY, USA

Objective: To explore the applicability of an ambulatory inertial
sensor (G-walk) to characterize gait function during the Timed Up
and Go (TUG) Test under three different conditions.



WPC 2019 Abstracts 105

Background: In Parkinson’s disease (PD), the current lack of both
reliable and feasible biomarkers of gait function and mobility limits
the objective characterization of motor ability, clinical progression,
and responsiveness to treatments. Current assessments of motor
function rely on a clinicians’ subjective judgement and/or the
patient's self-reported questionnaires, which are not sensitive in
capturing subtle changes over time and restrict comparability across
raters. Ambulatory inertial sensors allow for non-invasive, wireless
transmission of accurate quantitative data and therefore, may
represent a useful tool in ambulatory settings.

Design/Methods: Nineteen (19) PD patients (H&Y <4) and 10 age-
matched controls (CTRL) were consecutively enrolled to undergo
inertial TUG (iTUG) testing under three experimental conditions:
normal walking (iTUGnorm), dual task walking (iTUGcog), and at
maximum speed (iTUGfast). The time needed to complete each test
was sub-divided into six distinct phases quantified by the sensor: sit-
to-stand (1), forward gait (2), mid-turn (3), return gait (4), end-turn
(5) and stand-to-sit (6). Other assessments included UDPRS Part
Ill, MoCA, depression, fatigue, Benton and Rey-Osterrieth visual
tests.

Results: A total of nineteen PD patients and ten CTRLs completed
all assessments. PD patients were divided into mild (H&Y=2, n=12)
and moderate (H&Y=3, n=7) disease severity. One-way-ANOVA
and correlation analysis were performed. Different patterns of
kinematic performance were observed (figure 1.A and 1.B). In PD,
iTUG correlations were found with cognitive function, visual
performance and motor severity, while in CTRLs there was only a
correlation with motor performance only. iTUGfast performance
seemed more sensitive experimental condition when PD was stratify
by severity (figure 1.B).

Conclusion: iTUG assessed by an ambulatory inertial sensor is a
quick, sensitive and feasible tool for objective measurements of
functional mobility in PD. Utilizing validate tests for mobility and gait
under different stress conditions can provide distinct information of
gait function and mobility. Future longitudinal studies are warranted
to better characterize the sensitivity to disease progression and the
potential for monitoring and optimizing therapeutic interventions in
this patient population.
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Has the change in treatment for thirteen years changed the
subjective symptoms of Parkinson’s disease?

Hisao Hiramine', Chieko Fujii*?

' Japanese Parkinson disease Association of Tokyo, Nakano,
Tokyo, Japan

2 Keio University Shonan Fujisawa Campus, Kanagawa, Japan

The number of patients with Parkinson’s disease (PD) would
increase with the aging in Japan.

Objective: We would like to know the changes in subjective
symptoms to support the patient’s recuperation in the development
of the medicine.

Methods: We did a comparison of the year 2004 and 2017 using
questionnaire. The questionnaire was sent in January 2017. This
resulted in a total of 353 patients with PD (163 males, 190 females)
that were included in the analysis. Once as well the resulted in a
total of 194 patients with PD (88 males, 106 females) that were
included in the analysis. The ratio and average of the group were
compared. And We reported odds ratios (OR) and 95% confidence
intervals (Cl) from multivariable logistic regression models.

Results: The average age was 69.0+7.8 in 2004, and 73.1+7.6 in
2017. The incidence of tremor (OR 1.08, 95%CI 1.05-1.11), rigidity
(OR 0.63, 95%CI 0.42-0.95), postural instability (OR 0.53, 95%CI
0.32-0.87) and Akinesia (OR 0.57, 95%CI 0.37-0.90) had been
improved in 2017. For a subjective to treatments were getting better.
There were wishing to treat iPS cells (62.0%).

Conclusions: In the future, we need to examine the symptoms. The
reason for proportion of the elderly people to the whole society
increases, and the contribute reason why the elderly person’s
chance to participate in the society may increase. However, PD
patients in an aging society would be more required to consider not
only diseases but also problems caused by aging.

P13.03

What factors predict hospital admissions in community-
dwelling people with Parkinson’s?

Roshan Sebastian’, William Gray', Aishling Foley? Lydia Trendall?,
Annette Hand*® Dori Oh? Steve Dodds*, Elliot McLenaghan?,
Vasco Dossantos?, Lloyd Oates*, Claire McDonald*, Richard
Walker*

" Northumbria Healthcare NHS Foundation Trust, North Shields,
United Kingdom

2 The Medical School, Newcastle University, Newcastle upon Tyne,
United Kingdom

3 Department of Nursing, Midwifery and Health, Northumbria
University/Northumbria Healthcare NHS Foundation Trust,
Newcastle upon Tyne, United Kingdom

4 Northumbria Healthcare NHS Foundation Trust, Newcastle upon
Tyne, United Kingdom

Background: People with Parkinson’s (PwP) are more likely to be
admitted to hospital, on average have a longer admission and are
more likely to have a hospital related complication during their stay.
Previous studies have looked at the reasons for hospital admission
in PwP, however few have looked at baseline factors that could
precipitate hospital admission in the Parkinson’s population.
Methods: This study was nested within the prospective, longitudinal
Northumbria Care Needs Project. The study included all patients
with a diagnosis of Parkinson’s or Parkinson’'s disease with
dementia (PDD) of Hoehn and Yahr stage IlI-V11 and those with
Parkinson’s plus syndromes. Baseline data included demographic
and clinical data, examining motor and non-motor symptoms, and
Quality of Life. Data on hospital admissions across a two-year
period were collated from a review of clinical records. Admissions
for any causes were recorded but elective admissions were
excluded. Data collected included total number, dates and duration
of admission.

Results: One hundred and sixty two patients (99 males and 63
females) consented to be part of the study and had baseline data
collected. The mean age was 73.9 years (SD 7.80, range 52-90),
with 99 (61.1%) males. One-hundred and forty-two PwP (87.7%)
had a diagnosis of Parkinson’s, 10 (6.2%) had PDD, 5 (3.1%) MSA
and 5 (3.1%) PSP. Seventy-one PwP (43.8%) had at least one
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hospital admission and 17 patients (10.5%) had 3 or more
admissions to hospital. Those admitted to hospital had poorer
coghnition, more non-motor symptoms, poorer quality of life, slower
timed-up-and-go test scores and more abnormal swallow.
Dizziness, cognitive impairment, anxiety and gait dysfunction were
independent risk factors following multivariate analysis. PwWP who
lacked support from family or close friends were also more likely to
be admitted to hospital.

Conclusions: Our study looked at a large number of potential risk
factors for hospital admission and emphasises the importance of
non-motor symptoms in predicting admission. The factors identified
are all potentially modifiable. A cost-benefit analysis of the potential
for the costs of early stage preventative care input and prospective
long-term care planning to be offset by reduced use of hospital
services in later stage disease is merited.

P13.04

Intestinal microbial diversity and Parkinson’s disease severity
Samantha Evans, Josh Farahnik, Laurie Mischley*
Bastyr University, Seattle, WA, USA

Background: There is growing awareness that intestinal bacterial
microbiome is different in Parkinson’s disease (PD) compared to
controls. In the general population, high microbial diversity is
associated with decreased incidence of disease. Similarly, recent
studies are showing lower intestinal diversity in PD compared to
controls. While bacterial diversity may offer protection against
development of disease, it is not known whether microbial diversity
is associated with symptom severity.

Objective: The goal of this study was to evaluate whether microbial
diversity was associated with severity of PD symptoms.

Methods: 16S sequencing was performed by UBiome on 54
consecutive individuals with PD. Simpson’s Diversity Index was
used to assess microbial diversity by looking at the number of
species present and the relative abundance of each species.
Diversity scores ranged from 0-10, with 10 implying the most
diverse microbiome and 0 the least diverse. The PRO-PD was used
as the primary outcome measure of patient reported symptom
severity. For constipation, patients rated the severity of that
symptom using a slider bar ranging from 0-100, with O representing
healthy, daily bowel movements and 100 representing severe
constipation.

Results: Although these results did not reach statistical
significance, lower diversity scores were associated with fewer
reported PD symptoms and less constipation. After adjusting for
age, gender, and years since diagnosis, the average PRO-PD score
worsened by 121 points for every 1-point increase in Simpson’s
Diversity Index (121.17; P=0.084).

Conclusions: Simpson’s Diversity Index did not correlate with
constipation or patient-reported PD symptom burden. While prior
studies suggest diversity may offer protection against the
development of PD, these data suggest microbial diversity is not
associated with disease progression. As more microbiome mapping
is becoming readily available to the public, providers should be
prepared to review with patients the limited value of the data they
are being given as it relates to disease severity.

PRO-PD vs Diversity Score

P13.05

Role of complex Parkinson’s clinic in movement disorder clinic
Sandip Raha* Shalini Rao, Louise Ebenezer

Princess Of Wales Hospital, Abertawe BroMorgannwg University
Local Health Board, Coity Road, Bridgend, Glamorgan, United
Kingdom

Introduction: Majority of patients attending our movement disorder
clinic have a time slot of 20 minutes for consultation. For a complex
Parkinson disease (PD) patient and carer this may be insufficient.
Many patients in complex stages of PD are older and have various
non-motor, cognitive and motor symptoms needing longer
consultation to decide an appropriate management.

Methods: Our Movement disorder clinic have over 700 patients and
over 500 of these are PD. Nearly 100 of these patients are complex
either due to cognitive problems and/or motor fluctuations as well as
multiple non-motor symptoms (NMS).

In April 2018 our clinic team changed frequency of one weekly
routine clinic to monthly complex clinic, seeing only 5 patients with
45 minutes slots, combining consultations to strengthen our decision
making, improving management and learning.

Patients attending this clinic were selected by a team member and
all were under routine follow up otherwise. Most patients booked
into this clinic were seen once and transferred back to routine follow
up clinic.

We collected demographic data, medication use, motor and NMS,
assessment of cognition, advance therapy, management of multiple
drug regimen for PD, driving, mobility, falls, bowel & bladder
management, sleep issues, drug related side effects, autonomic
dysfunction, wt.loss.

Results: 26 patients were seen in 5 clinics. All patients were seen
together by 2 consultants and PD nurse specialist.

Mean age of patients 69.8yrs, 17 male. Mean duration of PD was
11.1 yrs. Mean H&Y 3.4. 15 patients had dyskinesia and all wearing
off. Mean NMS were 2.4.

Mean nos. of anti-Parkinson’s drugs were 3.2 (2-5). All patients
were on Levodopa, additionally 9 were on long acting D-agonists, 7
on MAOB inhibitors, 11 on COMT inhibitors.

12 patients were on advance treatment (Apo go), one on Duo dopa
(LCIG), one had DBS.

7 patients were on either Rivastigmine or Memantine, 3 were on
Quietiapine

[N.B. List of NMS with frequency and clinic benefits to be provided
in poster]

Conclusion: Patients with complex stage of PD have multifocal
management requiring more time and multidisciplinary approach in
the clinic. These can only be addressed with longer clinic
consultations and joint approach to improve communication.



WPC 2019 Abstracts 107

P13.06

Tracking freezing of gait in Parkinson’s disease: A model
identification objective method for predicting and preventing
FoG episodes in PD

Venkateshwarla Rama Raju*, Rukmini Mridula Kandadai

Nizam’s Institute of Medical Sciences, Hyderabad, Telangana, India

Introduction: Parkinson’s disease (PD) is a neurodegenerative-
disease which is characterized by the convolution of cardinal motor-
symptoms. The main-cause of PD is a loss-of- dopaminergic, sub-
cortical-neurons, which leads to motor-impairments [1]. To validate
the severity-of frequency of gait (FoG) presently, clinicians use
patient-questionnaires such as the new-FoG-Questionnaire (NFoG-
Q)[2] that rely-on-patient self-report. There is a growing need to
develop automated methods for detecting FoG, with ultimate-goal of
being able not only to determine but also to predict and prevent
episodes of FoG. In-this-connection, we developed a new-method
which automatically detects the onset-and-duration of FoG in PDs in
the given interval-of-time (real-time), employing inertial-sensors.
Methods: In this study, we develop-new-methods to automatically-
detect the onset/duration of FoG in PD-patients in real-time,
employing inertial-sensors. We first-build a physical-model that
describes trembling-motion during the FoG-events. We then design
a generalized likelihood-ratio-test framework-to-develop a two-stage
detector-for-determining zero-velocity and trembling-events during-
gait. Thereafter, to filter-out-falsely detected-FoG-events, we
develop a point-process-filter that combines the output-of-the-
detectors with information about the speed-of-the-foot, provided by
a foot mounted inertial-navigation-system. We computed the
probability of FoG by using the point-process filter to determine the
onset/duration-of-FoG event. Finally, we validate the performance-
of-proposed system-design using real-data gathered from PD cases
(while on gait tasks). We compare our results with an existing
method that uses accelerometer-data.

Results: The results indicate that our method yields 81.03%
accuracy in detecting FoG events and a threefold decrease in the
false alarm rate relative to the existing method.

Conclusions: We introduced a new system-design to address the
problem-of-finding of FoG using inertial-sensors. Future-plan is to
develop an adaptive-design-framework which learns the system-
parameters based on Fog-events and dynamically adjusts the
model-parameters. Development of a valid, reliable, and dynamic-
method of real-time identification-of-FoG is critical to better-
understand patterns and frequency of FOG in daily life. Significance:
An enhanced-understanding of FoG may lead to development of
novel-treatment-approaches to address FoG-events in real-time.
References:

[1] H. Braak et al., “Stages in the development of Parkinson’s
disease related pathology,” Cell Tissue Res., Vol.318, No.1,
Pp.121-134, 2014.

[2] A. Nieuwboer et al., “Reliability of the new freezing of gait
questionnaire: Agreement between patients with Parkinson’s
disease and their carers,” Gait Posture, Vol. 30, No.4, Pp.459-463,
2009.
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Role of microelectrode recording (MER) in accurate targeting
subthalamic-nuclei (STN) deep brain stimulation (DBS) in
Parkinson’s disease

Venkateshwarla Rama Raju*, Rupam Borgohain, Mridula Kandadai
Rukmini

Nizam’s Institute of Medical Sciences, Hyderabad, Telangana, India

Objectives: Parkinson’'s disease (PD) is a neurodegenerative
disease, is caused by damage to the central-nervous-system(CNS).

PD is characterized by combination of cardinal motor-symptoms:
tremor, Bradykinesia, rigidity, and postural-instability. Despite all of
the studies-on-PD, the formation-mechanism of its symptoms
remained-anonymous. It is still not obvious why damage only to the
substantia-nigra-pars-compacta(SNpc), a small part of the brain,
causes a wide-range-of-symptoms. Moreover, the causes-of-brain-
damages remain to be fully-elucidated. The purpose is to study the
role of microelectrode-recording (MER) and correlation of MER with
the final-tract chosen during-bilateral STN-DBS performed at a
specialised centre in South-India.

Methods: 46 patients were included in this study. Ethical-clearance
was obtained from the institute. The mean-age was 58.1+9.1 years,
mean-disease-duration(8.8+3.64yrs), mean-UPDRS-score in
‘off fon’ state was('52.7+10.6'/'13.4+5.0'). 5 Channel-Medtronic
Lead-Point-MER is done in all PD-patients.

Results: Mean number of 5 multiple-channels in which STN-MER
was detected right-side=3.5+1.1, left-side=3.6+1.04. The 92sides
were computed and concordance-rate with most-finer-signal and
maximum-width of signal-recording were and combinations were
analyzed. Final-channel selected were central in 39/92-42.3%,
Anterior in 31/92-33.7%, Medial in 15/92-16.3%, Posterior 4/92-
4.3%, and Lateral in 3/92-3.2%. Concordance with highest recording
(with the track chosen) was seen in 58.7%, mean-maximum length-
of-recording was 5.3 + 1.3 mm, maximum-length-of-STN was in the
chosen-track in 48%, and Concordance with either highest
recording or maximum-length was noted in 64%. In 28-patients, the
final-tract did not correspond either to the tract with highest-
recording or maximum-width-of-MER. 13had central-tract, 8had
anterior, 7had medial-tract as final-tract, Mean-length of MER in
these-channels was 2.3+1.8mm. 93.48% of patients showed STN-
recording in the final-channel-chosen. Absence-of any recording-
from-STN in the final-tract selected was noted in 6/92-
6.52%(0.0652). Out of six-patients, one had no MER-recording in
any of five-channels and lead was placed in central-channel.
2patients had medial,2anterior and 2central-channels as their final-
tract(selected based on macrostimulation).

Conclusions: In our study, we find that MER-gives proof-of-correct-
positioning-of-electrode  ensures accurate-detection of STN
precincts its exact-coordinates in a more objective-way. MER-
enhances safety, accuracy and efficacy-of-DBS electrode-
implementation. Thus, MER-corroborates presence-of-abnormal
STN-neurons. Unperturbed-MER-definitely can confirm the clear
position-of-electrodes and bolsters the confidence of the
neuroscientists-neurologists-neurosurgeons that they are in the
right-target. Availability of MER-results in a vast-data regarding
functioning-on-neurons situated-deep in the brain may further-help
in unraveling-mysteries-of-brain.
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A cross-sectional natural history of Parkinson’s disease as
reported by >10,000 patients

Ira Shoulson*', Lakshmi Arbatti’, Connie Marras?, David Standaert’,
Caroline Tanner®, Luba Smolensky?®, Catherine Kopil°, Jamie
Hamilton®, Emily Flagg®, Carol A Christopher’, Andrew Nguyen*
' Grey Matter Technologies, Sarasota, Florida, USA

2 University of Toronto, Toronto, Ontario, Canada

3 University of Alabama, Birmingham, USA

4 University of California, San Francisco, USA

5 Michael J Fox Foundation, New York City, New York, USA

8 University of Rochester, Rochester, New York, USA

There has been no systematic research to characterize the course
of neurological disease as reported directly by patients. Using
natural language processing (NLP), expert clinical curation, and
machine learning (ML), we analyzed the Patient Reports of
Problems (PROP) from Parkinson disease (PD) patients who
volunteered to answer in their own words: (1) What bothers you the
most about your PD? and (2) In what way does this problem affect
your daily functioning? Participants were also asked to reply to what
bothers them the 2nd most, up to 5 bothersome problems. From
February-August 2018, >10,000 consenting patients worldwide
entered their verbatim PROP replies, age, and date of PD diagnosis
by computer keyboard (about 40% used mobile/tablet devices) on
the Michael J Fox Foundation (MJFF) FoxlInsight.org research
platform, with an ongoing accrual rate of about 1,000 new
patients/month.

Using NLP-derived and clinically-curated terms, motor and non-
motor symptoms were classified with respect to age and 0-10 years
since diagnosis. Motor and non-motor symptoms constituted 60%
and 40% respectively of patient-reported problems: Tremor was
reported at all disease durations; Rigidity and Bradykinesia were
more frequent with increased duration of PD; Postural Instability
(imbalance, unsteadiness) was reported early within 0-3 years of
diagnosis, and was more common with age of the patient and longer
duration of PD. Sleep, Pain, Mood and Cognition problems were
more frequent with increased duration of PD. Fatigue symptoms
were similar across duration of PD and age. Constipation was more
frequent with increased age and duration of illness. These
relationships will be illustrated by 3-D videos.

The PD-PROP represents the largest compilation of patient-
reported verbatim problems for any neurological disorder. The
verbatim patient reports and application of NLP/ML techniques show
utility in capturing bothersome problems and provide a cross-
sectional natural history of PD from the perspective of patients — to
be further informed as patients are invited every six months to
update their PROP replies and longitudinal data accrue. The PD-
PROP can be further customized to develop fit-for-purpose clinical
outcome assessments applicable to clinical trials. De-identified
PROP data are being made available to scientists for analysis by
the MJFF.

P13.09

Motor subtype change in Parkinson’s disease: A retrospective
study

Carlos A. Soto-Rincén* Sergio A. Castillo-Torres* Christopher
Cerda-Contreras, Diana Diaz-Pérez, Ingrid Estrada-Bellmann,
Beatriz Chavez-Luévanos

Servicio de Neurologia, Hospital Universitario “Dr. José E.
Gonzalez”, Universidad Autbnoma de Nuevo Leén, Monterrey, NL,
Mexico

Background and Objective: There has been substantial debate
regarding if the motor subtypes of Parkinson’s disease represent

different stages of disease or different diseases at all, with evidence
being inconclusive. In our country, there have been scarce reports
on the topic. Therefore, we performed a retrospective analysis to
find out the prevalence of subtype change, its pattern and clinical
correlates.

Methods: Cases were selected from the movement disorders clinic
database (2014 to 2017). Initial motor subtype was registered as the
predominant impairment at onset in: tremor-dominant (TD), Non-
Tremor-Dominant (Non-TD) including rigidity/bradykinesia(R/B),
postural instability/gait disorder (PIGD). Actual subtype was
assessed with MDS-UPDRS part Il subscores in: TD, and Non-TD
as the sum of PIGD, and indeterminate (IND) subytpes. Motor
subtype change was registered. We compared variables between
subtype change groups.

Results: Of 105 patients with PD, male (67.6%; n=71), mean age
60.3+11.9 years; age at onset 54.7+12.8, and disease duration
7.245.4 years. Mean Hoehn &Yahr (H&Y) 2.4+0.9. TD was the most
frequent initial subtype (62.9%; n=66), yet the most common actual
subtype was PIGD (56.2%; n=59). Change of motor subtype in 55%
(n=58) patients, the most common from TD to Non-TD (57%, n=34),
the most frequent of which was TD to PIGD (88%, n=30). We found
significantly higher mean H&Y stages either in the No change, and
TD to Non-TD group than in the Non-TD to TD when comparing
means (2.5+0.9 and 2.6+1.0, vs 2.0+0.6; p=0.008), and stages
(mild-moderate-severe, p=0.006); also higher prevalence of
hypertension in patients without change (40.4% vs 15.7% vs 25.0%;
p=0.037). We found no significant difference in age at onset or
disease duration.

Conclusion: We found a significantly higher proportion of moderate
to severe disease in patients with no change of subtype, and in
those with change from TD to Non-TD, without difference in age at
onset or disease duration, which suggests change isn't simply
progression of disease.

Nochange  TDto Non-TD Non-TDtoTD P

n=47 n=34 n=24

Male gender 31(66.0) 25 (73.5) 15(62.5) 0.641
Age 613+109 58.1+13.2 613+121 0619
Hypertension 19 (40.4) 5(147) 6(25.0) 0.037
Age at onset 551+119  529:139  56.7:129 0573
Duration 6.0(1.0-20.0) 6.0(1.0-21.0) 40(1.0-23.0) 0.351
Hoehn & Yahr

Mean 25409 26t10 2006 0.008

Mild (1-2), n (%). 23(48.9) 15 (44.1) 20(833) 0.006

Moderate (3), n (%). 20(42.6) 13(38.2) 4(16.7)

Severe (4-5), n (%). 4(8.5) 6(17.6) =

0, Asymptomatic 1(2.1) —_ - 0.060

1, Unilateral involvement. 4(8.5) 4(11.8) 5(20.8)

2, Bilateral disease without impairment of balance. 18(38.3) 11(32.4) 15 (62.5)

3, Bilateral disease with impaired postural reflexes. 20 (42.6) 13(38.2) 4(16.7)

4, Severe disease, but still able to walk or stand unassisted 4(8.5) 5(14.7) -

5, Confinement to bed or wheelchair unless aided - 1(2.9) —

PIGD, Postural Instability/Gait Disorder.
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Parkinsonism in association with dihydropteridine reductase
deficiency

Yasuhiro Manabe*', Yoshiaki Takahashi', Shunya Fujiwara’,
Yoshio Omote’, Mahoko Furujo? Hisashi Narai'

" Department of Neurology, National Hospital Organization
Okayama Medical Center, Okayama, Okayama, Japan

2 Department of Pediatrics, National Hospital Organization
Okayama Medical Center, Okayama, Okayama, Japan

We report a 16-year-old man with disorders of tetrahydrobiopterin
metabolism due to DHPR deficiency. He revealed moderate mental
retardation, parkinsonism, and spastic paralysis with levodopa and
5-hydroxytryptophan (5-HTP) supplementation from age 2 months.
Brain magnetic resonance imaging (MRI) showed high intensity
areas in bilateral frontal and posterior deep white matters on fluid-
attenuated inversion recovery (FLAIR). Coronal FLAIR image
showed high signal in bilateral pyramidal tracts. Single photon
computed tomography (SPECT) imaging of the dopamine
transporter was normal. This imaging indicates no dopaminergic cell
loss. Our patient had no motor fluctuations or dyskinesias. Our case
report suggests that early diagnosis and replacement therapy with
levodopa and 5-HTP might have protective effects on brain neurons
during development.

P14.02

Lewy body dementia prevalence and acetylcholinesterase
inhibitor use in Florida

Bhavana Patel*, Melissa Armstrong, Cynthia Garvan
University of Florida, Gainesville, Florida, USA

Objective: To characterize the LBD population in Florida using a
statewide Patient Centered Outcomes Research Institute (PCORI)-
funded clinical data research network, OneFlorida Clinical Research
Consortium (CRC).

Background: Lewy body dementia (LBD) is the second most
common dementia in the United States, however there is limited
information about the characteristics of this patient population.
Cholinesterase inhibitors are generally considered standard of care
in LBD, but the frequency of use is not well reported.

Methods: Patients in the OneFlorida CRC with an ICD-9-CM
331.82 or ICD-10CM G31.83 diagnosis code during at least 1
encounter from January 2012 through March 2018 were included.
Prevalence was calculated by comparing to the whole OneFlorida
CRC sample and stratified by age group. The gender distribution of
LBD in Florida and racial/ethnic demographics were assessed.
Frequency of acetylcholinesterase inhibitor use was assessed using
prescription information (RXCui code).

Results: Approximately 3700 individuals with a diagnosis of LBD
between 2012 and 2016 were identified. Among 7 million patients in
the One-Florida CRC the prevalence of LBD was 0.05%. Males
accounted for 55.7% of individuals diagnosed with LBD. LBD was
most commonly diagnosed in individuals identifying as white
(77.6%), followed by African American/black (10.8%) and Asian
(1.1%). Almost 19% of the population identified as Hispanic. Less
than half of individuals with LBD in Florida received a cholinesterase
inhibitor during the examined period. Donepezil was most commonly
prescribed (23.8%), followed by rivastigmine (11.5%), and
galantamine (1%).

Conclusions: LBD is diagnosed in individuals in Florida across
racial-ethic categories. African-Americans account for a lower
percent of LBD cases than the proportion of African-Americans in

Florida (16%), suggesting that LBD may be underdiagnosed in this
population. The male predominance seen is consistent with other
population-based studies in LBD. Fewer than half of individuals with
LBD received a cholinesterase inhibitor trial, a clear area to target
improvement.

CLINICAL SCIENCE: Cognition/Mood/
Memory

P15.01

Action observation affects hand movement amplitude more
than simple cues in Parkinson’s

Judith Bek*', Emma Gowen’, Stefan Vogt?, Trevor Crawford? Ellen
Poliakoff!

" University of Manchester, Manchester, United Kingdom

2 Lancaster University, Lancaster, United Kingdom

Objectives: Although visual cues can facilitate aspects of gait in
people with Parkinson’s (e.g., step length), these cues may be less
helpful for manual actions, and may not have lasting effects.
Observation of human movement activates neural structures
involved in action execution and may provide a more powerful
stimulus for movement. Action observation has been found to
facilitate hand movements in Parkinson’s, and intervention studies
suggest that action observation training may improve gait and
increase functional independence. However, action representation
may be altered in Parkinson’s, and there may be an increased
reliance on visual mechanisms, so it is unclear whether human
movement is more effective than simple visual stimuli for people
with Parkinson’s.

This study aimed to (i) compare effects of observing human
movement vs. a simple moving cue on hand movements in people
with Parkinson’s and a control group, and (ii) explore mechanisms
of action representation by analysing eye movements during
observation.

Methods: Participants with idiopathic Parkinson’s (N=22; Hoehn &
Yahr stage 1-3) and healthy age-matched controls (N=23) observed
and imitated videos of simple sequential movements, depicted by
either a human hand or a simple shape. Motion tracking was used
to measure effects on the speed and amplitude of hand movements,
and eye gaze was recorded to explore mechanisms of attention and
prediction.

Results: Both groups exhibited increased modulation of movement
amplitude when observing the human hand than with the simple
cue. Participants made larger saccades and fixated the movement
end-point later when watching the shape, suggesting closer tracking
of the hand.

Conclusions: These results indicate that both people with mild to
moderate Parkinson’s and healthy older adults modulate their hand
movements to a greater extent in response to human action than
simple moving cues, and may observe human movements more
closely. This suggests that action observation could provide an
effective tool for rehabilitation of manual tasks via activation of
sensorimotor networks.
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Psychiatric morbidity in Parkinson’s disease in northeast
region of Romania

Dan lulian Cuciureanu*', Tudor Cuciureanu?, Liviu Bolohan®, Adina
Cuciureanu*

' Emergency Hospital “Prof dr. N. Oblu”, Neurology, and University
of Medicine “Gr. T. Popa” lasi, Neurology, lasi, Romania

2 University of Medicine “Gr. T. Popa” lasi, Gastroenterology, lasi,
Romania

3 Emergency Hospital “Prof dr. N. Oblu”, Neurology, lasi, Romania
4 CMI, lasi, Romania

Background: PD is the second most common chronic
neurodegenerative condition in older people. The prevalence of PD
in different countries have varied widely, around 1% in people aged
above 65 years. Motor symptoms are just the “tip of the iceberg” of
clinical manifestations of PD. Besides motor symptoms, PD is
characterized by many non-motor symptoms, which include
cognitive decline, psychiatric disturbances (depression, psychosis,
and impulse control), sleep difficulties, autonomic failures
(gastrointestinal, cardiovascular, urinary, thermoregulation) and pain
syndrome.

The aim of this study was to evaluate the psychological and
psychiatric disturbance of Parkinson disease patients and the
statistical bilateral correlation between duration, severity, gender,
the age of the patient and this manifestation.

Method: our prospective and observational study consisted in a
sample of 94 consecutively evaluated subjects with Parkinson
disease in our neurological service between 1 Jan 2017 — 1 nov
2018. The patients were investigated by clinical examination,
neuropsychological test (Montreal cognitive assessment —MOCA
Global Assessment of Functioning — GAF scale, Hamilton
Depression Rating Scale — HAM-D, Questionnaire for Impulsive-
compulsive Disorders in Parkinson Disease rating scale QUIP-RS,
brain computed tomography. Statistical analysis by One Way
ANOVA.

Results: Over 60% of patients have cognitive impairment and 84%
depression. Only 23% of them have compulsive impulsive behavior
(punding, >sexual).

The level of education, gender, age, duration of the iliness, severity,
the treatment seems to have an influence in appearance and
evolution of psychiatric manifestation.

We find a correlation between depression end duration of illness
(p=0,08), a fluctuation of cognitive performances related to age and
treatment (p=0,019) compulsive-impulsive manifestation related to
age and duration of illness (p=0,024).

Conclusion: This data suggests that psychiatric morbidity is highly
prevalent in patients with PD. In advanced PD, non-motor
symptoms dominate the clinical picture and are associated with
severe disability, impaired quality of life. Further studies are required
to evaluate the efficacy of various measures for management with
the multidisciplinary approach of psychiatric morbidity in patients
with PD.

P15.03

Measuring salivary cortisol levels in person with Parkinson’s
disease

Amie Hiller*!, Brenna Lobb? Jeffrey Proulx®, Joseph Quinn’

" OHSU/VA Portland Health Care System, Portland, OR, USA

2 VA Portland Health Care System, Portland, OR, USA

3 OHSU, Portland, OR, USA

Background: Psychological stress is known to exacerbate the
symptoms of Parkinson’s disease (PD) and in animal models is
deleterious to the nervous system. Increased stress may contribute

to the development of and faster disease progression in PD.
Salivary cortisol is an objective measure of stress and corresponds
with serum cortisol, however it is not well characterized in PD.
Better characterization could assist in future studies examining the
interplay of psychological stress and stress reduction in PD.
Objective: To better characterize the relationship between salivary
cortisol and psychological stress in persons with PD.

Methods: Saliva samples were obtained at home at four times:
immediately upon awakening, 30 minutes after that, at noon, and
right before bedtime. Cortisol was averaged across all three days for
each time point. Data were first inspected to ensure there were no
cortisol outliers and extreme outliers (>3 standard deviations) were
deleted. Awakening Response was computed by taking 30-minutes
after awakening (AM2) — awakening (AM1).

Results: We analyzed salivary cortisol in 62 subjects in four groups
— high (n=4) and low stress (n=22) controls and high (n=18) and low
stress (n=20) persons with PD. Stress categories were defined by
the Perceived Stress Scale (PSS)=13. Participants were well
matched in regard to age and gender. Subjects with PD had similar
disease severity between the stressed and non-stressed groups.
Average cortisol levels were highest in the stress controls, followed
by stressed PD, with lowest levels in non-stressed PD and controls
— however due to large variability these differences were not
statistically significant. Perceived stress scale correlated strongly
with anxiety and depression scales. All the mood scales had at least
a trend towards significant correlation with the cortisol awakening
response but this relationship was consistently more robust in
controls compared to persons with PD.

Conclusions: Persons with PD appear to have similar pattern of
diurnal variation in cortisol levels as persons with out PD. However it
also appears that cortisol may be less reactive to stress in persons
with PD and does not appear to correlate as strongly with measures
of stress, and mood.
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Age-related cognitive effects of SIRT6 overexpression:
Emerging role of astrocytes

Nirit Lev*", Meir Kestenbaum?

" Meir Medical Center and Tel Aviv University, Ramat-Gan, Israel
2 Meir Medical Center and Tel Aviv University, Kfar-Saba, Israel

The increased in human lifespan poses many challenges, among
them age-related neurodegenerative diseases such as Parkinson’s
disease. Mice overexpressing the NAD+ dependent deacylase,
SIRT6 have been associated with increased health and longevity.
SIRT6 regulates diverse cellular functions such as transcription,
genome stability and metabolic related pathologies such as obesity.
Here, we investigate the role of SIRT6 in cognitive and behavioral
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functions in aged mice. Young and old of wild type (WT) and SIRT6
overexpressing mice (MOSES mice) were examined using a battery
of behavioral tests. In comparison to aged WT littermates, MOSES
mice have significant improved spatial memory performance.
Immunohistochemistry of the hippocampus and cortex showed a
significant increase in early neurogenesis and astrocytes’ number
and a significant reduction of apoptosis and DNA damages in aged
MOSES mice. RNA expression analyses of the hippocampus of
aged mice revealed an increase in the RNA editing enzyme ADAR.
Examination of more than 5000 RNA editing sites in the
hippocampus of young and old, WT and MOSES mice found a
young-like editing status in hundreds of sites in old MOSES mice,
including genes which are tightly involved in learning and memory
processes. Altogether, these findings show that SIRT6 is a key
regulator of memory and suggest it as a potential target for treating
age related cognitive decline.

P15.05

Cognitive associations with comprehensive gait and balance
measures in Parkinson’s disease

Rosie Morris*!, Douglas Martini', Katrijn Smulders?, Valerie Kelly®,
Cyrus Zabetian®, Kathleen Poston* Karen Edwards®, Brenna
Cholerton®, Thomas Grabowski®, Thomas Montine*, Joseph Quinn’,
Fay Horak’

' Oregon Health and Science University, Portland, Oregon, USA

2 Sint Maartenskliniek Research Department, Nijmegen, The
Netherlands

3 University of Washington, Seattle, Washington, USA

4 Stanford University School of Medicine, Palo Alto, California, USA
5 University of California, Irvine, California, USA

Objective: Gait and balance disorders are a cardinal feature of
Parkinson’s disease (PD) that lead to increased fall risk and
reduced quality of life. Gait and balance are no longer considered
automatic tasks and are dependent on cognitive control. However,
the extent to which specific gait and balance characteristics are
related to cognition in PD remains unclear. Furthermore,
associations between gait and cognition and balance and cognition
have not been assessed within the same cohort. We aimed to
determine which particular gait and balance characteristics are
related to cognitive function and how they differed in an analysis
from the same cohort.

Methods: One hundred and ninety nine people with PD were
recruited to the Pacific Udall Center (PUC; VA Puget
Sound/University of Washington, Seattle; Oregon Health & Science
University/Portland VA Medical Center, Portland; and Stanford
University). Comprehensive gait measurements were collected over
a two-minute continuous walk with 180 degree turns and
comprehensive balance measures were collected during a 60-
second quiet standing task. Gait and balance measures were
collected using six inertial sensors (APDM, Inc.). Four domains of
cognition were assessed: global cognition, frontal-executive
attention, learning and memory, and visuospatial function.
Correlations and multivariate linear regression were used to
determine independent associations, controlling for age, gender,
years of education, disease duration, disease severity (MDS-
UPDRS Ill), and site.

Results: Gait domains of pace/turning and variability were most
strongly associated with frontal-executive function. The strongest
associations were demonstrated between the performance on the
Stroop task with both turn duration (8.439, p<.001) and stride length
(B.334, p<.001). In contrast, balance domains of sway and jerkiness
were most strongly associated with visuospatial function assessed
by the Judgement of Line Orientation (B -.276, p<.001).
Conclusions: Different gait and balance domains were associated
with specific types of cognitive domains. The observed relationships

between gait or balance with cognitive functions suggests shared
cerebral cortical circuitry for mobility and cognitive functions. These
findings suggest that depending on the mobility deficit, therapeutics
should be tailored in order to improve gait and balance and
ultimately reduce falls.

P15.06

How does Parkinson’s affect gesture and communication about
spatial information?

Stacey Humphries', Judith Holler?, Trevor Crawford®, Ellen
Poliakoff**

' University of Pennsylvania, Pennsylvania, USA

2 Donders Centre for Brain, Cognition and Behaviour, Radboud
University, Nijmegen, The Netherlands

3 Lancaster University, Lancaster, United Kingdom

4 University of Manchester, Manchester, United Kingdom

Objectives: Visuospatial processing is affected in Parkinson’s with
reduced performance on tasks involving spatial working memory,
visuospatial construction, and spatial navigation. Visuospatial
cognition is critical for the general production of gestures, which
arise from spatial and motor cognitive representations. Furthermore,
people gesture particularly frequently when describing spatial
information. However, little is known about changes to gestures
depicting spatial information in Parkinson’'s. We aimed to
characterise how Parkinson’s affects the ability to gesture about
space.

Methods: 37 people with mild-to-moderate Parkinson’s [mean (SD)
age=65.00 (7.3), 12 female] and 33 age matched controls
[age=66.00 (6.0), 21 female] were video-recorded as they described
their house layout to a listener, who sketched a floor-plan based on
the description. The descriptions were transcribed, and gestures
depicting spatial information related to the house layout were coded
for whether they contained the following spatial information: a.
location/position, b. direction, c. size d. shape.

Results: The overall rate at which people gestured did not differ
between the Parkinson’s [mean (SD) gestures/100 words=9.92(6.4)]
and control [11.3 (6.87)] groups. However, the content of the
gestures depicting spatial aspects was altered. People with
Parkinson’s produced simpler gestures [1.39 (.34) spatial
information per gesture] than controls [1.64 (.37)]. Furthermore,
people with Parkinson’s gestured significantly more about direction
than controls, whereas controls gestured significantly more about
shape and size.

Conclusions: People with mild-to-moderate Parkinson’s gestured
as often as controls, replicating our previous findings. This suggests
that co-speech gestures could be considered within strategies to
improve and maintain communication in Parkinson’s. However, the
Parkinson’s group made fewer complex gestures and there were
clear differences in the type of spatial information conveyed. We are
currently conducting follow-up analyses to test what may motivate
these differences in depicting spatial information, with a focus on the
cognitive operations and mental representations underlying
gesturing in PD.

P15.07

Analysis of sub-threshold errors reveals no deficit in response
inhibition in mild to moderate Parkinson’s

Jade Pickering, Jennifer McBride, Iracema Leroi, Ellen Poliakoff*
University of Manchester, Manchester, United Kingdom

Background and Objectives: Successful motor inhibition relies on
the fronto-striatal circuits affected by Parkinson’s disease. However,
previous studies examining response inhibition in Parkinson’s have
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produced conflicting findings, and it remains unclear whether and
how Parkinson’'s may affect control over actions. Here, we
measured continuous response force to provide a sensitive
measure of response activation and control to examine sub-
threshold action control deficits (i.e. partial errors) without the need
for brain imaging.

Methods: 25 people with mild to moderate Parkinson’s (8 female,
mean age 63.84, mean UPDRS Il 26.64) and 23 healthy control
participants (11 female, mean age 68.91) completed two common
tasks assessing response inhibition and conflict: the Stop Signal
Task and the Simon Task.

Results: No significant differences in response inhibition were
found for either group in either task. In both participant groups, sub-
threshold partial errors in response force were detected on
approximately 27-28% of otherwise correct (according to the button
press) stop trials on the Stop Signal task, and 10-12% of otherwise
correct incongruent trials in the Simon task. Moreover, further
examination of the temporal dynamics of these effects (using delta
plots and conditional accuracy functions) vyielded no reliable
evidence of any group differences.

Conclusions: We found no significant group differences in motor
inhibition even with sensitive methods of response measurement
and analysis. This may suggest that there is no deficit in behavioural
response inhibition in mild to moderate Parkinson’s, contrasting with
some previous literature. We discuss our findings in the context of
the heterogeneity of Parkinson’s, and the difficulties of behavioural
and experimental patient research.

Participantsare instructed to pressthe left
button when they see a blue circle and the right
button when they see a
yellow circle.

The location of the
circle triggers a left
hand impulse, but
the signals a
right hand response.
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button press
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impulsive

error
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Fig 1. Force recorded on one Simon incongruent trial. A
Parkinson's participant makes a partial error in response
force (blue line) but does not produce a button press. They
then make a correctbutton press response with the right
hand (yellowline).
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Lessons from the cognitive rehabilitation program of the
Parkinson Foundation of Colombia

David Quebradas*

Fundacién Parkinson de Colombia, Cali, Colombia

Two hundred years have happened since James Parkinson
described the Parkinson Disease in <>. At that time the emphasis
had been placed on the motor triad of bradykinesia, rigidity, and
resting tremor. However, over the past decade, research studies
have described the substantial cognitive changes that could
occurred from early stages to last stages of PD. The
characterization of the cognitive profile in PD point out the difficulties
in memory, executive functions, problem solving and visuospatial
abilities, as well as a more generalized cognitive impartment in the
Parkinson’s disease Dementia (PD-D). Thus, cognitive dysfunction
in PD can be classified as being either domain-specific, for which
the severity of the impairment does not fall under the established
criteria for dementia, or as a being severe enough affecting various
cognitive domains and daily life activities, fulfilling with dementia
criteria. It does not mean that all of the patients with PD should
develop a MCI (Mild Cognitive Impairment)/PD-D. Therefore,
according to the necessity of patients with PD and their families, we
build a Cognitive Rehabilitation Program with the following criteria:
1) Group building: Cognitive Screening to organize patients in
regard with the Cognitive performance (PD without MCI, PD-MCI,
PD-D; 2) Cognitive Program Setting: Three Cognitive Domains
(Attention, Memory and Executive Functions), 3) Performance
Tracking. After four years of a hard labor with hundred of patients,
we learned in the Parkinson Foundation of Colombia the following
lessons to rebuild our Cognitive Rehabilitation Program: 1) Outcome
Time: brain is not too different from body, nobody becomes fitness
in a month; 2) Cognitive Profiles: there is not one PD Profile, it
changes through the time; 3) Performance Tracking: avoid retest
effects; 4) Cognitive Program Setting: Integral Program works better
than a Single Domain Program; 5) Mood Disorders and Anxiety
Disorders: Depression and Anxiety disorder affect Cognitive
Performance, mental health support is necessary; 6)
Misconceptions about Aging: Aging bias affect cognitive
performance and subjective assessment of cognitive functioning.

P15.09

Investigating cognition in clinical routine in people with
Parkinson’s disease

Volker Tomantschger*, Auguste Tautscher-Basnett, Christina
Hohenwarter, Manfred Freimueller

Gailtal-Klinik, Hermagor, Austria

Background: In our rehabilitation clinic the Short Orientation and
Memory Concentration Test (SOMCT) is used as a quick test of
cognitive functions. In addition, when cognitive decline is clinically
suspected, patients are assessed with the Mini Mental State
Examination (MMSE) before extensive neuropsychological
assessment is conducted. Reports in the literate show that the
Montreal Cognitive Assessment (MoCA) is more sensitive to detect
impairment in Patients with Parkinson’s disease (PwPD), especially
in the early stages of the cognitive decline.

Aim: To investigate whether MoCA or MMSE are better suited to
assess cognitive decline in clinical practice to detect early signs of
cognitive impairment in PwPD who show normal scores in SOMCT.
Methods: we investigated 46 patients with SOMCT, MMSE and
MoCA between April and October 2018 as part of our clinical
routine. 3 patients were excluded from analysis due to diagnosis of
Atypical Parkinson’s disease. Demographic data of 43 PwPD:
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« Gender: 33 males, 10 females
» Age: average 73,91 years (range 48-83)
* Hoehn & Yahr stage: average 2,74 (range 1,5-5, median: 3)
« Time since diagnosis: average 9,58 years (range 0-25)
» Subtypes of IPS: tremor-dominant: 3, akinetic-rigid: 18, mixed
type: 22
Results: Of the 43 PwPD investigated with:
a) SOMTC, 29 were classified as normal (0—6 points), 14 as
impaired (>6 points).
b) MMSE, 18 were classified as normal (27-30), 25 as impaired
(<27).
c)MoCA, 4 were classified as normal (27-30), 39 as impaired
(<39).
Additional details are shown in tab. 1.
Due to the small numbers per subgroup, no further analysis
according to age, gender, subtype of PD or years since diagnosis
was made.
Conclusion: These results indicate that in our sample of PwWPD the
MoCA is more sensitive to detect cognitive decline, in particular in
PwPD who have a normal SOMCT score. It is evident that this
cannot substitute in-depth neuropsychological testing.

Tab. 1. No. of No. of No. of
PWPD PWPD PWPD
| SOMCT normal | 29 | MMSE normal scores | 16 MoCA normal scores | 4
scores (0-6) | MMSE =/<26 |13 MoCA =/<26 |23
| somcT 14 | MMSE normal scores | 2 MoCA normal scores | 0
impaired (>6) | MMSE =/<26 [12 MoCA =/<26 | 16
P15.10

Mild cognitive impairment (MCI) subtypes after deep brain
stimulation (DBS): Role of pre-operative diagnosis
Alexander Tréster*, Angela Abbott, Krista Hanson

Barrow Neurological Institute, Phoenix, Arizona, USA

Objective: Relatively little is known about the impact of mild
cognitive impairment (MCIl) on the outcome of deep brain
stimulation (DBS) and whether DBS increases risk of MCI. The
purpose of this study was to examine cognitive outcome among
persons with Parkinson’s disease (PD) who did and did not have
MCI before subthalamic (STN) or pallidal (GPi) DBS. Specifically,
the primary question of interest was whether persons with pre-
surgical single domain MCl were more likely to develop multi-
domain MCI after DBS than persons without MCI.

Methods: Neuropsychological evaluation using at least two tests
per each of five domains (attention, executive function, language,
visual perception, and memory) was carried out before and about
nine months after surgery. The International Parkinson and
Movement Disorder Society (MDS) criteria (Level Il) were used to
identify MCI and to subtype MCI into 4 categories: single domain
amnestic and non-amnestic and multi-domain amnestic and non-
amnestic. 125 persons underwent unilateral or bilateral STN or GPi
DBS awake using microelectrode recording, or using direct
anatomical targeting under general anesthesia.

Results: Almost half of the persons had MCI before surgery, the
majority of them having multi-domain MCI. After surgery, about one
third of people developed MCI anew. The proportions developing
MCI anew were similar after STN and GPi surgery but all cases
occurred after bilateral surgery or surgery on the dominant, left
hemisphere. Persons without MCI or single domain MCI before
surgery were similarly likely to develop multi-domain MCI after
surgery, with about one quarter to one third of persons with no or
single domain MCI developing multi-domain MCI after STN or GPi
DBS.

Conclusions: In our series of patients about a third developed MCI
anew. Most of the MCI was of the multi-domain subtype indicating
that mild declines had occurred in several domains of cognition. The

absence or presence of single domain MCI before surgery was
unrelated to the odds of developing multi-domain MCI. Instead, all
declines occurred after bilateral or dominant hemisphere surgery.

P15.11

Facial emotion recognition in Parkinson’s disease: Impact of
presentation time and levodopa

Josefine Waldthaler*, Charlotte Kriiger-Zechlin, Lena Stock, Lars
Timmermann

Department of Neurology, University Hospital, Marburg, Germany

Facial emotion recognition (FER) is an important component of
social interactions. In this study, we hypothesized that the deficit in
FER in Parkinson’s disease (PD) is more pronounced when the
presentation time is short and that this may be caused by a
narrowed visual scanning area. Furthermore, we investigated
whether levodopa intake improved FER.

25 PD patients and 24 age-matched healthy controls without signs
of depression performed an emotion identification task which
consisted of 56 static photographs. 8 pictures of each of the six
basic emotions anger, fear, happiness, surprise, sadness as well as
8 neutral faces were displayed with a presentation time of either 500
ms or 5000 ms in a randomized order. Eye movements were
recorded using the Eyelink 1000 plus eye-tracker.

Within-groups comparision revealed that both, PD and HC,
executed an increased number of errors in the short, compared to
the long FER task.

PD patients in off medication state obtained a lower overall FER
score than HC solely in the short task (500 ms; p<0.05), while there
was ho difference between the groups in the long task (5000 ms).
Regarding specific emotions, the only, but highly significant
difference between PD and HC was found in the identification of
shortly presented sadness (p<0.001). Levodopa intake tended to
improve both the short total and sadness score, however, without
reaching statistical significance. The total FER score correlated with
the motor performance assessed with MDS-UPDRS part Ill in on
medication state.

Additionally, results of eye movement analysis will be shown.

In conclusion, PD patients show a deficit in the recognition of facial
emotions, in particular of sadness, when displayed briefly. This may
have an impact on social life since fleeting emotional expressions
may be crucial in understanding and empathizing with
conversational partners.

CLINICAL SCIENCE: Sleep disorders/
Fatigue

P16.01

Circadian rhythm and sleep disorders in a-synuclein-
propagation model mouse

Naohiro Egawa*, Shinya Okuda, Junko Hara, Norihito Uemura,
Hodaka Yamakado, Ryosuke Takahashi

Kyoto University, Kyoto, Japan

The intracellular accumulation of a-synuclein is the hallmark of a-
synucleinopathy. REM sleep behavior disorder (RBD) is now
recognized as the prodromal stage of a-synucleinopathy. The
causal relationship between protein accumulation and the early
phenotype as sleep disorder is unclear. To ask the question we
investigate sleep condition and the circadian rhythm in a-synuclein
propagation model mouse. Aggregated a-synuclein fibrils (PFFs)
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spread to cortical layers and midbrain in mouse brain in a prion-like
fashion. We identified some changes in circadian rhythm and sleep
architecture in the process of a-synuclein propagation in mouse. We
discuss the potential role of a-synuclein in neuronal network during
REM sleep and the possible sleep/circadian-targeted therapy
against a-synucleinopathy.

P16.02

The effect of DUODOPA treatment in advanced Parkinson’s
disease on sleep quality and sleep disorders

Hakan Ekmekci*, Azer Mammadli, Cihat Ozguncu, Serefnur Oztiirk
Selcuk University, School of Medicine, Department of Neurology,
Konya, Turkey

Sleep Quality (SQ) in advanced Parkinson’s disease (aPD) are
among the most challenging non-motor symptoms of the disease.
The Quality of Life (QoL) and the sustainable condition for daily life
are affected by SP.

PD and SP are all involved at brainstem and basal ganglia. The
related neurotransmitters e.i. PD is dopamine, but also we know that
the cholinergic and serotonergic systems are all involved in aPD
and sleep.

PD is highly complex and heterogeneous in its presentation. QoL is
affected in time.

SQ includes insomnia, excessive daytime sleepiness, sleep
disordered breathing, Willis Ekbom Syndromes, REM Sleep
behavior disorders. And all the problems with SQ are involved in
some extend in aPD.

We included 23 patients with aPH who were applied DUODOPA
treatment in this study. PSG was performed in each patient just
before the intervention and after 6&12 mo. Sleep architecture, SQ
and sleep disturbance scales were also completed in each patient.
The study was carried out from May 2014 to November 2018. 13
males, 10 female patients with DUODOPA were studies with Hoehn
Yahr Scale, UPDRS | — V scores, PDQ39, PDSS-2, MMSE, COPE,
Epworth Sleepiness Scale, Beck Anxiety Inventory.

Median age for PD initiation was 55,04+5,37 and DUODOPA
application age was 64,3+3,89 y.

The best improvement was achieved in Sleep Fragmentation (72%)
and turning in bed from side to side (81%). The decrement in
Nocturnal dystonia was 41%. Nocturnal micturition decreased by
35%. Diurnal well-being and improvement at Fatigue was around
54%. The sleep latency decreased by 37%. The score for REM
Sleep Behavior disorders decreased with 30%.

Shortly, DUODOPA treatment in aPD improves the Sleep quality
and Daily Life activity scores positively.

P16.03

Inverse association between objective sleep quality and early
morning akinesia in patients with Parkinson’s disease: Cross-
sectional analysis of the PHASE study

Hiroshi Kataoka*', Keigo Saeki?, Yuki Yamagami?, Kazuma Sugie’,
Kenji Obayashi?

" Department of Neurology, Nara Medical University, Kashihara,
Japan

2 Department of Community Health and Epidemiology, Nara Medical
University, Kashihara, Japan

Introduction: Sleep problems are the most important non-motor
symptoms in Parkinson’s disease (PD). Slowness or stiffness in the
early morning (early morning akinesia) is a major troublesome
among a wide spectrum of motor and non-motor wearing-off
symptoms, regardless of anti-parkinsonian medication. Some
reports suggested an association between early morning akinesia

and sleep quality measured using questionnaires; however, the
association between objectively measured morning activity and
sleep quality has not been studied.

Methods: In the present cross-sectional study of 157 PD patients
(mean age, 71.4 years), we measured objective physical activity
using an actigraph on the non-dominant wrist for 7 consecutive
days. Low morning physical activity was determined as <100
counts/min in 2-h after rising. Five actigraphic sleep parameters
were determined using objective data (sleep status and sleep onset
and termination) and self-reported data (bedtime and rising time) as
follows: sleep efficiency (SE); wake after sleep onset (WASO); sleep
onset latency (SOL); total sleep time (TST); and fragmentation index
(FI).

Results: Mean duration in low morning physical activity was 55.7
min (SD, 23.8). Means in sleep parameters were described as
follows: SE, 72.1% (SD, 13.6); WASO, 104.7 min (57.9); SOL, 2.5
log min (0.9); TST, 343.6 min (104.0); and FI, 3.5 (3.4). In
multivariable linear regression models adjusted for potential
confounders, such as age, gender, Hoehn-Yahr stage, daytime
physical activity levels, BMI, smoking and drinking status,
socioeconomic status, hypertension, diabetes, sleep medications,
levodopa equivalent dose, and REM sleep behavior disorder
symptoms, Significant associations between objective sleep quality
and low morning physical activity duration were observed (SE per
%: B, -0.396; 95% CI, -0.609 to -0.184; P<0.001; WASO per min: B,
0.057; 95% CI, 0.004 to 0.110; P=0.034; SOL per log min: B, 6.138;
95% Cl, 2.671 to 9.605; P=0.001; and FI per unit; 3,1.049; 95% ClI,
0.196 to 1.902; P=0.016) but not TST (P=0.84). These associations
were consistent with the results using different cut-off values of
physical activity (50 counts/min) and duration (1-h after rising).
Conclusions: Objectively measured sleep quality was significantly
associated with early morning akinesia in PD patients. Sleep
therapy might be a clinical option for early morning akinesia.

P16.04

Tele-monitored tDCS (Tele-tDCS) for Parkinson’s disease
related fatigue

Kush Sharma, Shashank Agarwal, Daniella Mania, Alberto Cucca,
Willa Molho, Ji Yoon Jung, Raphaela Sills, Andrew Feigin, Steven
Frucht, Milton Biagioni*

NYU Langone Health, New York, NY, USA

Background: Fatigue is one of the most prevalent and under-
assessed non-motor symptoms in PD. Transcranial direct current
stimulation (tDCS) is a portable non-invasive brain stimulation
device that utilizes low current to alter brain activity. We designed a
tele-monitored tDCS (tele-tDCS) protocol to assess feasibility,
safety and explore the therapeutic potential of tele-tDCS for
Parkinson’s disease (PD) related fatigue. We utilized a live video-
conferencing platform and specifically designed equipment.
Methods: Preliminary analysis of eighteen PD patients, age 35-89
that participated in a double-blind, randomized, sham-controlled
study. Each participant completed 10 tDCS sessions (20-minute,
2.0-mA, bi-frontal DLPFC montage, left anodal), over a span of two
weeks. After completion, 10 additional open-label sessions were
offered. Tolerability, safety, and compliance were evaluated.
Preliminary clinical effects were measured with the Fatigue Severity
Scale (FSS).

Results: Seventeen participants completed 330 tele-tDCS
sessions; one subject chose not to complete the 10 optional
sessions. Tolerability of 2.0 mA stimulation with =6 on the Visual
Analog Scale for Pain (VAS-Pain) was 100%. Systematically
recorded side effects were comparable with previously published
studies using conventional tDCS (in-lab). No serious adverse events
were reported. Compliance was 100% as subjects completed all
required visits with no attrition or interruptions. Preliminary fatigue
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clinical effects of 10 sessions showed a significant decrease of FSS
only in real-tDCS (mean 16% decrease in FSS, p=0.05); however,
there was no significant difference between groups. Further analysis
of 20 real-tDCS sessions in nine subjects showed a further
decrease in FSS (mean 27%; p=0.013).

Conclusion: At-home tele-tDCS therapy is safe and well tolerated
by PD patients, with the advantages of ease of recruitment and
subject compliance. Acceptability was achieved by easy setup and
intuitive design of the device. At-home tele-tDCS therapy shows
potential to remediate fatigue symptoms in PD, especially after 20
sessions. The small sample size limits efficacy conclusions. Our
paradigm may be influential in designing future studies that will
facilitate clinical trials with a larger subject population and extended
trial duration.

Sponsor: Parkinson’s Foundation

Grant# 17-A0-00-007749

Poster presented at Neuromodulation Conference & NANs Summer
Series; 2018 August 24-26; New York, NY.

Figure 1: Tele-monitored tDCS (tele-tDCS) setup including the tDCS device, head strap and the videoconferencing platform.

P16.05

The potential value and insight mobile lifestyle tracking apps
can give into the effects of fatigue in Parkinson’s disease
Jordan Webb*', Helen Matthews', Bruce Hellman?

" The Cure Parkinson’s Trust, London, United Kingdom

2 uMotif, London, United Kingdom

Background: A series of market research surveys were completed
in 2015 and 2018 by members of the Parkinson’s disease
community. These surveys revealed that fatigue was a major
unaddressed problem. The aim of this poster is to illustrate how
fatigue relates to other motor and non-motor symptoms of fatigue
identified from the lifestyle tracking application uMotif’, and their ‘100
for Parkinson’s’ study. The uMotif app contains 5 fixed motifs (Sleep
quality, Exercise, Healthy eating, Mood and Stress) and 5 motifs
that the user can select to track. The dataset includes 1114 People
with Parkinson’s (PwP) and 1536 individuals without a Parkinson’s
diagnosis. Of these 46% of the whole sample selected Energy
which is how fatigue was tracked, as a key motif, some participants
completed the uMotif every day and some were less frequent users.
Method: As a proof of principle exercise, we identified seven
participants with varying disease duration, ranging from a few
months to a decade. The uMotif app required participants to score
the 10 motifs on a scale between 1 and 5. The daily tracking
patterns of these 7 individuals were plotted as a means of
illustrating the more fine grained insights into fatigue, which can be
gleaned from daily symptom tracking over a week.

Results: The exercise revealed interesting starting points for
hypotheses that can be tested in the future, and speaks to the
promise and intrinsic value of daily longitudinal symptom tracking.
Conclusion: In our poster we intend to highlight that a number of
lifestyle factors influence fatigue levels, which PwP tell us impacts
on quality of life and should become a research priority. This poster

will also highlight the idiosyncratic nature of PD in that it will show
that PwP experience a range of different symptoms, which can vary
dramatically from day to day. PwP cannot be clustered into a group,
we need to treat PwP as individuals each with a unique set of
symptoms.

P16.06

Bright light therapy does not alter the sleep/wake cycle when
treating circadian based sleep disorders in Parkinson’s
disease: A study by The Bronowski Innstitute, Australia
Gregory Willis*

The Bronowski Institute of Behavioural Neuroscience, Kyneton,
Victoria, Australia

Insomnia is a major problem for Parkinson’s disease patients. While
numerous soporific drugs are implemented to address this problem,
side effects are common making drug related treatments
problematic. Alternatively, bright light therapy improves sleep in
patients suffering from circadian based sleep disorders and in
particular patients with Parkinson’s disease. However, little is known
about any potential side effects that light therapy might posess,
particularly in regard to the function of light as a “zeitgeiber” that can
adversely affect circadian rhythms. In a retrospective study we
examined the effect of bright light therapy on the sleep/wake phase
to determine if bright light therapy altered the sleep/wake cycle in
Parkinson’s patients that reported improvement in sleep.
Assessment of 109 patients receiving bright light therapy prior to
retiring for up to 15 years revelled that little or no alteration of the
day/night cycle in these patients occurred. While it was not the
subject of the present study to examine drug and light combinations,
the present study shows that bright light repairs disturbed sleep in
Parkinson’s disease patients without phase advancing the circadian
rhythm.

CLINICAL SCIENCE: Diagnosis
(differential, accuracy)

P17.01

Longitudinal study of subjects with prodromal signs of
Parkinson’s disease

Paul de Roos™", Joakim Bergstrém?, Elisabeth Jobs?, Kéthe Strém?,
Malin Degerman Gunnarsson?, Ylva Cedervall?, RoseMarie
Brundin?, Johan Wikstrém?®, Mark Lubberink®, Charles Widstrém®*,
My Jonasson®, Lena Kilander? Lars Lannfelf?, Anna Cristina Aberg?,
Torsten Danfors*, Vincenzo Donadio®, Dag Nyholm’, Martin
Ingelsson?

" Uppsala University, Dept. of Neuroscience, Neurology, Uppsala,
Sweden

2 Uppsala University, Dept. of Public Health and Caring Sciences,
Geriatrics, Uppsala, Sweden

3 Uppsala University, Dept. of Surgical Sciences, Radiology,
Uppsala, Sweden

4 Uppsala University, Dept. of Surgical Sciences, Nuclear Medicine
and PET, Uppsala, Sweden

% IRCCS Istituto delle Scienze Neurologiche, Bologna, Italy

Introduction: Future disease modifying therapies against
Parkinson’s disease (PD) should preferably be initiated at an early
disease stage, before the appearance of characteristic motor
symptoms. However, due to the lack of biomarkers, our ability to
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detect prodromal PD is limited. The objective of this project is to
study the prodromal phase of PD.

At autopsy, PD brains usually display Lewy bodies, intracellular
aggregates of a-synuclein (a-syn). Several studies have suggested
that toxic oligomeric forms of a-syn are increased in PD
cerebrospinal fluid (CSF). Moreover, it has been shown that
phosphorylated a-syn is present in peripheral nerves in skin
biopsies from PD patients. In addition, a recent study suggests that
such a-syn forms are present also in skin biopsies from subjects
with idiopathic REM sleep behavior disorder, a prodromal risk factor
of a-syn-related disease. How such a-syn skin deposits develop
over time is not known.

Method: This is a cohort study following patients with prodromal
and manifest PD, dementia with Lewy bodies, Alzheimer's disease
and healthy controls with 30 subjects in each group. The study
participants will be subjected to an extensive test battery including
annual follow up neurological testing, cognitive testing, motor
testing, self-assessment rating scales, neuroimaging investigations
with MRI and PET (11C-PEZ2I), laboratory testing of cerebrospinal
fluid, blood and saliva as well as analyses of skin biopsies for
presence of various a-syn forms. Four 3 mm skin biopsies are taken
in pairs from four locations (cervical spine and lower extremities,
bilaterally) under local anesthesia. PET scans are performed twice
during the course of the study.

Conclusion: The first subjects will be enrolled in december 2018. A
detailed description of the study design and the first experiences,
including some preliminary results, will be presented.

P17.02

Automated immunohistochemical detection of skin depositions
of pathological a-synuclein in idiopathic rem sleep behavior
disorder and parkinsonism

Tsu-Shuen Tsao'!, Ahmed Al-Qassabi?, Adriana Racolta’, Kirsten |.
Taylor®, Wagner Zago*, Koji Kimura®, Ronald B. Postuma?,
Sebastian Dziadek*3

" Roche Tissue Diagnostics, Tucson, AZ, USA

2 Department of Neurology and Neurosurgery, McGill University,
Montreal, QC, Canada

3 Roche Pharma Research and Early Development, pRED,
Neuroscience and Oncology Diseases Discovery and Translational
Area, Roche Innovation Center Basel, F. Hoffmann-La Roche Ltd.,
Basel, Switzerland

4 Prothena Biosciences Inc., South San Francisco, CA, USA

5 Chugai Pharmaceutical Co., Ltd., Tokyo, Japan

Objective: The goal of this study was to employ a novel highly
sensitive dual-stain immunohistochemical (IHC) assay in the
assessment of cutaneous pathological a-synuclein (aSyn)
depositions in patients with idiopathic REM sleep behavior disorder
(iRBD), Parkinson’s disease (PD), atypical parkinsonism and
controls.

Background: Development of therapeutic agents for PD is
hampered by a lack of diagnostic tests that accurately identify
patients with PD, especially early PD. While the definitive diagnosis
of PD can only be made at autopsy upon demonstration of
pathological central nervous system aSyn, recent findings suggest
that detection of pathological aSyn deposition in skin biopsies can
be used to identify patients with PD during life.

Methods: Formalin-fixed, paraffin embedded paravertebral C7 area
skin punch biopsies of 79 subjects (28 iRBD, 20 PD, 10 atypical
parkinsonism, 21 controls) were bisected. A single slide from each
bisected block was analyzed for pathological aSyn on the
automated BenchMark ULTRA system using a novel chromogenic
dual-stain IHC assay that enabled high contrast visualization of
pathological aSyn.

Results: With two slides from one skin biopsy area per subject,
pathological aSyn was observed in 60% of PD, 71% of iRBD, 20%
of atypical parkinsonism, and 5% of control subjects. Full results
based upon extensive sectioning of tissue blocks will be presented.
Conclusions: A novel IHC assay was developed to detect aSyn
pathology associated with PD in the peripheral tissue with high
sensitivity and specificity. This tool has the potential to be developed
into a diagnostic assay for synucleinopathies and selection of
patients for clinical trials targeting aggregated aSyn

Prior presentations: The development of the dual-stain
immunohistochemical (IHC) assay for pathological aSyn as well as
proof-of-concept data were presented in two posters at the
International Congress of Parkinson’s disease and Movement
Disorders (MDS) in October 2018. Data will also be shown at the
International Conference on Alzheimer's and Parkinson’s Disease
(AD/PD) in March 2019.

P17.03

Clinical significance and usefullness of superficial reflex for
diagnosis of Parkinson related disorders: Oldies But Goodies
Syuichi Nagamatsu*', Syo Ohtu’, Yuka Miyamoto’, Tomomi
Furushima’, Yukari Morita’, Yasumasa Osaki’, Naokazu
Sasagasako? Hlrokazu Furuya’

' Department of Neurology, Kochi Medical School, Kochi University,
Kochi, Kochi, Japan

2 Department of Neurology, Neuromuscular Center, NHO Omuta
National Hospital, Fukuoka, Japan

Background: Palmomental reflex (PMR) and Rossolimo reflex
(RSR) are considered as primitive reflexes, which has been
regarded as correlates of frontal release. However, the exact
significance is still debated since they have been consistently shown
in healthy subjects.

Objective: Primary aim of this work consists in assessing the exact
prevalence and value of the PMR and RSR as a neurological
examination following with routine image diagnostic technology for
neurological disorders especially for Parkinson related disorder
(PRD).

Materials and methods: 4,350 out/inpatients of neurological
disorders were performed with full neurological examination
including PMR and RSR from 2004 to 2018 in Omuta National
Hospital and Kochi Medical School Hospital. We have analyzed the
correlation between the result of PMR/RSR and final diagnosis
according to the common criteria.

Result: (1) PMR and PRD. Of 4,350 patients, 540 cases (12.4%)
showed positive PMR reflex and 39 (0.9%) showed lateralized
difference of PMR. Out of 39 cases, 17 included Parkinsonism (4
Dementia with Parkinson disease, 3 Multisystem atrophy, 3
Corticobasal degeneration, 2 Parkinson disease (PD), 2 Progressive
supranuclear palsy (PSP), 2 Dementia with Lewy body disease
(DLB), 1 unknown), 11 were multiple cerebral infarction, 4 were
encephalopathy/encephalitis, 3 were ALS, 2 were brain tumor and 1
case of hemifacial palsy. Statistical significance was observed in
these disorders (p<.05).

(2) RSR and PRD. Of 1,440 patients, 152 cases (10.6%) showed
abnormal PMR reflex. Statistical significantly with abnormal RSR
(p<.05) are observed in 3 cases of dementia with multiple cerebral
infarction (DMCI), 21 case of encephalopathy, 4 cases of FTD/ALS
complex, 27 cases of Parkinson disease, 10 cases of MSA-P and 5
cases of FTLD.

Discussion: Though the sensitivity is low, the positive PMR and/or
RSR show high specificity for detection of not only dementia with
multiple cerebral infarction, but also PD related disorders.
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Impaired cerebral blood-flow self-regulation in patients with
Parkinson’s disease: Association with leukoaraiosis. A pilot
study from northeast Mexico

Diego A. Cantu-Garcia', Sergio A. Castillo-Torres*', Carlos A. Soto-
Rincén?, Alejandra G. Mendoza-Garcia’, Helda E. Sanchez-Teran’,
Diana Diaz-Pérez’, Denisse G. Martinez-Roque’, Beatriz E.
Chéavez-Luévanos’, Ingrid Estrada-Bellmann’, Fernando Géngora-
Rivera’

' Servicio de Neurologia, Hospital Universitario “Dr. José E.
Gonzalez”, Universidad Autdnoma de Nuevo Leoén, Monterrey,
Nuevo Ledn, Mexico

2 Departamento de Medicina Interna, Hospital Universitario “Dr.
José E. Gonzalez’, Universidad Auténoma de Nuevo Leon,
Monterrey, Nuevo Leén, Mexico

Background and Objective: Parkinson’s disease (PD) is the
second most frequent neurodegenerative disease, although deemed
to be associated with, its relationship to cerebral vascular disease
(CVD) remains unexplored. Vasoreactivity, as measured by
transcranial Doppler ultrasound (TDU), is a non-invasive marker of
cerebrovascular pathology. Leukoaraiosis(LA) consists of diffuse
and confluent white matter hyperintensities on magnetic resonance,
the result of vascular damage and associated with other vascular
risk factors. Both have been assessed in PD-independently-with
conflicting results. Therefore, we designed a study to explore the
relationship between impairment of cerebral vasoreactivity and
degree of LA in PD.

Design/methods: Transversal study. Patients with PD diagnosis
were recruited from the movement disorders clinic. Transcranial
Doppler ultrasound was performed before and after 5-minute 7%
carbon dioxide (CO2) inhalation; vasoreactivity (VR) was defined as
the change in cerebral blood flow velocity. Magnetic resonance
imaging (MRI) with FLAIR sequence was performed, and LA was
graded according to the Fazekas scale (1-3).

Results: 19 patients with PD were recruited, 79% (n=15) male,
mean age of 57.0£13.2 years, mean disease duration 5.7+4.9
years, and mean Hoehn & Yahr stage 1.6+0.8. Vasoreactivity was
absent in 79% (n=15), with a median change of -6.3+104.2. LA was
present in all patients, most frequent grade being Fazekas 1 (68%,
n=13). Among the patients with loss of vasoreactivity, Fazekas 1
was present in 73% (n=11). A linear regression analysis was
performed in search of predictive factors of loss of vasoreactivity,
with LA achieving statistical significance (OR -41.6, 95% CI: -68.2
— -15.0, p=0.005), along with disease duration and age of onset
(Table 1).

Conclusion: In patients with Parkinson’s disease, leukoaraiosis it's
associated with loss of cerebral self-regulation, further studies are
required to fully explore the relationship between cerebral vascular
disease and Parkinson’s disease. Our results are preliminary, as
patients are still being recruited.

Table 1 — Linear Regression Analysis

SE Beta T B 95% CI P
Fazekas Scale 121 -09 -34 -416 -68.2 -150 0.005
Disease Duration 35 25 31 11.0 3.2 188 0.010
Time from Diagnosis 4.1 -19 -25 -101 -191 -11 0.030
NMSS Score 0.1 -0.3 -1.4 -0.2 -0.5 0.1 0.183
MoCA Score 1.0 -0.2 -0.9 -0.8 -2.9 1.2 0.394
Levodopa Equivalent Daily Dose 0.0 0.1 0.3 0.0 -0.0 0.0 0.780
Hoehn & Yahr 7.6 01  -02 -14 -180 152 0.855

Dependent Variable: Mean Vasoreactivity (CBF change).

P18.02

Women with Parkinson’s disease: Vision and reading
Carol Clupny*
Person with Parkinson, Hermiston, OR, USA

One hundred women with Parkinson’s disease were surveyed via
social media. Demographic data collected included age, education
level and status concerning deep brain stimulation surgery. Subjects
chose from a selection of physical eye symptoms and visual
concerns. They were then asked to report if they had difficulty
reading, and if so what types of reading materials were problematic.
Further queries included their report of vision or reading concerns to
PD health providers or Vision health providers. Approximately 33%
of respondents chose to provide additional comment to their
answers.

P18.03

Utilization of the emergency department (ED) in Florida among
patients with Parkinson’s disease (PD)

Bhavana Patel*’, Robert Eisinger’, Sopiko Jimsheleishvili?, Matthew
Lewin® Michael Okun’, Adolfo Ramirez-Zamora’

" University of Florida, Gainesville, Florida, USA

2 University of California, San Francisco, California, USA

3 California Academy of Sciences, San Francisco, California, USA

Objective: To characterize emergency department visits in patients
with Parkinson’s disease before and after their diagnosis using a
statewide Patient Centered Outcomes Research Institute (PCORI)-
funded clinical data research network, OneFlorida Clinical Research
Consortium (CRC).

Background: Approximately 20% of US adults seek care at the
emergency room annually. Prior studies have reported patients with
PD were hospitalized more often than age matched controls and
have higher hospital related complications. There is limited
information about the frequency of ED visits in patients with PD
before and after diagnosis along with prodromal symptoms of PD
resulting in ED visits. Given that the cumulative hospital encounters
can increase care burden, costs, and morbidity we aim to assess
the frequency of these visits and identify the commons causes of
these visits.

Methods: Patients in the OneFlorida CRC with an ICD-9-CM 332.0
or ICD-10-CM G20 diagnosis code during at least 1 encounter from
January 2012 through June 2017 and at least 1 emergency
department visit before or after the PD diagnosis were included.
Frequency of ED visits before and after diagnosis were assessed.
Diagnosis codes among all ED encounters were assessed.

Results: 1925 individuals with a diagnosis of PD between 2012 and
2017 were identified who had at least one ED visit within 2 years
before or after the diagnosis. The frequency of ED visits increased
in the 2 years post diagnosis compared to the number of visits
before the diagnosis. The top reasons for visits were cardiovascular
disease (including hypertension, hyperlipidemia, or diabetes) falls,
urinary tract infection, and gastroesophageal reflux.

Conclusions: Patients with Parkinson’s disease had increased
frequency of visits to the emergency department after the diagnosis,
and the most common cause for these visits pre-diagnosis and post-
diagnosis was hypertension followed by additional cardiovascular
risk factors.
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Profile of the patient attending for the neurological center
specialist in Parkinson’s disease: CENPAR, Santiago Chile
Paola Alicia Riveros Cortés®, Cristian Mateo, Paulina Salinas,
Claudia Gonzalez, Hectr Valenzuela

CENPAR, Santiago, Metropolitana, Chile

Objective: To identify characteristics of people with Parkinson’s
disease to develop an initial profile that allows them to meet their
needs in a country in Latin America such as Chile where there is
little information and a geography that limits as is the case of the
Andes mountain range, the desert, Pacific Ocean, islands and the
Antarctic.

Method: This is a retrospective descriptive study obtained from the
admission of patients with Parkinson’s disease (PPD). A random
sample of 258 people admitted between 2017- 2018 is collected.
The lack of information is excluded. To determine the profile
variables of sex, age, years with Parkinson’s disease, type of
schooling, type of wealth, place of residence and type of medication
for Parkinson’s are analyzed.

Result: The distribution shows that 46% PPD are women and 54%
men, the correlation is no relationship to sex and PD (0,06). The
average age is 68 years; 13% are aged 80 to 89; 37% 70 to 79
years old; 28% 60 to 69 years old; 15% 50 to 59 years old; 7% less
than 49 years old. 78% are 60 years old or older. Years of diagnosis
PPD 56% 10 15 years. When analyzing the type of schooling, 40%
have University studies; 14% technical, 4% complete schooling (12
years); 18% do not complete schooling (<12 years); 25% no school.
The level of wealth is 54% medium to low with health system
FONASA(public); 32% medium to high with ISAPRE(private);, 14%
other. The locality 74% come from the Metropolitan Region; 24%
come from different regions; 2% comes from other countries in
America. 1% ingest only levodopa; 10% levodopa and another; 28%
only prolopa; 42% Prolopa and other; 19% other medicines for
Parkinson’s.

Conclusion: The patient who attends CENPAR is occasionally
male, over 60 years of age who has between 0 and 5 years of
diagnosis, professional, with a medium to low level of wealth with
Fonasa public health system, coming from the Metropolitan Region,
ingests prolopa and other neurological medications.
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Clinical correlates of carotid intima media thickness in
Parkinson’s disease: A pilot study from northeast mexico
Sergio A. Castillo-Torres’, Carlos A. Soto-Rincén*?, Alejandra G.
Mendoza-Garcia? Diego A. Canti-Garcia’, Beatriz E. Chavez-
Luévanos’, Ingrid E. Estrada-Bellmann’, Fernando Géngora-Rivera’
1 Servicio de Neurologia, Hospital Universitario “Dr. José E.
Gonzalez”, Universidad Auténoma de Nuevo Leén, Monterrey, NL,
Mexico

2 Departamento de Medicina Interna, Hospital Universitario “Dr.
José E. Gonzalez”, Universidad Auténoma de Nuevo Leon,
Monterrey, NL, Mexico

Objective: To determine the clinical correlates of carotid intima
media thickess in patients with idiopathic Parkinson’s disease.
Background: Subclinical cardiovascular disease has been
suggested to influence the phenotype and course of Parkinson’s
disease (PD), making the identification of risk factors of paramount
importance[1, 2]. Carotid Intima Media Thickness (CIMT), is a non-
invasive marker of subclinical atherosclerosis, that in PD patients
has been associated with disease severity[3], and decreased
survival[4].

Design/Methods: Transversal analytical study. Patients with PD
diagnosis were recruited from the movement disorder outpatient
clinic. CIMT was measured as the mean average of bilateral
common carotid artery along 20mm; disease was evaluated with
severity (Hoehn & Yahr), cognitive (MoCA), motor (MDS-UPDRS
IIl), non-motor (NMSS) and quality of life (PDQ8) scores. Bivariate
correlations were sought between CIMT and previously mentioned
variables, and for those with significant moderate-strong correlation,
multiple linear regression analysis was performed using CIMT as
dependant variable. A p<0.05 was deemed as significant.

Results: Eighteen patients were included, 53% female, mean age
58.319.0; most common comorbidities were hypertension (50%,
n=9), diabetes (17%, n=3), hyperlipidemia 3 (16%), and active
smoking (17%, n=3). Mean CIMT was 0.656+0.130 mm. We found
significant correlations with age, and age at onset (strong, positive),
PDQ8 (strong, negative) and MoCA (moderate, negative), and a
non-significant trend with MDS-UPDRS Ill (moderate, negative).
Regression analysis found for age (positive), age at onset and
MDS-UPDRS Il score (negative) as significant predictive variables
for CIMT. Details are given in table 1.

Conclusions: In Parkinson’s disease, CIMT correlates with age at
onset, as it increases with younger ages; suggesting subclinical
atherosclerosis might be involved in the onset of disease. Although
CIMT seems to have a protective effect on motor severity, larger
studies are required to determine the effect of cardiovascular
disease on PD. Our results are preliminary, as patient recruitment is
ongoing.

References:

[1] Rektor et al. Parkinsonism Relat Disord. 2009; 15(1):24-9. [DOI:
10.1016/j.parkreldis.2008.02.007]

[2] Malek et al. Mov Disord. 2016; 31(10):1518-26. [DOI:
10.1002/mds.26698]

[3] Nakaso et al. J Neurol Sci. 2003; 207(1-2):19-23. [DOI:
10.1016/S0022-510X(02)00353-2]

[4] Rektor et al. Mov Disord. 2012; 27(9):1169-72. [DOI:
10.1002/mds.25066]

Table 1. Correlation and regression anaylsis for carotid intima media thickness.

Bivariate Stepwise multiple linear regression?
Correlation®

Mean £ SO amT P SE (] t OR 95%C P

Age (years) 58.3$9.0 0.798 <0.001 0.004 1304 54 0.019 [0.011 — 0.026) <0.001
Duration (years) 65t4.4 0.355% 0.148
Age at onset 518+91 0618 0.006 0004 -0651 -26 -0.009 [0017—-0.002] 0021
Hoehn & Yahr 18+1.0 -0092¢ 0718
Schwab & England 831+182 0.283¢ 0.287
MDS-UPDRS Il 358229 -0.4420 0.066 0001 -0416 3.5 0,002 [-0.004 —-0.001] 0.004
MoCA 259:63 -0.233 0.368
NMSS 37.5 (190) -0.425¢ 0.079
PDQ8 5.0(19.0) -0.582¢ 0.011

Years with levodopa 59+45 0317 0.269
Levodopa (mg/day) 5269£1957  -0.018 0952

LEDD 656.0%239.3 0.262% 0.193

LEDD: Levodopa Equivalent Daily Dose. S0: Standard Deviation. CIMT: Carotid Intima Media Thickness. SE: Standard Error. OR: Odds
Ratio. CI: Confidence Interval

*Correlation coeficient: ®Pearson, <Spearman.

“Variables entered in the model: CIMT as dependent variable. Age, Age at onset, MDS-UPDRS Ill, NMSS, PDQS scores, as predictive
variables.

CLINICAL SCIENCE: Biomarkers

P19.01

Dopamine buffering capacity measured by phMRI as a novel
biomarker of disease progression in PD

Kevin Black®, Jonathan Koller

Washington University, St. Louis, MO, USA

We present a novel brain imaging method for objectively quantifying
disease severity in Parkinson disease (PD), called levodopa
pharmacological fMRI rapid quantitative pharmacodynamic imaging.
The novel method is based on the well-known clinical observation
that the benefit from a dose of levodopa wears off more quickly as
PD progresses. The body responds as if the levodopa in the plasma
filled a reservoir and then slowly leaked out to produce benefit. With
disease progression, even though the same amount of levodopa
circulates in the blood, the benefit wears off much faster, as if the
reservoir had become leakier. Biologically, the reservoir may
represent the diminishing buffering capacity of ascending
dopaminergic axons as midbrain dopamine neurons die off. The
wearing off of benefit after a given dose has been quantified by a
mathematical model that postulates a central effect compartment
(reservoir) whose concentration of levodopa directly determines the
clinical benefit. The buffering capacity in this model can be
characterized by a single number, the effect site rate constant Ke,
which can be computed from serial measurements of both plasma
concentration and the effect of the drug. Such modeling has been
done previously for clinical effect (tapping speed). Unfortunately,
clinical measurements are influenced by confounding factors such
as patient fatigue. A direct, objective brain measure of response to
LD may reduce this added variance. This new method proposes to
measure the effect based on the timing of the known metabolic and
blood flow response of several brain regions to exogenous
levodopa. These effects are robust and can be quantified without
ionizing radiation using arterial spin labeling (ASL) perfusion MRI.
Here we present simulation studies based on published clinical
dose-response data and our experience with intravenous levodopa
infusion. As shown in the figure, predicted time-effect curves differ
substantially based on clinical severity. These simulation results
support the feasibility of levodopa phMRI rapid quantitative
pharmacodynamic imaging to measure the severity of dopamine
denervation objectively and simultaneously in various brain regions.
We also will present images from our ongoing pilot study using this
method.
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Polymorphisms of ACMSD-TMEM163, MCCC1 and BCKDK-
STX1b are not associated with Parkinson’s disease in Taiwan
Kuo-Hsuan Chang*, Yih-Ru Wu

Department of Neurology, Chang Gung Memorial Hospital, Chang
Gung University College of Medicine, Taoyuan, Taiwan

Previous genome-wide association studies in Caucasian
populations suggest genetic loci in amino acid catabolism may be
associated with Parkinson’s disease (PD). However, these genetic-
disease associations were limitedly reported in Asian populations.
Herein, we investigated the effect of 3 top PD-associated genetic
variants in Caucasians listed on the top risk loci identified by meta-
analysis of genome wide-association studies in PDGene database,
including aminocarboxymuconate semialdehyde decarboxylase
(ACMSD)-transmembrane protein 163 (TMEM163) rs6430538,
methylcrotonoyl-CoA carboxylase 1 (MCCC1) rs12637471, and
branched chain ketoacid dehydrogenase kinase (BCKDK)- syntaxin
1B (STX1B) rs14235, by genotyping 599 Taiwanese patients with
PD and 598 age-matched control subjects. PD patients demonstrate
similar allelic and genotypic frequencies in all tested genetic
variants. These ethnic discrepancies of genetic variants suggest a
distinct genetic background of amino acid metabolism between
Taiwanese and Caucasian PD patients.

P19.03

The diagnostic and therapeutic potential of miR-153 and miR-
223 in Parkinson’s disease

Marisa Cressatti*', Wei Song? Julia Galindez’, Olivia Cannie® Ana
M. Velly*, Mervyn Gornitsky*, Hyman M. Schipper?

" McGill University/Lady Davis Institute, Montreal, Quebec, Canada
2 Lady Davis Institute, Montreal, Quebec, Canada

3 Jewish General Hospital, Montreal, Quebec, Canada

4 McGill University/Jewish General Hospital, Montreal, Quebec,
Canada

Dysregulated microRNA (miRNA) is thought to play a major role in
developmental brain disorders, normal aging and various
neurodegenerative conditions, including Parkinson disease (PD).
These short noncoding RNA species bind to the 3’ untranslated
region (3-UTR) of target genes, resulting in targeted mRNA
cleavage or degradation and protein translation repression. A recent
study employing miRNA microchip assays on HMOX1- and sham-
transfected primary rat astroglia showed that altered expression
profiles of salient miRNAs and their mRNA targets contribute to
neural damage accruing from the overexpression of glial heme
oxygenase-1 (HO-1). HO-1, a stress protein that catalyzes the
conversion of heme to biliverdin (which is subsequently converted to

bilirubin), carbon monoxide and free ferrous iron, has been
implicated in the pathogenesis of PD. The advent of the
parkinsonian transgenic GFAP.HMOX1 mouse, engineered to
overexpress the human HO-1 gene (HMOX1) in the astrocytic
compartment between 8.5 and 19 months of age, has facilitated our
investigation of key miRNAs implicated in the etiopathogenesis of
PD. The latter include miRNAs impacting neurodegenerative
processes (oxidative stress; apoptosis; autophagy; reelin
expression) and, more specifically, the hallmarks of PD
(dopaminergic neuronal function and survival, a-synuclein
aggregation). Downstream of HO-1 overexpression, miR-153 and
miR-223 were found to directly regulate a-synuclein mRNA and
protein both in vivo and in vitro. MiR-153 and miR-223 were
significantly downregulated in GFAP.HMOX1 basal ganglia,
correlating with increased a-synuclein  mRNA and protein.
Additionally, serum concentrations of both miRNAs progressively
declined in the wild-type (WT) and GFAP.HMOX1 mice between 11
and 19 months of age. At each time point surveyed, circulating
levels of miR-153 were significantly lower in the TG animals
compared to WT controls. Moreover, in a diagnostic trial, miR-153
and miR-223 were similarly significantly decreased in the saliva of
human PD subjects compared to age-matched, healthy controls.
These findings underscore HO-1-mediated perturbations in brain
and peripheral miRNA expression profiles as a driver of PD
neuropathology and implicate glial HO-1, miR-153 and miR-223 as
potential diagnostic markers and targets for disease-modifying
therapy in this condition.

P19.04

Lipid analysis of CSF from Parkinson’s disease patients with
and without a LRRK2 mutation

Jasmin Galper*', Russell Pickford?, Simon Lewis®, Glenda Halliday?,
Woajin Kim?3, Nicolas Dzamko'

" Brain and Mind Centre, Central Clinical School, University of
Sydney, Sydney, NSW, Australia

2 Bioanalytical Mass Spectrometry Facility, Mark Wainwright
Analytical Centre, University of New South Wales, Sydney, NSW,
Australia

3 Brain and Mind Centre, Central Clinical School, University of
Sydney & Forefront Parkinson’s disease Research Clinic, Brain and
Mind Centre, University of Sydney, NSW, Australia

Missense mutations in leucine-rich repeat kinase 2 (LRRK2)
increase the enzyme’s catalytic kinase activity and contribute to an
increased risk of developing Parkinson’s disease (PD). Drugs that
can block the activity of LRRK2 are in advanced stages of
development and have recently passed early phase 1 safety trials in
healthy individuals. To facilitate further clinical translation, it is
becoming increasingly desirable to have a biomarker readout that
demonstrates that LRRK2 inhibitors are effective in the brain.
However, at present, no such validated central biomarker exists,
and robust imaging agents have not been developed. In this study
we have assessed the extent to which lipids are altered in cerebral
spinal fluid (CSF) from participants with and without the most
common LRRK2 G2019S mutation. CSF was obtained from the
Michael J Fox Foundation LRRK2 clinical cohort consortium (n=89).
Groups comprised of controls, idiopathic PD and both asymptomatic
and symptomatic LRRK2 G2019S mutation carriers. Lipids were
extracted from CSF using a chloroform-methanol extraction, and
high-performance liquid chromatography-tandem mass
spectrometry (HPLC-MS/MS) was used to detect, identify and
compare the relative abundance of lipid species (employing internal
standards). A total of 369 different lipid species across 27 lipid
classes were identified. The abundance of 12 lipid species was
significantly increased when subjects with a LRRK2 mutation were
compared to participants without a LRRK2 mutation. Interestingly, in
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idiopathic PD participants, ~20 lipid species were significantly
decreased in abundance compared to both the control, and PD
participants with a LRRK2 mutation. These results implicate LRRK2
in lipid homeostasis and further suggest that lipid species are
altered in the CSF of PD patients. Further work is required to
confirm lipid identifications and to determine if the altered lipid
species identified have potential as biomarkers for PD.

P19.05

Evaluation of fungal markers in Parkinson’s disease
Joshua Farahnik, Laurie Mischley*
Bastyr University, Seattle, WA, USA

Background: Ochratoxin A (OCA) is ubiquitous neurotoxic
mycotoxin. Several studies have demonstrated OCA results in
depletion of striatal dopamine, oxidative stress, death of
dopaminergic neurons, and clinical parkinsonian syndrome that
responds to levodopa in animal models. The presence of OCA in
people with parkinsonism (PwP) has never been evaluated.
Objective: The goal of this study was to evaluate the prevalence of
elevated ochratoxin A and other fungal markers in a cohort of PwP
and evaluate whether there is a correlation with Parkinson’s disease
severity.

Methods: OCA and organic acids indicative of intestinal fungal
overgrowth were measured in the urine of 62 consecutive PwP. PD
severity was measured by PRO-PD. Laboratory reference ranges
were used as historical controls.

Results: Laboratory reference ranges for OCA, based on 100
healthy adults, had a mean of 2.5 (range: 0-11) ng/g creatinine. In
our sample of PwP, the mean concentration of OCA was 18.2
(range: 0-418) ng/g creatine. 66% of the cohort showed elevated
OCA values above the 95th percentile. For the other fungal
markers, only arabinose appeared pervasive. Laboratory reference
ranges for arabinose, based on 300 healthy adults, had a mean of 9
(range: 0—20) mmol/mol creatinine for males, and a mean of 14
(range: 0-29) mmol/mol creatinine for females. In our sample of
PwP, the mean concentration of arabinose was 57 (range: 15—156)
mmol/mol creatinine. 90% of the cohort showed elevated arabinose
values above the 95th percentile.

Conclusions: These data support the hypothesis that PwP are
more likely to harbor fungus, as measured by an above average
excretion of fungal metabolites. Given that OCA has been shown to
cause a levodopa-responsive parkinsonian syndrome in lab
animals, further research into the role of fungal byproducts as a
potentially causative factor contributing to parkinsonian syndrome is
warranted. If these data prove reproducible, the next steps will be to
identify the source of fungal infection and determine whether
eradication of fungus and its metabolites will improve PD outcomes
in those already diagnosed.

Evidence of Fungal Overgrowth in Individuals with Parkinsonism Compared to Historical Controls

Mean Concentration of Ochratoxin A Mean Concentration of Arabinose
Healthy Controls and Healthy Controls and
Individuals with Parkinsonism Individuals with Parkinsonism

nglg creatinine
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Prospective investigation of metabolomics and Parkinson’s
disease

Samantha Molsberry*', Kjetil Bjornevik? Katherine C. Hughes?®,
Zhongli Joel Zhang*, Sarah Jeanfavre®, Clary Clish® Marjorie L.
McCullough®, Brian Healy”, Michael Schwarzschild®, Alberto
Ascherio®

" Population Health Sciences Program, Harvard University, Boston,
MA, USA

2 Department of Nutrition, Harvard T.H. Chan School of Public
Health, Boston, MA, USA

3 Optum Health, Boston, MA, USA

4 Center for Biostatistics in AIDS Research, Harvard T.H. Chan
School of Public Health, Boston, MA, USA

® Metabolomics Platform, Broad Institute of Massachusetts Institute
of Technology and Harvard University, Cambridge, MA, USA

8 Behavioral Epidemiology Research Group, American Cancer
Society, Atlanta, GA, USA

7 Partners Multiple Sclerosis Center, Brigham and Women's
Hospital, Boston, MA, USA

8 Department of Neurology, Massachusetts General Hospital,
Boston, MA, USA

® Departments of Nutrition and Epidemiology, Harvard T.H. Chan
School of Public Health, Boston, MA, USA

Objective: To identify plasma metabolomic biomarkers associated
with incident development of Parkinson’s disease.

Methods: Using a prospective, nested case-control study within the
Nurses’ Health Study (NHS), the Health Professionals Follow-up
Study (HPFS), and the Cancer Prevention Study Il Nutrition Survey
Cohort (CPS-IIN), we conducted a global, non-targeted
metabolomics investigation. After risk-set sampling a control for
each case, matched with respect to age, sex, cohort, time of blood
collection, and fasting status at blood collection, we profiled plasma
metabolites using liquid-chromatography mass spectrometry. We
used conditional logistic regression to evaluate each identified
metabolite’s association with PD and additionally used L1-penalized
logistic  regression to investigate whether pre-diagnostic
metabolomic profiles could differentiate PD cases from controls.
Results: Across these cohorts, we identified 567 cases of
Parkinson’s disease for whom a blood sample had been collected
prior to diagnosis. Overall, a total of 22 out of 286 metabolites were
associated with PD (p<0.05). Notably, of these 22 metabolites, 21
had an inverse association with PD status. Protective associations
were observed for urate and metabolites involved in caffeine
metabolism. In analyses stratified by length of time between blood
collection and PD diagnosis, 11/286, 31/286, and 3/286 metabolites
were associated with PD among those for whom blood was
respectively collected <60 months, 60—179 months, or 180+ months
prior to diagnosis. After correction for multiple testing, none of these
associations remained statistically significant. Preliminary attempts
at using L1-penalized logistic regression to develop a model to
predict PD status using metabolite values have had limited success.
Conclusions: To date, we are unable to reliably distinguish PD
cases from controls using metabolomic data from prospectively
collected blood samples. Despite this, the results of our single-
metabolite analyses support findings on previously established risk
factors, caffeine consumption and urate, and indicate that some
broad but ill-defined metabolic dysregulation may characterize the
pre-diagnostic period of PD.
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Parkinson’s patients possess abnormal blood monocytes and
changes in soluble biomarkers

Sara Konstantin Nissen*", Kalpana Shrivastava’, Daniel Otzen?,
Holger Jon Maller®, Claudia Schulte*, Walter Maetzler®, Marina
Romero-Ramos’

" DANDRITE & Department of Biomedicine, Aarhus University,
Aarhus, Denmark

2 Department of Molecular Biology and Genetics & INANO, Aarhus
University, Aarhus, Denmark

3 Department of Clinical Biochemistry, Aarhus University Hospital,
Aarhus, Denmark

4 Dept. of Neurodegeneration and Hertie-Institute for Clinical Brain
Research, Tubingen, Germany

5 Department of Neurology, University of Kiel, Germany

Immunopathogenesis seems to play an active role in Parkinson’s
disease (PD) progression with peripheral immune cells contributing
to the neurodegeneration. A better understanding of the immune
changes during PD, might allow to design immunomodulatory
therapies and define biomarkers. Our previous data suggest a
relevant role of peripheral monocytes/macrophages, specifically
those expressing CD163. Therefore, we aim to investigate how PD
affects the peripheral monocyte populations and their ability to
respond to a-synuclein (a-syn). Furthermore, we aim to develop a
biomarker panel for PD progression, by measuring various soluble
molecules in serum and CSF from different stages PD patients
using 40-plex mesoscale and ELISAs.

Peripheral mononuclear cells (PBMCs), serum, and CSF were
obtained from PD patients and age- and gender-matched healthy
controls at the Hertie Biobank, Germany. PBMCs were cultured for
2 hrs (untreated) or 24 hrs (untreated, stimulated with LPS,
monomeric-, or fibrillar a-syn) followed by flow cytometry and
measurement of cytokines, and shed sCD163 in the culture
supernatants. We are also in the process of measuring sCD163 and
40 different cytokines, chemokines, and vascular injury markers in
the serum and CSF.

PBMCs from PD females were less viable compared to cells from
the control group, suggesting exhausted immune cells. After 24 hrs
in culture, a new immature CD14+/HLA-DR™ monocyte population
arose in the PD females, indicating an attempt to compensate for
the dying/exhausted cells. PD patient cells were less responsive to
stimulations since only the control group had a significantly reduced
CD14+, HLA-DR+, and CD163+ cell frequencies and expression
levels after LPS and/or fibrillar a-syn stimulations. Gender
discrepancy was observed for some parameters. Furthermore,
opposite to controls, PD cells failed to produce IL-6 and the anti-
inflammatory cytokine IL-10, as well as IL-13, important for antibody
production, in response to stimulations. Interestingly, sCD163
culture shedding was also significantly decreased in the PD group.
In conclusion, PD patients have immature monocytic cells with low
viability, reduced responsiveness to stimulations, and reduced in
vitro shedding of sCD163, suggesting modified monocytic
populations. Our ongoing studies will reveal disease progression-
associated changes in soluble molecules in serum and CSF,
suitable for a novel biomarker panel.

P19.08

Network models of Parkinson’s disease during Subthalamic-
Nuclei Deep Brain Stimulation (STN-DBS): An investigation of
neural activity in PD

Venkateshwarla Rama Raju*’, Clare M Davidson? Rupam
Borgohain', Rukmini Kandadai Mridula’

" Nizam'’s Institute of Medical Sciences (NIMS) Hospital, Hyderabad,
Telangana, India

2 University College, Dublin, Ireland

Introduction:  Parkinson’s disease (PD) is a chronic
neurodegenerative disease characterized by cardinal-motor
hallmark symptoms. It is associated with pathological, oscillatory-
neural-activity(ONA) in the basal-ganglia(BG). Deep brain
stimulation(DBS) is often successfully used to treat-medically
refractive Parkinson’s disease. However, the selection-of-
stimulation-parameters are based on qualitative-assessment-of-the-
patient, which can result in a lengthy-tuning-period and a
suboptimal-choice-of-parameters.

Purpose: This study explores fourth-order, control-theory-based
computational-simulation-models of oscillatory-activity in the BG-
circuitry.

Methods: Describing function-analysis is applied to study possible-
mechanisms for the generation-of-oscillations(GoOs) in interacting
nuclei and to investigate the suppression-of-oscillations (SoOs) with
high-frequency-stimulation. The theoretical results for the
suppression-of-oscillatory-activity(SoOA) obtained using fourth and
second-order computational-simulation-models (CSM) are optimized
to fit clinically-recorded local-field-potential(LFP) data obtained from
PD patients with implanted DBS. Close-agreement between the
power-of-oscillations(PoOs) recorded for a range of stimulation-
amplitudes is observed (R2=0.69-0.99). To verify behavior-of-
simulation-model in comparison to the physiological-system, the
model-parameters of the fourth-order reduced series-model
(Fig’'s.1,2) were optimized to fit clinical-LFP-data. The data gathered
from neurology,NIMS-hospital(Hyderabad,South-India) from 46
patients advanced idiopathic Parkinson’s disease. All patients gave
their informed-consent to participate/take-part in the study approved
by the ethical-committee.

Results: The results suggest that, behavior of the system and
suppression of pathological-neural-oscillations with DBS are well
described by the macroscopic-models presented, second-order
model is sufficient to model the clinical-data, without the need for
added complexity.

Conclusions: Computational simulation models of the cortico-
basal-ganlia-circuitry thalamocortical network that capture the key-
features of the physiological-system in order to produce a faithful-
representation of the dynamics, while remaining analytically-
tractable, are mainly/mostly-valuable. Results demonstrate that
second and fourth-order series-models provide close agreement
between the model-output and clinical-data. Thus second-order
model is ample to represent-the-system, with the added-complexity
of the fourth-order-model, in this case, unnecessary. The
agreement-observed offers the possibility that the model could be
translated to a clinical-tool to assist in DBS parameters-selection.
The model could possibly be tuned to represent an individual-
patient’'s pathological-state using a biomarker of PD. The
analytically tractable theoretical-analysis established here can
readily be extended to higher-order-models also, thus providing a
valuable-framework with which to examine/test new models of this-
type. Significance: Describing the system-behavior with
computationally-efficient-models could aid in the identification-of-
optimal-stimulation-parameters for patients in clinical-environments.
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Effectiveness of lead point using microelectrode recording for
finding the subthalamic-nuclei deep brain stimulation in
Parkinson’s disease (geometry of electrode implantation)
Venkateshwarla Rama Raju*, Rupam Borgohain, Rukmini Kandadai
Mridula

Nizam'’s Institute of Medical Sciences, Hyderabad, Telangana, India

Introduction: Microelectrode recording (MER) techniques are often
used in DBS stereotactic-functional-neurosurgery to give
physiological-localization in conjunction with initial targeting by
magnetic resonance imaging (MRI) [1]-[2]. MER with subthalamic-
nuclei deep-brain electrical stimulation(STN-DBS) gives exact
delineation of subcortical-structures (STN, GPeGPi, and thalamic-
nuclei), for the treatment of a variety of neurodegenerative-
diseases. Neural-recordings from these structures have added
considerably to our understanding of basal-ganglia (BG)
pathophysiology in patients with (idiopathic) Parkinson’s disease
(PD).

Objective: To study the effectiveness of lead-point with MER in
finding STN-DBS, MER-signal-recordings with bilateral-STN-DBS
for STN-localization in patients with idiopathic PD, and to improve
functional-stereotactic microelectrode-localization-of small deep
brain structures by developing and evaluating MER system with
DBS-microelectrodes.

Methods: Forty-six patients (had 6 years disease-duration, good
response to L-dopa, normal-cognition, able to walk-independently
“ON” state in drug) with diagnosis-of-PD as per United-Kingdom-
Parkinson-disease-society brain-bank-criteria/lUPDRS scale were
included in this-study. All the patients were willing-to-undergo the
procedure and fulfilled-above-criteria.  Patients who were
wheelchair/or bed-bound, had cognitive-impairment(Cl)/or-dementia
or severe-psychiatric-disturbances were excluded. Surgery was
planned using CRW-frame with MRI-protocol using 5channels
(Framelink-software). Microelectrode recording was performed in all
patients extending from 10mm above target to 10mm below STN-
calculated on MRI. Final-target-selection was based on the effects
and side-effects of macrostimulation and confirmed by post
operative-MRI. STN is identified by a high-noise with a large-
baseline and an irregular-discharge with multiple-frequencies. Intra-
operative-microelectrode-recording was performed in all 5channels.
Figure-shows the microelectrode-recording which is obtained-from-
STN.

Results: Forty-six patients with their mean-age of 58.1+9.1 years,
mean disease-duration of8.8+3.64 years were included. Prior-to-
implantation, mean UPDRS score in “OFF” state was 52.7+10.6,
“ON” state was 13.445.0. STN microelectrode-recordings were
detected in a mean of 3.5+1.1 channels on right-side, 3.6+1.04 on
left-side. Final-channel selected were most commonly central seen
in 42.3% followed by anterior in 33.7%. Concordance-of-final-track
with the channel having the highest-recording was 58.7%, with the
channel-showing maximum-depth-of-recording was 48% and with
either was 64%. Absence of any recording in the final-tract chosen
was seen in 6.52%, in these patients the tract was chosen based on
stimulation-results. Depth of microelectrodes was identified by
microelectrode-recording in 75.6%.

Conclusion: MER is valuable to classify and confirm the tract in
which DBS electrodes are positioned and is significant in finding the
depth-of-electrodes-placement.
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Characterizing STN-DBS local field potential oscillations in
Parkinson’s disease intraoperatively using microelectrode
recording

Venkateshwarla Rama Raju*

Nizam'’s Institute of Medical Sciences (NIMS) Hospital, and CMR
College of Engineering & Technology, Hyderabad, Telangana, India

Background: There is a growing interest in the nature of local field
potentials (LFP) behavior gathered from the microelectrode
recordings of subthalamic-nuclei (STN) with deep brain stimulations
(DBS) of advanced idiopathic Parkinson’s disease (PD) patients
who underwent DBS stereotactic functional-neurosurgery. This is
energized by the data that oscillatory-activity in the beta band
frequency is unduly synchronized and sturdy in these patients and
that these link to lack-of-dopamine in basal-ganglia (BG) parallel-
circuit. Hence, power of beta-activity is correlated with the motor
impairment in PDs and the changes in motoric-symptoms rigidity
and Bradykinesia. The origin of these activities in STN area has
been explored using microelectrode recordings (MER)
intraoperatively. We focus and explore the spatial topography and
movement related reactivity of spectral-features recorded directly
from bilateral STN-DBS electrodes in eight 46 patients with
advanced idiopathic Parkinson’s disease.

Objective: This study aims to use the behavioral activities acquired
from deep brain stimulation (DBS) microelectrode recordings (MER)
to address the focality and distinct nature of the STN-LFP activities
of different frequencies.

Methods: Preoperative and intraoperative functional Magnetic
Resonance Imaging (fMRI) were recorded from advanced idiopathic
Parkinson’s disease (PD) patients who underwent DBS in the STN-
LFP acquisition with MER at rest and during cued-movements.
Signatures were reconstructed and visualized in three dimensions
using the effectiveness of lead point with DBS to establish the
coordinates of contact. The resting spectral power and movement-
related power modulation of LFP-oscillations were estimated.
Results: Both STN-LFP activities acquired — recorded at rest and
its modulation by movement had focal maxima in the alpha (a) beta
(B) and gamma (y)-bands. The spatial-distribution of a-band activity
and its modulation was significantly different due to that in B-band.
Also, there were significant differences in the scale and timing of
movement related modulation across frequency band.

Conclusion: STN-LFP activities within specific-frequency-bands
can be distinguished by spatial topography and pattern-of-
movement related-modulation.

Significance Evaluation of the frequency, focality and pattern-
movement related-modulation of STN-LFP discloses heterogeneity
of neural-population-activity (NPA) in this area. Potentially this could
be leveraged to intraoperative targeting finesse-skill and
postoperative contact choice.

P19.11

The Accelerating Medicine Partnership in Parkinson’s disease
(AMP PD) — a data biosphere to support discovery research
and broad data sharing

Margaret Sutherland*

National Institute of Neurological Disorders and Stroke on behalf of
AMP PD consortium, Bethesda, Maryland, USA

The Accelerating Medicines Partnership (AMP) is a public-private
partnership between the National Institutes of Health (NIH), the U.S.
Food and Drug Administration (FDA), biopharmaceutical companies
and non-profit organizations. Managed through the Foundation for
the NIH (FNIH) the goal of AMP is to transform the current model for
developing new diagnostic and treatments by jointly identifying and

validating promising biological targets. In 2018, through FNIH, an
AMP partnership between the National Institute of Neurological
Disorders and Stroke (NINDS), the Food and Drug Administration
(FDA), GSK, Pfizer, Sanofi, Celgene, Verily and the Michael J. Fox
Foundation (MJFF) was launched for Parkinson’s disease (PD). The
research plan proposed for AMP PD encompasses a deep
molecular characterization and longitudinal clinical profiling of PD
patients. The proposal includes open data sharing of molecular and
clinical data to enable dissection of new targets, disease subtypes,
and the identification of predictive markers for disease progression
and disease prognosis. AMP PD will utilize well characterized
cohorts with existing biosamples that were collected under a
common protocol. The cohorts represent over 3,364 PD participants
and 1,709 healthy controls at baseline and an overall biorepository
collection of 3,313 CSF samples, 15,530 RNA samples, 10,392
plasma samples, and 4,000 DNA samples. The cohorts include the
Michael J. Fox Foundation Parkinson’s Progression Marker Initiative
(PPMI), the NINDS/MJFF BioFIND study, the NINDS Parkinson’s
disease Biomarkers Program 14081408(PDBP) and the Harvard
Biomarker Study (HBS).

Stage 1 of AMP PD focuses on whole genome sequencing of 5,073
genomes, and whole transcriptome RNA sequence analysis of over
7, 700 blood-derived RNA samples. Raw and processed DNA and
RNA sequence data will be available through the AMP PD
Knowledge portal developed by Verily and the Broad Institute.
Extensive clinical phenotypic data is already available for all
subjects. Stage 2 will enable the development and integration of
extracellular RNA, proteomic and metabolomic datasets, with the
use of an adaptive design that is sensitive to advances in
technology and inclusive of common discovery and replication
cohorts for platform validation. AMP PD offers a unique opportunity
to advance the PD biomarker field into a new era of large, genome-
scale analyses using robust analytical platforms.

P19.12

Biospecimen and clinical resources within the NINDS
Parkinson’s disease Biomarkers Program (PDBP)

Christine Swanson-Fischer*!, Debra Babcock’, Karen David’,
Andrea Lutz?, Codrin Lungu’, Beth-Anne Sieber’, Ronnie Tan? Jon
Meckley?, Margaret Sutherland’

' National Institute of Neurological Disorders and Stroke, Bethesda,
MD, USA

2 Center for Information Technology, Bethesda, MD, USA

The NINDS Parkinson’s disease Biomarkers Program (PDBP) is a
longitudinal natural history study with the goal of improving clinical
trial design for Parkinson’s disease (PD) and related disorders.
Established in 2012, the program is comprised of four core features:
1) Standardized longitudinal clinical data and biosample collection
from PD subjects (idiopathic and familial) and healthy controls,
harmonized with complementary PPMI and BioFIND (supported by
the Michael J Fox Foundation for Parkinson’s Research) biomarker
cohort efforts. The NINDS PDBP recently expanded to include
participants with Atypical Parkinsonisms and other movement
disorders (e.g. Multiple System Atrophy, Corticobasal Degeneration,
Progressive Supranuclear Palsy, Essential Tremor), as well as five
active clinical studies on Lewy Body Dementia (LBD) with an
enrollment goal of 680 participants characterized with multimodal
imaging. 2) Laboratory-based biomarker discovery and replication
studies utilizing platforms such as whole genome sequencing
(WGS), transcriptomics, methylation profiling, digital immunoassays,
and exosomal characterization. These studies include longitudinal
follow-up and independent replication of candidate biomarkers.
Recently, the PDBP has expanded to support biomarker research in
cutting-edge telemedicine and mobile health technology. 3) PDBP
biospecimens banked and distributed to the research community
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through the NINDS Biomarkers Repository (BioSEND) at Indiana
University. New efforts in 2018 include collection and banking of
PBMCs at the NINDS Human Cell and Data Repository (NHCDR) at
Rutgers University to generate fibroblasts and iPSCs. 4) The PDBP
Data Management Resource (DMR) infrastructure provides broad
sharing and access to de-identified clinical data and associated
biospecimens. With this multifaceted approach, the PDBP serves as
one of the most comprehensive and long-ranging datasets enabling
PD and PD-related biomarker research. Detailed information
regarding PDBP projects, how to participate in PDBP studies, as
well as how to query for clinical data and access biospecimens can
be found on the PDBP website (https://pdbp.ninds.nih.gov).

CLINICAL SCIENCE: Pharmacological
therapy

P20.01

The complement receptor C5aR1 is a co-factor for a-synuclein
mediated NLRP3 inflammasome activation in microglia
Eduardo A. Albornoz*', Richard Gordon?, Anumantha Kanthasamy?®,
Trent Woodruff'

1 School of Biomedical Sciences, The University of Queensland,
Brisbane, Australia

2 Centre for Clinical Research, The University of Queensland,
Brisbane, Australia

3 Department of Biomedical Sciences, lowa state University, lowa,
USA

Chronic neuroinflammation driven by activation of the innate
immune system is a key trigger of dopaminergic neuronal loss in
Parkinson’s disease (PD). Two innate immune systems that are
linked to brain pathologies are inflammasomes and the complement
system. We recently demonstrated that microglial NLRP3
inflammasome activation is triggered by a-synuclein aggregates
leading to caspase-1 cleavage, and IL-1B secretion in preclinical
models of PD. In the current study, we investigated whether
complement signalling also underpins activation of microglial
NLPR3 inflammasomes in PD. We first demonstrated that the
receptor for complement activation fragment C5a, C5aR1, was
expressed on activated microglia in postmortem PD brains. Primary
microglia were then purified from C57BL/6 mice and primed with
LPS, prior to stimulation with fibrillar a-synuclein to induce
inflammasome activation. a-synuclein induced a delayed activation
of NLPR3 inflammasomes, leading to caspase-1 cleavage, ASC
speck formation, mature IL-1( secretion and dramatically increased
C5aR1 expression. This response was markedly reduced in
microglia isolated from Cb5aR1-deficient mice. Pharmacological
inhibition of C5aR1 using two distinct antagonists was similarly able
to diminish a-synuclein-mediated inflammasome activation.
Furthermore, C5aR1 was also required for full activation of
microglial inflammasomes mediated by other NLPR3 activators such
as ATP. Administration of purified C5a alone to primed microglia
was able to induce inflammasome activation, although not to the
extent of a-synuclein. In support of these in vitro findings, AAV-
overexpression of a-synuclein in the brains of mice dramatically
increased C5aR1 expression in microglia. Finally, we demonstrated
that fibrillar a-synuclein could activate complement directly in human
plasma, and C5a was upregulated in post-mortem patient CSF and
serum, providing support for this pathway in human PD pathology.
Taken together, our results suggest that C5aR1 is essential co-
factor in microglial NLRP3 inflammasome activation. Therapeutic
targeting of C5aR1 could, therefore, be a viable strategy to reduce

microglial-mediated neuroinflammation, to slow disease progression
in PD and other neurodegenerative disorders.

P20.02

Validating levodopa equivalent dose conversion table in
advanced Parkinson’s patients on polytherapy

Muneer Abu Snineh’, Amal Hajyahya? Eduard Linetsky’, Renana
Eitan? Hagai Bergman?, Zvi Israel’, David Arkadir*’

' Hadassah Medical Center, Jerusalem, Israel

2 Hebrew University, Jerusalem, Israel

Converting the dosages of different anti-parkinsonian drugs into a
levodopa equivalent dose (LED) eases switching between drugs in
individual patients, allows quantifiable longitudinal follow up for
patients under changing drug regimens, and streamlines the
interpretation of clinical study outcomes. Different conversion factors
for LED were previously suggested by studies based on either
theoretical considerations or on head-to-head clinical comparison of
drug pairs. These studies overlooked the complex nature of real-life
poly-drug regimens and the possibility that LEDs of different drugs
are not linearly additive. To establish a set of conversion factors that
is based on a real-life polypharmacy data in advanced Parkinson’s
disease, we analyzed retrospectively the pre-surgery drug dosages
of 206 patients who underwent deep brain stimulation surgery
between 2006 and 2018 at a single referral center. We
hypothesized that the optimal set of conversion factors would
minimize the coefficient of variation of total LEDs calculated over the
entire population. We used a computerized optimizing tool to
analyze multiple sets of conversion factors. The most optimal set
was perfectly correlated (Pearson’s r=1) with the commonly used
set of conversion factors, that was calculated based on the
arithmetic mean of previously suggested values. We concluded that
real-life data from poly-drug regimens of patients with advanced
Parkinson’s support the currently used conversion factors for LED.

P20.03

Istradefylline, an adenosine A2A receptor antagonist, as
adjunct to levodopa in Parkinson’s disease (PD): A safety
analysis of eight randomized controlled trials and four open-
label long-term studies

Nobutaka Hattori*', Fabrizio Stocchi?, Kapil Sethi®, Marc Cantillon?,
Eri Ohta*, Phyllis M. Salzman®, Akihisa Mori®, Keizo Toyama®,
Rajesh Pahwa®

' Department of Neurology, Juntendo University School of Medicine,
Tokyo, Japan

2 IRCCS San Raffaele Pisana, Rome, Italy

3 Georgia Regents University, Augusta, GA, USA

4 Kyowa Kirin Pharmaceutical Development, Inc., Princeton, NJ,
USA

5 Kyowa Hakko Kirin Co., Ltd., Tokyo, Japan

8 University of Kansas Medical Center, Kansas City, KS, USA

Objective: To examine safety results from pooled analyses of
placebo-controlled and open-label long-term studies of istradefylline
plus levodopa in patients with PD experiencing motor fluctuations.
Background: lIstradefylline, a selective adenosine A2A receptor
antagonist, acts via the indirect basal ganglia outflow pathway. In
2013, doses of 20 and 40 mg/day were approved in Japan as
adjunctive treatment to levodopa-containing products in adults with
PD experiencing wearing-off phenomena. In placebo-controlled
studies, istradefylline (20 and 40 mg/day) reduced OFF-time and
increased ON-time without troublesome dyskinesia, relative to
placebo.

Design/Methods: Safety was evaluated in eight randomized,
placebo-controlled double-blind 12- or 16-week phase 2b/3 studies
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and four open-label long-term studies. Patients with PD
experiencing motor fluctuations during treatment with levodopa-
containing products and possibly other standard anti-Parkinson
medications received adjunctive istradefyline or placebo.
Assessments included treatment-emergent adverse events
(TEAES), physical (including neurologic) examinations, vital signs,
weight, laboratory tests, and electrocardiograms.

Results: Placebo-controlled studies included patients receiving
istradefylline (10-60 mg/day, fixed-dose, no titration; n=2073) or
placebo (n=1010). TEAEs occurred in 72.4% of istradefylline-treated
patients and 65.4% of placebo-treated patients. Dyskinesia was the
most frequently reported TEAE (istradefylline 18%; placebo 10%).
Other TEAEs occurring in >5% of istradefylline-treated patients
included nausea, dizziness, and constipation. TEAEs led to similar
treatment discontinuation rates between the istradefylline (6.5%)
and placebo (5.2%) groups, with discontinuation rates due to
dyskinesia of 1.3% and 0.7% (istradefyline and placebo,
respectively). In long-term open-label studies (n=1893), patients
received istradefylline for a median 53.3 weeks, with 62% treated for
=1 year. The pattern of TEAEs during long-term treatment was
similar to short-term treatment, with no additional adverse drug
reactions identified.

Conclusions: |Istradefylline offers an A2A receptor-mediated,
nondopaminergic mechanism for patients with PD on levodopa and
other conventional PD medications and was well-tolerated by
patients with PD, with an acceptable safety profile.

Study supported by: Kyowa Kirin Pharmaceutical Development,
Inc.

Previous presentation: Abstract/poster presentation submitted to
AAN Annual Meeting; May 4-9, 2019; Philadelphia, PA
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A pooled analysis for 8 randomized controlled trials of
istradefylline, an adenosine A2A receptor antagonist: Efficacy
as adjunct to levodopa in Parkinson’s disease (PD)

Stuart H. Isaacson*', Nobutaka Hattori?, Marco Onofij®, Akihisa
Mori*, Keizo Toyama®*, Phyllis M. Salzman®, Marc Cantillon®, Eri
Ohta® Peter LeWitt

' Parkinson’s disease and Movement Disorders Center of Boca
Raton, Boca Raton, FL, USA

2 Juntendo University School of Medicine, Tokyo, Japan

3“G. d’Annunzio” University, Chieti, Italy

4 Kyowa Hakko Kirin Co., Ltd., Tokyo, Japan

5 Kyowa Kirin Pharmaceutical Development, Inc., Princeton, NJ,
USA

8 Henry Ford Hospital, West Bloomfield, MI, USA

Objective: Pooled efficacy analyses of eight randomized, placebo-
controlled studies of istradefylline combined with levodopa in
patients with PD and motor fluctuations.

Background: Istradefylline, a well-tolerated selective adenosine
A2A receptor antagonist, acts via the indirect basal ganglia outflow
pathway. In 2013, doses of 20 and 40 mg/day were approved in
Japan as adjunctive treatment to levodopa-containing products in
patients with PD experiencing wearing-off phenomena.
Design/Methods: Istradefylline was evaluated in patients with PD
who concomitantly received levodopa with carbidopa or benserazide
and experienced motor-response fluctuations. Eight 12- or 16-week
randomized, placebo-controlled, double-blind phase 2b/3 clinical
studies were conducted globally (n=3245 randomized in total);
change in OFF-time in daily, patient-completed 24-hour ON/OFF
diaries provided the primary endpoint. All studies were specifically
designed to have common methodology. Pooled analysis results
from once-daily oral istradefylline (20 and 40 mg/day) and placebo,
evaluated using a mixed-model repeated-measures approach
(including study as a factor), are presented.

Results: The pooled analysis included 2719 treated patients
(placebo, n=992; 20 mg/day, n=848; 40 mg/day, n=879). At week
12, OFF-hours/day with 20 and 40 mg istradefylline were reduced
(LS mean difference from placebo in reduction from baseline [95%
Cl], -0.38 [-0.61, -0.15] and 0.45 [-0.68, -0.22], respectively). ON-
hours/day without troublesome dyskinesia increased from baseline
with istradefylline compared with placebo (LS mean difference from
placebo [95%CI], 20 mg, 0.40 [0.15, 0.66]; 40 mg, 0.33 [0.08, 0.59]).
Five studies showed statistical improvement with istradefylline over
placebo for OFF-time. Istradefylline was well-tolerated, with an
average completion rate of 89% across all 8 studies. Dyskinesia
was the most frequent adverse event (8% higher incidence with
istradefylline than placebo). Other secondary outcomes will also be
presented.

Conclusions: Istradefylline offers an adenosine A2A receptor-
mediated, nondopaminergic mechanism for patients with PD on
levodopa with motor fluctuations. Istradefylline significantly
improved OFF-time and ON-time without troublesome dyskinesia in
the pooled analysis of eight studies, as well as in five individual
trials.

Study supported by: Kyowa Kirin Pharmaceutical Development,
Inc.

Previous presentation: Abstract/poster presentation submitted to
AAN Annual Meeting; May 4-9, 2019; Philadelphia, PA

P20.05

Efficacy and safety of apomorphine sublingual film for the
treatment of “OFF” episodes in patients with Parkinson’s
disease: A phase 3, double-blind, placebo-controlled trial
Stewart A. Factor’, Stuart Isaacson*?, Robert A. Hauser®, Rajesh
Pahwa*, Ken Sciarappa®, Parul Bhargava®, Gazal Vakili® David
Blum?®, Bradford Navia®, C. Warren Olanow®

" Emory University, Atlanta, GA, USA

2 Parkinson’s disease and Movement Disorders Center of Boca
Raton, Boca Raton, FL, USA

% University of South Florida, Tampa, FL, USA

4 University of Kansas Medical Center, Kansas City, KS, USA

5 Sunovion Pharmaceuticals Inc., Marlborough, MA, USA

8 Mount Sinai School of Medicine and Clintrex, LLC, New York and
Sarasota, NY and FL, USA

Most patients receiving chronic levodopa treatment for Parkinson’s
disease (PD) develop motor fluctuations with “OFF” episodes. A
previous phase 2 study suggested that apomorphine sublingual film
(APL) is efficacious for treatment of individual “OFF” episodes. This
phase 3, double-blind, placebo-controlled study evaluated the
efficacy and safety of APL as an acute, intermittent therapy for
“OFF” episodes in patients with PD. Adult patients with PD and =1
“OFF” episode per day while on stable doses of levodopa/adjunctive
PD medications received increasing doses of APL (10-35 mg) in an
open-label titration phase untii a FULL “ON” response was
achieved. Patients were randomized to placebo or APL at the dose
determined during titration for 12 weeks. The primary endpoint was
change from predose to 30 minutes postdose in MDS-UPDRS Part
Il Motor Examination score at week 12. The key secondary
endpoint was the percentage of patients with a self-rated FULL “ON”
response within 30 minutes at week 12. In total, 109 patients who
completed the open-label titration phase were randomized in the
double-blind treatment phase (APL=54, placebo=55). Least squares
mean (t+ standard error) change from predose to 30 minutes
postdose in MDS-UPDRS Part Il at week 12 was —11.1+£1.46 with
APL and -3.5+1.29 with placebo (difference, -7.6 points;
P=0.0002). Separation from placebo was seen as early as 15
minutes and persisted up to the 90-minute timepoint. The self-rated
FULL “ON” response rate within 30 minutes postdose at week 12
was significantly higher for APL versus placebo (35% vs 16%;
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P=0.0426). The most common APL-associated, treatment-emergent
adverse events (TEAEs) were nausea (28%), somnolence (13%),
and dizziness (9%); the most common oral TEAE was oral mucosal
erythema (7%); most TEAEs were mild and reversible upon
treatment discontinuation. APL was an efficacious and well-tolerated
treatment for the acute, intermittent management of “OFF” episodes
associated with PD.

P20.06

Mavoglurant (AFQ056) for the treatment of levodopa-induced
dyskinesia in patients with Parkinson’s disease: A meta-
analysis of 485 patients’ data

Ahmed Negida*

Faculty of Medicine, Zagazig University, Zagazig, Sharkia, Egypt

Introduction: Mavoglurant (AFQ056), a selective mGIuRS5 inhibitor,
was developed to treat LID by decreasing the glutamergic signaling
in the striatum. However, clinical trials showed inconsistent results
regarding the efficacy of Mavoglurant in treating LID in patients with
Parkinson’s disease (PD).

Methods: A computer literature search of PubMed was conducted
till July 2017. We selected relevant randomized controlled trials
comparing Mavoglurant to placebo. Data were pooled in the Meta-
analysis model using Review Manager software.

Results: Five RCTs were pooled in the final analysis. The overall
mean changes in off-time and on time did not favor either of the two
groups (MD -0.27 hour, 95% CI [-0.65 to 0.11]) and (MD 0.29 hour,
95% CI [-0.09 to 0.66]) respectively. The mean difference in
LFADLDS from baseline to endpoint did not favor either of the two
groups (MD -0.95, 95% CI [-1.98 to 0.07]. On the other hand, the
pooled mean difference of change in the mAIMS favored the
Mavoglurant group than the placebo group (MD -2.53, 95% ClI [-4.23
to -0.82]). The pooled mean difference of change in the UPDRS-IV
and UPDRS-IIl did not favor either of the two groups (MD -0.41,
95% CI [-0.85 to 0.03]) and (MD -0.51, 95% CI [-1.66 to 0.65])
respectively.

Conclusion: Current evidence does not support the use of
Mavoglurant for the treatment of LID in PD.

P20.07

Natural Product, DP, confers neuroprotective effects in cell and
worm assays via the HIF1a pathway

Minna Schmidt*, Julie K. Andersen, Shankar Chinta, Manish
Chamoli, Gordon Lithgow

The Buck Institute for Research on Aging, Novato, California, USA

Objective: Research in our lab focuses on studying key therapeutic
mechanisms for intervention in Parkinson’s disease (PD). Hypoxia
Response Factor 1 alpha (HIF1a) is known to induce
neuroprotective pathways but is inhibited by Prolyl Hydroxylase
Domain 2 (PHD2) which is aberrantly increased in PD brain tissues.
We recently identified ATP13A2, a p-ATPase mutated in a young-
onset form of PD (Kufer-Rakeb Syndrome), as a downstream HIF 1a
target. The function of ATP13A2 is not completely understood but it
is hypothesized to aid in maintaining iron homeostasis and in the
autophagic lysosomal pathway (ALP), an important mechanism for
clearance of misfolded proteins including a-synuclein. a-synuclein
aggregation within the Substantia Nigra leads to dopaminergic cell
death associated with PD.

Methods: To explore HIF1a's therapeutic potential, we initiated a
search for natural product compounds capable of significantly
inducing HIF1a protein levels. Utilizing a high-throughput screening
approach in human neuronal SHSYS5Y cells, a top hit — DP — was
found to result in an 8-fold induction of HIF-1a. DP was tested in a

cellular model of paraquat toxicity. It was further tested in C.
elegans models of PD — UA44, which involves over-expression of
human a-synuclein within dopaminergic neurons leading to age-
induced dopaminergic cell loss, and NL5901, which involves over-
expression of a-synuclein in muscle cells leading to age-induced
paralysis.

Results: Our results show that DP confers significant protection
against paraquat toxicity as well as in the UA44 and NL5901 worm
models. DP also significantly induced ATP13A2 protein levels in
differentiated SHSY5Y cells, as well as an ATP13A2 worm
homolog, capt-3, in wild-type worms (N2.)

Conclusion: The abrogation of cellular paraquat toxicity and
improved health of UA44 and NL5901 worms suggests that DP is
capable of preventing neuronal cell death in the latter models likely
via clearance of protein aggregates. Our work currently involves
elucidating DP’s mechanism of action, specifically its biochemical
target, and its potential role in the HIF-1a-ATP13A2 pathway.

Overview of Proposed Mechanistic Pathway of Natural Product — DP — as Observed from Cellular and Worm
Models of Parkinson’s.
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Comparative adherence rates of antipsychotic therapies in
patients with Parkinson’s disease psychosis within the United
States

Andrew Shim*', Monica Frazer?, Ben Skoog’, Tim Bancroft?, Cao
Feng? Rachel Halpern?

" ACADIA Pharmaceuticals, Inc., San Diego, California, USA

2 Optum, Eden Prairie, Minnesota, USA

Introduction: Parkinson’s disease (PD) affects an estimated 1
million persons in the United States (US), with an annual incidence
of 60,000 cases. Approximately 50% of PD patients develop
psychosis (PDP) during the course of the disease. Antipsychotics
(APs) are often prescribed off-label for PDP patients. Pimavanserin
is the only treatment approved in the US for PDP (since May 2016).
Since pimavanserin is new, there are no comparative treatment-
pattern studies to evaluate adherence rates of pimavanserin with
other antipsychotics (APs).

Methods: A retrospective claims database study was conducted to
identify commercial and Medicare members with =1 claim for
aripiprazole, olanzapine, pimavanserin, quetiapine (any, and low-
dose [12.5-100 mg]), or risperidone from June 2016 to June 2017.
The first claim was the index date. Patients had continuous
insurance enrollment for 12 months pre-index and =6 months post-
index. Patients in AP cohorts other than pimavanserin had =2 PD
diagnoses (on index date and/or pre-index). Post-index adherence
rates were measured with medication possession ratio (MPR,
adherence during treatment time) and proportion of days covered
(PDC, adherence during the post-index period). Patients with
PDC=70% were considered adherent.

Results: The sample included 915 patients with mean age 76.9
years (standard deviation 8.2) and 54% male. Patients prescribed
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pimavanserin had the highest mean PDC (0.68 versus 0.34—0.56;
all p=0.002) and the highest percentage of patients with PDC=0.70
(66.7% versus 18.2%-43.1%; all p=0.002). Patients prescribed
pimavanserin had higher mean MPR (0.86 versus 0.74; p<0.001)
and a higher percentage of patients with MPR=0.70 (87.2% versus
64.0%; p<0.001) than patients prescribed low-dose quetiapine
(12.5-100 mg/day). Patients on pimavanserin also had the highest
mean percentage of post-index days at minimum mean daily dose
(56.3% vs. 27.4-32.4%; p<0.001) and the lowest incidence rate per
365 days for a gap in therapy (0.59 vs. 1.28-2.98; p<0.001) than
other cohorts.

Conclusion: Patients prescribed pimavanserin had better
adherence as measured by PDC and gap in therapy than all other
cohorts, showing for the first time real-world utilization differences of
APs among PDP patients via a large US administrative claims
database.

P20.09

THOR 201: A proof-of-concept study assessing safety,
tolerability, pharmacokinetics and pharmacodynamics of L-
dopa delivered by Impel’s Precision Olfactory Delivery
(PODTM) to Parkinson’s disease patients in a morning OFF
episode (in the presence of dopa decarboxylase inhibitor)
Stephen Shrewsbury*', Jacki Campbell’, Meghan Swardstrom’,
Alex Lehn? Kelsey Satterly’, John Hoekman’

" Impel NeuroPHarma, Seattle, WA, USA

2 Mater Hospital, Brisbane, Queensland, Australia

Objective: Impel NeuroPharma has developed the patient-friendly,
self or caregiver actuated Precision Olfactory Delivery (IMPEL
PODTM) device to achieve consistent upper nasal cavity drug
delivery, rapid systemic uptake and higher bioavailability relative to
standard nasal sprays. This study with L-dopa for treatment of
morning OFF episodes of Parkinson’s disease (PD) assessed
safety, tolerability, pharmacokinetics (PK) and pharmacodynamics
of L-dopa administered with a dopa decarboxylase inhibitor (DCI).
Background: As PD progresses, the brain requires more frequent
and higher doses of L-dopa, yet still patients suffer disabling OFF
episodes due to L-dopa (the “platinum” standard treatment for PD1)
plasma fluctuations. INP103 is a drug-device combination product of
a novel formulation of L-dopa delivered to the upper nasal cavity by
the POD device.

Methods: A randomized, placebo controlled, single dose study was
conducted in L-dopa-responsive PD patients in a morning OFF
episode at 5 Movement Disorder Clinics with safety, tolerability and
PK blood collections for 2 hours post dosing and repeated MDS-
UPDRS assessments. INP103 at 35 mg, 70 mg and 140 mg per
dose were assessed, pre-dosed 60 minutes ahead of test dosing
with oral DCI (benserazide).

Results: To date, 2 cohorts have completed dosing. Blinded, drug
related TEAE data from 12 active and 4 placebo dosed subjects
revealed single episodes of: hypertension, sinus dryness, foggy
head, mucus back of nose/throat, sneezing + coughing, drowsiness
and nasal irritation and 2 episodes of headache. All AEs were mild,
self-limiting and most lasted less than 1 hour. There were 3
(blinded) reports of slight post dosing dyskinesia in cohort 1, but no
reports in cohort 2.

Conclusions: Satisfactory safety and tolerability results have
allowed for 3 escalating doses of INP103 to be administered to PD
patients in morning OFF episodes, with detailed collection and
analysis of PK and pharmacodynamic data ongoing.

P20.10

Dopamine agonists in advanced Parkinson’s disease: Data
from a large cohort of Romanian patients

Jozsef Attila Szasz*', Viorelia Adelina Constantin?, Karoly Orban-
Kis', Attila Racz®, Ligia Ariana Bancu', Dan Georgescu’, Janos
Szederjesi’, Istvan Mihaly', Szabolcs Szatmari’

' University of Medicine and Pharmacy of Targu Mures, Targu
Mures, Mures, Romania

2 Emergency Clinical County Hospital Targu Mures, Targu Mures,
Mures, Romania

3 2nd Clinic of Psychiatry Targu Mures, Targu Mures, Mures,
Romania

The objective was to describe dopamine agonists (DA) usage in a
large group of consecutive patients with advanced Parkinson'’s
disease (APD) with or without dyskinesia, that received at least four
times a day combined Levodopa treatment and reported a minimum
of 2 hours off periods/day (without early morning akinesia). The
patients were evaluated to establish the opportunity of device aided
therapy (DAT).

Background: DA’s have a clearly defined role in relieving motor
and non-motor symptoms in every stage of Parkinson’s disease.
Amongst young patients with mild symptoms they can delay
substitution therapy, whilst in APD are quintessential in correcting
the dopaminergic tonus in patients with motor complications (add-on
therapy).

Methods: We retrospectively reviewed all patients with APD
evaluated in our department between 1st June 2011 and 31st May
2017. We analyzed the particularities of DA’s usage based on the
last treatment recommendations. In some patients, if we considered
that the limits of conventional therapeutical choices were not
reached, we evaluated the role of DA in later treatment
recommendations.

Results: During the six years, out of 311 patients considered
initially 286 patients with APD were evaluated (147 men, 139
women), with a disease duration of 9.1+3.8 years (meanSD). In
this cohort the mean age was 69.119.0 years. The average
treatment duration with Levodopa was 8.9+3.7 years with a mean
daily dose of 680.94207.4 mg divided in 4.5+0.8 doses. Most
patients (215) had treatment also with DA, namely Pramipexole in
73 cases (average dose 2.1+0.6 mg), Ropinirole in 64 patients
(11.3+4.9 mg) or Rotigotine patch in 84 cases (6.4+t2.8 mg, in 6
cases combined with other DA). All patients had off periods with an
average duration of 3.6+1.3 hours/day and 110 patients also had
2.7+0.9 hours/day dyskinesias. DAT was advised in 125 cases, out
of these 107 were tested for Levodopa Carbidopa Intestinal Gel.
The rest (161 patients) continued conventional treatment; in 29
cases DA introduction completed the treatment and in 41 patients
DA doses were increased.

Conclusions: According to our data DA represents an efficient and
often used therapeutical option in APD that enables the maximal
utilization of conventional therapy before DAT.

P20.11

Construction and operation of LCIG treatment system with
cooperation of medical specialists

Takahiro Tsutsumi*, Motoo Kawai, Yuka Fujiwara, Takae Takizawa,
Toru Takayama, Satomi Kodera, Jun Misawa, Kenichi Kashihara
Okayama Kyokuto Hospital, Okayama, Japan

Introduction: There is a medication in advanced Parkinson’s
disease (PD) patients called “levodopa carbidopa intestinal gel
(LCIG) treatment system.” It requires the cooperation of various
medical specialists as well as neurologists and nurses (team
medicine) to provide safe and proper treatment for patients. We
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have introduced LCIG treatment system since May 2017, and there
have been 13 patients by November 2018. This is a report of our
cooperation in constructing and operating LCIG treatment system
with medical specialists.

Methods: Medical specialists included neurologists,
gastroenterologists, nurses for in- and outpatients, pharmacists,
nutritionists, physical therapists, occupational therapists, speech-
language-hearing therapists, medical social workers and clinical
engineers. LCIG treatment system consisted of the process such as
arrangement of admission and discharge, patient education, dose
assessment and control, medication reconciliation, physical function
assessment, control of gastrostomy, medicine, and medical
instruments, nutrition management, and daily-life support after
discharge. Satisfaction with the treatment in 13 patients was
evaluated 3 months after discharge, based on visual analog scale
(VAS) of 1 to 10. We also examined the details of mentioned
problems.

Results: Most patients felt anxiety at the beginning of LCIG
treatment because the effect was not enough or the pump operation
was difficult. Then, it was revealed that, in 12 of 13 patients,
wearing-off was improved with the continuous administration of
LCIG, and VAS score turned to be 7.5 on average. Patients had a
good impression with the improvement of wearing-off, while they
pointed out problems including the weight of a heavy pump, need of
many support, pain at gastrostomy site, trouble with the tube, and
lower effect than expected.

Discussion: LCIG treatment leads to a good result in many
patients. At the same time, the need of care givers or troubles with
gastrostomy site or with tubes was mainly indicated as a problem.
Medical support by nurses, clinical engineers, and pharmacists will
be required to deal with those problems. Medical specialists should
start the intervention prior to providing LCIG treatment to a PD
patient and fully explain the range of support for expectations, so
that the treatment system can be accomplished safely and properly.

CLINICAL SCIENCE: Surgical therapy,
including cell and gene therapy

P21.01

Outcomes of a prospective, multicenter, international registry
of deep brain stimulation for Parkinson’s disease

Guenther Deuschl*', Roshini Jain?, Alex Wang? Heleen Scholtes®,
VERCISE Registry — Parkinson’s disease Study Group*, Jan
Vesper®

' Christain-Albrechts University, Kiel, Germany

2 Boston Scientific, Valencia, CA, USA

3 Boston Scientific, Kerkrade, The Netherlands
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Background: The effectiveness of Deep Brain Stimulation (DBS)
for reducing motor complications of Parkinson’s disease (PD) has
been substantiated by randomized controlled trials (Schuepbach
2013). Additionally, motor improvement can be sustained for up to
10 years (Deuschl et al. 2013). Large patient data registries may
facilitate insights regarding real world, clinical use of DBS. However,
no registry database currently exists for a multiple-source, constant
current DBS system. This report describes a large-scale registry of
DBS clinical outcomes using a system capable of Multiple
Independent Current Source Control (MICC) used for the
management of symptoms of levodopa-responsive Parkinson’'s
disease (PD).

Design/Methods: The Vercise DBS Registry (ClinicalTrials.gov
Identifier: NCT02071134) is a prospective, on-label, multi-center,
international registry sponsored by Boston Scientific Corporation.
The Vercise DBS system (Boston Scientific) is a multiple-source,
constant-current system. Subjects were followed out to 3 years
post-implantation where their overall improvement in quality of life
and PD motor symptoms was evaluated. Clinical endpoints
evaluated at baseline and during study follow included Unified
Parkinson’s disease Rating Scale (UPDRS), MDS-UPDRS,
Parkinson’'s disease Questionnaire (PDQ-39), and Global
Impression of Change.

Results: To date, 360 patients have been enrolled in the registry
and this report will provide an overview of data collected so far from
implanted patients within this cohort. At 1 year post-implant, 35%
improvement in MDSUPDRS Il scores (stim on/meds off) compared
with baseline was reported. This improvement in motor function was
supported by an improvement in quality of life as assessed by PDQ-
39 Summary Index (4.7-point improvement, n=193) at 1 year.
Roughly 90% of patients and clinicians reported improvement as
compared with Baseline. New data collected out to 2 years post-
implant will be reported.

Conclusions: This DBS registry represents the first
comprehensive, large scale collection of real-world outcomes and
evaluation of safety and effectiveness of a multiple-source,
constant-current DBS system.

P21.02

Patient engagement in the development of OUR DBS: A global
patient registry addressing outcomes and unanswered
questions for DBS

James Kirk*', Joohi Jimenez-Shahed? Pierre-Francois d’Haase®,
Michele York? Arthur Berg*, Ludy Shih® Jason Schwalb® James
Mclinerney*
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Objective: To discuss the role of patient engagement in the
development of a deep brain stimulation (DBS) patient registry for
the purpose of improving DBS therapy and outcomes for
Parkinson’s disease (PD).

Background: Considerable evidence favors DBS over continued
medical management when bothersome motor complications are
present. However, despite more than 100,000 DBS procedures for
PD worldwide, variability in outcomes remain, and best practices are
not well-defined. Prospective, long-term comparisons of DBS
treatment techniques are lacking. Because Parkinson’s manifests
with a broad range of symptoms, investigators and clinicians employ
a wide variety of clinical observations and patient-reported
outcomes.

Methods: Formed under the designation RAD-PD (Registry for the
Advancement of DBS in PD) a planning committee consisting of
neurologists, neurosurgeons, neuropsychologists, imaging
specialists, data experts, and a patient advocate developed a
framework for a large scale, prospective registry of DBS patients. To
reflect and encourage the pivotal role of patient involvement, the
patient-facing effort was renamed OUR DBS. Beginning with 20
treatment centers, OUR DBS will recruit a large and heterogeneous
PD cohort undergoing DBS. Registry patients will be prospectively
and comprehensively characterized using a standard clinical
assessment battery and image analysis. Clinician-measured and
patient-reported outcomes and imaging will be gathered from nearly
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500 participants over two years, and spanning 5 years of DBS
therapy.

To ensure that the registry addresses issues that are most
compelling to patients, the steering committee includes a DBS
patient, who in turn has solicited the input of an advisory panel of
both DBS- and non-DBS-patients, including members of the
Parkinson’s Advocates in Research program to select patient-
focused measures of outcome. In conjunction with participation,
patients will access their own data and through a patient portal that
will link to the clinician database and receive reports on their
progress with DBS.

Discussion: RAD-PD/OUR-DBS will prospectively capture long-
term clinical and patient-reported outcomes for a large cohort of PD
patients undergoing DBS. Patient engagement improved the
selection of outcome measures by including patient-reported
outcomes most pertinent to the patient experience, and will be
crucial to the retention of patients in the registry.

P21.03

The effect of long-term L-DOPA administration on hESC-
derived dopaminergic grafts

Osama Elabi’, Agnete Kirkeby? Malin Parmar®, Tilo Kunath*, Emma
Lane*!

' Cardiff University, Cardiff, United Kingdom

2 University of Copenhagen, Copenhagen, Denmark

3 Lund University, Lund, Sweden
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Background: Patients with moderate Parkinson’s disease who are
the likely recipients of future hESC-derived transplants are typically
taking dopaminergic medication including L-DOPA regularly.
Preclinical data indicates that exposure to dopaminergic agents
during development could influence the final phenotype of the
transplanted neurons. Functional recovery is improved by increased
GIRK2 expression and widespread innervation of the dendrites.
Thus far no studies have examined the impact of L-DOPA
administration on the outgrowth or phenotype of a hESC derived
dopaminergic graft and we have previously demonstrated an
increase in inflammatory mediators.

Methods: Two groups of female 6-OHDA lesioned Sprague Dawley
rats were given either saline or L-DOPA (6 mg/kg s.c.)
administration for 4 weeks. Half of each group received intrastriatal
grafts of hESC-derived dopaminergic neurons (either H9 (Lund) or
RC17 (Edinburgh) (n=8-9) and then continued to receive their pre-
graft treatment. Behavioural assessments for functional
improvement and AlMs were performed before transplantation and
at repeated intervals post-transplantation. Brains were then
harvested for histological analysis for TH, GIRK2 and markers of
inflammation.

Results: All transplanted groups showed improvement in
amphetamine rotations at 12wk post-transplantation. AIMs scoring
and L-DOPA-induced rotations were significantly reduced from 6wks
post transplantation in all groups, L-DOPA treatment did not affect
the outcome. Histological analysis showed good survival in the H9-
derived neuron with less but still functional survival in the RC17-
derived hESC group. L-DOPA administration had no significant
effect on total TH+ neurons as a proportion of the total graft but did
increase the ratio of GIRK2 positive neurons in both groups.
Conclusions: We show for the first time that co-administration of L-
DOPA throughout transplantation may be supportive for the
development of the graft into a functionally beneficial phenotype.
Ongoing work will determine whether this effect is specific to L-
DOPA or whether other drugs used in the treatment of Parkinson’s
have similar effects.

P21.04

Bilateral deep brain stimulation in Parkinson’s disease by
frameless stereotaxic surgery: Long-term follow-up study
results

Hsiao-Huei Peng*', Chun-Hwei Tai’, Sheng-Hong Tseng?
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Bilateral deep brain stimulation (DBS) of subthalamic nucleus (STN)
or globus pallidus internus (GPi) are considered as effective
treatment for advance Parkinson’'s disease (PD). While most
centers perform DBS surgery by frame-based stereotaxic surgery,
here we present our long-term (>5 years) follow-up results of PD
patients receiving DBS surgery by frameless stereotaxy.

We report a long-term evaluation of 33 consecutive PD patients,
treated by bilateral STN or GPi stimulation ranging from 5 to 11
years (average 7.5 years). Motor symptoms, activity of daily living,
and motor complications were evaluated by the Unified Parkinson’s
disease Rating Scale (UPDRS), and cognition and mood were
assessed with neuropsychological tests. Medication dosage,
stimulation parameters, comorbidity and adverse events were also
recorded. At last follow-up, DBS significantly improved the UPDRS
motor score and there was a significant reduction in the dosage of
dopaminergic drugs and improvement of L-dopa-related motor
complications in these DBS patients. The neuropsychological
assessment showed some cognitive decline during the follow-up
period. These results indicate that DBS performed by frameless
stereotaxic surgery also achieves significant motor improvement
and benefits in PD patients during this long-term follow-up study.

P21.05

A novel oral and maxillo-facial technique and device for
continuous and controlled delivery of small and large
molecues across the blood brain barrier in Parkinson’s — a
proof of concept in-vivo and ex-vivo study

Anoop U.R.*, Kavita Verma

URAnoop Group, Pondicherry, India

James Parkinson’s original description of the “Shaking Palsy” was
published in 1817. Yet even after 200 years, existing treatments for
Parkinson’s are inadequate. This is mainly because delivery of most
drugs including dopamine into the brain is prevented by the blood
brain barrier. Existing non-invasive techniques do not provide
controlled and continuous brain drug delivery. Invasive techniques
like trans-cranial placement of catheters into the brain parenchyma
make the brain prone to infection from external agents.

Dopamine neurons have a periodic phasic firing phase and a
continuous tonic firing phase. The phasic firing releases dopamine
in the synaptic cleft and transmits signaling to projection areas. The
continuous firing phase releases extra synaptic dopamine which
primes the neuron through autoreceptors for further phasic firing.
Conventional anti-parkinson’s drugs treat the motor symptoms. But
patients are prone to develop dyskinesias after a few years of
therapy because the intermittent dosing and short half-life of the
drugs cause pulsatile stimulation of postsynaptic dopaminergic
neurons. This results in phasic firing only without the continuous
tonic phase seen in normal physiologic conditions. The resultant
changes in downstream genes and proteins produce aberrant
neuronal firing in the striatum. Therefore focus is on novel therapies
that effect continuous firing of diseased dopamine neurons as in
normal physiologic conditions.

Dopamine cannot be given orally. Levodopa has lesser efficacy than
dopamine after crossing the blood brain barrier. Continuous
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intravenous delivery of levodopa is not practical. As levodopa is
insoluble and acidic, transdermal route is not feasible. Intra-
duodenal infusion of Levodopa has associated surgical
complications. Subcutaneous apo-morphine, transdermal rotigotine
and prolonged release oral formulations are partially effective. Deep
brain stimulation is costly, invasive and technique sensitive.
Convection enhanced drug delivery of growth factors and
continuous intracerebroventricular infusion of dopamine may make
the brain prone to infection.

Hence a technique and device which can deliver drugs in a
controlled and continuous manner across the blood brain barrier
without requiring any surgical intervention in the brain holds
immense potential for Parkinson’s.

In-vivo and ex-vivo proof of concept animal studies for controlled
and continuous brain drug delivery from the maxillofacial and oral
regions are presented.

CLINICAL SCIENCE: Rehabilitation
sciences (PT, OT, SLP)

P22.01

A randomized clinical trial on the evaluation of the effect of
vestibular exercises on dizziness and postural control in
Parkinson patients

Mohammadreza Hadian', Amir Abas Abasi?, Parvin Raj®, Reza
Hoseinabadi*, Somayeh Abbasi*®
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Introduction: Non-motor symptoms of Parkinson disease have
significant effects on the quality of life in this group of patients.
Among these symptoms, dizziness is associated with the changes
in orthostatic hypotension (OH). About 30% of people over 65 years
have dizziness; however, the exact mechanism of dizziness in these
patients was not clear. Dizziness has symptoms such as fainting,
light headache, vertigo and imbalance. The present study is based
on the given fact that one of the reasons for dizziness in Parkinson
patients is the disturbance of balance systems. In addition, the
vestibular system is one of the main elements involved in normal
balance. As, the role of vestibular system in Parkinson disease has
been suggested in previous studies. The main aim of current study
is to investigate the effects of vestibular exercises on the dizziness
of Parkinson patients.

Materials and Methods: Twenty-four patients participated in this
study based on the inclusion criteria and were randomly assigned
into intervention and control groups. Dizziness Handicap Inventory-
Persian (DHI-P was used for dizziness measurement. In addition,
Berg Balance Scale (BBS), Functional Reach (FR) and 2 Minutes
Walking Test (2MWT) were used for measuring the postural control
before and after interventions. The intervention group performed the
vestibular exercises and the control group performed the
conventional exercises (3 days a week for 60 minutes and a total of
24 sessions).

Results: The total score of DHI-P showed a significant
improvement in the intervention group compared to the control
group (P<0.001). Also, the BBS tests (<0/001), FR (P<0/001),
2MWT (P=0.001) showed a significant improvement in the
intervention group.

Conclusion: Based on the results of this study, it could be
suggested that vestibular exercises, as none sophisticated, feasible,
and low cost rehabilitation—protocol has beneficial effects for
patients with Parkinson disease. This protocol does not need any
particular equipment and can be used in all environments while it
can reduce dizziness and improve motor skills and postural control
in this group of patients.

P22.02

Psychometric properties of the external Housing-related
Control Beliefs Questionnaire (HCQ) among people with
Parkinson’s disease
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Background: In research on Parkinson’s disease (PD), studies
focusing on perceptions of the home are rare and existing
instruments capturing perceived aspects of home have not been
used. Among older people in general, perceived aspects of home
are associated with health. One such aspect of interest is housing-
related control beliefs.

Aim: The aim was to evaluate psychometric properties of the
external Housing-related Control Beliefs Questionnaire (HCQ)
among people with PD.

Method: We used baseline data of the “Home and Health in People
Ageing with PD” project, including 253 community-living participants
(37.9% women) with PD recruited from three hospitals in Sweden.
Their mean (SD) age and PD duration were 69.9 (9.2) and 9.7 (6.4)
years, respectively. The external HCQ is an interview-administered
questionnaire consisting of two sub-scales (“powerful others” and
“chance”). It has, however, been recommended to treat the two sub-
scales as one scale. The external HCQ consists of 16 items, each
with five response options (strongly disagree — strongly agree). The
sum score ranges from 16-80 points (the higher the better). The
psychometric properties evaluated were internal consistency
(Cronbach’s alpha and adherent SEM), scale homogeneity (item-
total correlations), data quality (percentage of missing item
responses), and floor and ceiling effects.

Results: Eight persons were unable to respond to the HCQ (as well
as several other instruments). The median (q1-93) total score was
38 (32—-47) points, ranging from 16 to 71. Cronbach’s alpha was
0.784, and SEM was 4.926. Corrected item total correlations ranged
from 0.241 to 0.563. The proportions of missing item responses
were 4% for two items and 8% for one; the remaining items had
none. The floor effect was 0.4% and no ceiling effect was detected.
Conclusions: The results indicate satisfying psychometric
properties for the external HCQ. Albeit at the lower end, the internal
consistency was satisfactory and there were no floor or ceiling
effects. Still, the homogeneity of the scale is questionable because
of the somewhat low corrected item total values. While these results
are promising, further psychometric studies are warranted, for
example, to evaluate validity for use with the PD population.
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Pushing a client with Parkinson’s disease to achieve greater
functional mobility: A case report
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Purpose: Deficits in balance and loss of mobility remain a major
consequence of Parkinson’'s disease (PD). Unfortunately,
dopaminergic medications have been largely ineffective in
addressing such impairments. Thus, treatment strategies such as
physical therapy and exercise rehabilitation should be further
explored as a viable option in treating functional mobility and
balance impairments in PD. This case study will evaluate a novel
multi-faceted treatment approach on an individual with PD in an
outpatient clinical setting.

Client Description: A 73-year-old male with a 7-year history of PD
living at home with his spouse. His parkinsonian symptoms was
medically managed with levodopa (0.5mg, 4 times daily). On
neurological examination, the client presented with a minor right
hand resting tremor, stooped posture, bradykinesia in all four limbs
and trunk, rigidity in the lower extremities, and a festinating gait
pattern but managed to ambulate independently.

Intervention: The client participated twice weekly in a multi-faceted
exercise program incorporating high-cadence activities such as
high-speed walking and cycling, high-amplitude activities such as
marching with long steps or deep lunges, balance and coordination
activities and a novel “forced exercise” approach which included a
pushing force being applied to the client’s back, in effect forcing the
client to walk at a faster pace than he would ordinarily produce.
Measures and Outcome: Timed-up-and-go (TUG) outcome
measure was carried out at baseline and after 4 weeks of therapy.
The client’'s TUG time decreased from 17 seconds to 10 seconds
over a 4 week period.

Implications: The client with moderately advanced PD
demonstrated a clinically important improvement in functional
mobility within a relatively short period of time. From a clinical
standpoint, this improvement not only demonstrated a minimal
detectable change in TUG time but decreased the client’s risk for
falls based on previous work by Nocera et al (2013). Thus, it may be
beneficial to implement a multi-faceted treatment approach to
address functional mobility deficits in individuals with PD in an
outpatient clinical setting.

P22.04

Comparing Forward (FW) and Backward Walking (BW) speeds
with age and disease severity in persons with Parkinson’s
disease (PwP)
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Background: Laboratory-based studies suggest kinematic
measures for BW are more strongly associated with age than FW in
HCs and more predictive of walking difficulties and falls in ECs
(Husu et al., 2007; Fritz el al. 2013; Laufer, 2005). In PwP, BW
deficits may surpass FW deficits, be correlated with disease
severity, and be impacted earlier in the disease (Hackney and
Earhart, 2009; Nemanich et al., 2013; Crenna et al., 2007).
Considering the multidirectional nature of negotiating complex
environments while walking, there is a need to have a simple clinical
test of BW that may capture deficits, detect fall risk, and be sensitive
to improvements. Recently, Carter et al. 2018, introduced a clinical

3 meter BW test (SMBWT) and compared its’ accuracy to other
common clinical measures used to identify elderly fallers, including
the 10 meter FW test (10MWT).

Objective: To determine whether gait speeds during the 3MBWT
and 10MFWT differed based on age and disease severity in PwP.
Methods: Retrospective chart reviews were performed at a physical
therapy clinic that specializes in working with PwP. All
measurements reported were part of a comprehensive evaluation
performed at baseline. Demographics were summarized
(mean/standard error). Differences in FW and BW gait speeds were
analyzed using a one-way ANOVA (age/disease severity) This was
followed up with post hoc comparisons (Bonferroni p<.05).

Results: Gait speed was shown not to be related to age for either
BW or FW. Between group differences were significant for disease
severity (H&Y stages 1-4) for BW at fast speeds and for FW at
preferred and fast speeds (p<.05). Post hoc tests revealed that for
BW, H&Y 1 and 2 were not different from one another, but were
both different from H&Y 3 and 4 (p<.05). In contrast, for FW, there
were no differences revealed across H&Y.

Conclusions: BW gait speed (BMBWT) may be able to detect
declines in gait speed better than FW gait speed (10MWT),
especially when comparing the early and later stages of PD. Future
studies need to continue to validate 3MWT with other measures;
and to determine if it can detect improvements with rehabilitation
interventions that target falls and gait in PwP.

P22.05

Innovative delivery of a home-based gamified rehabilitation for
early Parkinson’s disease — A protocol for a usability
evaluation of a digitalized healthcare approach
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Background: Emerging evidence shows that exercise has
beneficial effect on both motor and non-motor symptoms, and it may
potentially modify the disease course. However, people with PD
(PwP) are often physically inactive and have low self-efficacy to
carry out structured exercise which eventually leads to low
adherence to exercise.

Methods: The objectives of this study are to develop and evaluate
the feasibility of a one-stop disease portal/companion that is
composed of (1) a home-based gamified exercise program and (2) a
patient self-monitoring module. The first phase of the study involves
the design of a smartphone application that will pair with wearable
motion sensors, heart rate and activity trackers, and communicate
with a web-based portal. The goal-directed exergaming module will
be tailored to individual PwP specific mobility constraints with a
focus on cardiovascular training; prescribed exercises will be guided
by heart-rate. Gamified components of the exercises help create
enjoyment  and enhance  compliance. Self-administered
assessments including gait and functional mobility assessments and
various patient-reported outcomes such as fall diary, balance
confidence, quality of life questionnaires will be done via the
application. The proposed digital solution will engage PwP actively
with appropriately challenging, goal-orientated physical training and
this habit change will be supported and sustained through continued
and consistent contact with their healthcare professionals via
remote monitoring. Taken together, this innovative approach will
promote self-efficacy and ownership of disease management. Next,
PwP in early disease stage will be recruited from community to
evaluate the application and its usability. Feasibility testing will be
carried out on a high-fidelity prototype and objectives are to identify
existing design and functionality issues along with usability
problems and to provide patients with a real look-and-feel of the
mobile system. An interviewer-administered questionnaire will be
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used to get feedback from participants about application’'s
usefulness, identify problems with system features and determine
the acceptance of exergaming and patient self-reported measures in
PD management in the community.

Discussion: This study has the potential to determine whether
home-based gamified rehabilitation for patient with early PD is
feasible. This pragmatic digital healthcare approach aims to
increase self-efficacy and promote disease self-management for
PwP early in their disease course.

P22.06

Outcome of SPEAK OUT!® for adults with Parkinson’s disease
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Interventions that focus on scaling up speech effort have been
shown to effect significant improvement in communicative function
for Parkinson’s disease. SPEAK OUT!® therapy is a rehabilitative
program developed in 2010 by Parkinson Voice Project, a nonprofit
organization that conducts speech treatment of individuals with
Parkinson’s-related disorders. The focus of this approach is for
patients to scale up their speech effort by prompting patients to
speak with “intent,” defined and modeled as a purposeful cognitive
focus on increasing vocal loudness and intonation variability during
speech. Typically administered in 40-minute sessions three times
per week for 12 weeks, each session consists of a hierarchy of
exercises: warm-up vocalization, sustained vowel production, pitch
glides, counting, reading, and cognitive exercises. Conversational
speech tasks are interwoven throughout each session to facilitate
transfer of intentional speech to communication in daily life. The
patient is asked to consciously and purposefully elicit that sensation
every time they speak.

The present study assesses the outcome of SPEAK OUT! in adults
diagnosed with idiopathic PD. This presentation focuses on data
collected from the first 20 subjects of a larger study in which
recruitment is ongoing. Mean SPL change and speech timing values
from pre- to post-intervention and at six-week follow-up will be
reported.

Patient enroliment criteria specify fluency in English, cognitive
abilities sufficient to participate in all therapy activities, lack of Deep
Brain Stimulation surgery, no history of speech therapy within the
prior two years, and commitment to participate in the full therapy
program.

Participants are assessed three times at baseline and twice post-
therapy. The baseline assessments capture within-patient variability
from which to compare outcomes. The two post-therapy
assessments occur approximately one and six weeks after therapy
completion.

Speech assessments consist of sustained vowel phonation, a one-
minute monologue, and oral reading. Participants are recorded with
a digital audio recorder using a 44.1 kHz sampling rate and 16-bit
resolution with a built-in unidirectional voice-quality condenser
microphone. The recorder is positioned at a constant distance from
each patient’'s mouth. A 1kHz calibration tone of known intensity is
recorded in parallel, corresponding to the mouth-to-microphone
distance, for each speech task.

P22.07

World’s largest Parkinson’s chorus
Jennifer Cody* Samantha Elandary
Parkinson Voice Project, Richardson, Texas, USA

Up to 90% of individuals diagnosed with Parkinson’s disease are
likely to develop speech disorders during the course of their illness,
and aspiration pneumonia (caused by swallowing difficulty) has
been reported as the most frequent cause of death in PD patients,
accounting for 70% of the mortality rate.

While these statistics can be frightening, hope may be found in
singing programs for people with Parkinson’s. In Richardson, Texas
(USA), a group of nearly 100 singers find strength and support
through their participation in the world’s largest Parkinson’s chorus,
sponsored by Parkinson Voice Project, a nonprofit organization.
Research suggests that singing may be a viable option to improve
loudness, speech clarity, respiratory support, and prosody. While
the impact of singing on swallowing has not been studied, there is
some evidence that therapy programs focusing on strengthening the
speech musculature may also improve swallowing function. In
addition, group-based approaches like singing can help reduce
social isolation. In general, singing programs should be treated as
one part of a larger rehabilitative program; people with Parkinson’s
will likely need individualized speech therapy, as well.

At Parkinson Voice Project, individuals with Parkinson’s receive
individual speech therapy (SPEAK OUT!®) followed by group
speech therapy (The LOUD Crowd®) along with an opportunity to
participate in a singing program. Each summer, this group
participates in over 25 rehearsals to prepare for the annual SING
OUT!® performance. Over 1,600 supporters attend the concert
either in person in Richardson, Texas or online via live stream.
Parkinson Voice Project’'s singing program is unique in several
ways. Every member of the chorus must first complete individual
speech therapy (SPEAK OUT!®) before joining the singing group. In
addition, this singing group is comprised entirely of people with
Parkinson’s. While other Parkinson’s choruses invite family
members and friends to join, Parkinson Voice Project's singing
program adapts the music, materials, and instructional techniques to
involve singers of all levels as independently as possible.

This presentation will describe this singing program and how it has
been designed to maximize participation for people with Parkinson’s
with all levels of musical experience, cognitive function, and physical
ability.

P22.08

Satisfaction and usefulness of a bootcamp educational and
practical program for individuals with Parkinson’s disease
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Background: Given the variety of exercise programs available,
choosing a specific program can present difficulties for individuals
with Parkinson disease (PD). Being able to try the different
evidenced exercise programs may help guide self-selection of most
beneficial exercises.

Goal: To assess the satisfaction, preferences, and usefulness
regarding participation in a PD-specific educational and practical
bootcamp program aiming to facilitate future exercise choices.
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Methods: The bootcamp consisted of 4 days of PD-specific
exercise sessions, educational workshops (strategies for disease
management) and social interactions. An online questionnaire prior
to the program collected demographic, clinical information and
overall exercise habits and preferences. At one month follow-up,
participants filled in an online questionnaire, assessing satisfaction,
preferences, problems, and usefulness of the program.

Results: All 8 Participants had favorable feedback, with 100%
feeling “very satisfied”, “likely to attend future events” and “would
recommend to another person with PD”. It was the first bootcamp
for all and 5/8 (62,5%) felt that much of the exercises and activities
were new to them. The 2 favorite training sessions that participants
enjoyed most were: dual task cognitive stepping (6/8; 75%) and
warm-up with dance-like movements (6/8; 75%). The 2 less favorite
sessions were: Nordic walking (2) and boxing training (2). No
injuries or major problems were reported by patients except 1
patient that could not do boxing due to wound in her finger. The
bootcamp was considered very helpful (7/8; 87,5%) and helpful (1/8;
12,5%) in helping participants manage their current and future
exercise habits. At one month follow-up 6 participants reported
making some changes in their exercise routine after the camp,
namely: “more frequently | do exercise”; “Introduced power up
breathing”, “Taking daily commitment to exercise seriously”, Joined
a gym to do more exercise”, ‘| do more walking periods and
cognitive games”. One participant mentioned “Not really changed
anything | need more time in my day.”

Conclusion: Our results suggest that the bootcamp was well-
received by these 8 individuals with mild and moderate PD.

P22.09

Boxing as an alternate treatment for sleep disorders in
individuals with Parkinson’s disease: A feasibility study
Linda Denney*, Cynthia Ivy, Holly Johnson, Michelle McKay, John
Manning, Marcus Webster, Patricia Pohl

Northern Arizona University, Phoenix, Arizona, USA

Over 95% of individuals with Parkinson’s disease (PD) suffer from at
least one sleep-related dysfunction. Sleep behavior disorder (RBD)
and excessive daytime sleepiness impact mobility and increase risk
of falls. Meditative and multi-modal exercise have been shown to
improve sleep in individuals with PD. It is unknown if there is a
relationship between the intensity of exercise and sleep quality.
Boxing is a high-intensity exercise that has become a popular option
with the PD community and results in improved mobility. The
purpose of this feasibility study is to determine if a high-intensity
exercise, i.e. boxing, has an effect on sleep and daytime sleepiness
and the degree to which change in sleep impacts mobility in
individuals with PD. Six community-dwellers with PD with Hoehn &
Yahr scores of I-ll and between the ages of 48-71 years
participated in a supervised community-based, bi-weekly 6-week
boxing program. Participants were fitted with a heart rate monitor
during training and encouraged to exercise at 80-85% of their
maximum heart rate. Training consisted of 30-minute boxing
sessions one-on-one with a certified boxing coach. The training
included combinations, heavy bag and focus mitt drills. Participants
wore hand wraps and boxing gloves, however no sparring was
involved. An occupational, physical therapist or student supervised
training and led brief warm-up and cool-down exercises. Outcome
measures for sleep quality, daytime sleepiness, depression,
balance, mobility, and upper limb performance were taken at
baseline, after 3-weeks, 6-weeks, and 12-weeks. Participants
trained at 60-85% of their target heart rate. Scores improved for the
Parkinson’s disease Sleep Survey and Epworth Sleep Scale for
daytime sleepiness within the first 3 weeks of training. Significant
improvement was recorded at 12 weeks for the Hamilton
Depression Scale (p=.02) and in the dual task Timed Up-and-Go
from 3—-12 weeks (p=.04). Participants reported improvements in

symptoms and provided feedback including “...the quality of my
sleep is better”, ‘| fell asleep 1.5 hours earlier than normal” and “I
can go back to sleep now; it's nice”. The results of this study
suggest that a community-based boxing program is feasible for
adults with PD and may improve sleep and mobility.

P22.10

Acceptability of a novel trampoline intervention in
rehabilitation for Parkinson’s disease. Perceived barriers and
facilitators

Josefa Domingos*', Catarina Godinho? John Dean®, Katarzyna
Smitowska*, Filipe Melo®

' Department of Neurology, Donders Institute for Brain, Cognition
and Behaviour, Radboud University Medical Center | Lab of Motor
Behavior, Sport and Health Department, Faculty of Human Kinetics,
Univ. of Lisbon, Portugal, Nijmegen, The Netherlands, The
Netherlands

2 Centro de Investigacao Interdisciplinar Egas Moniz (CiiEM),
Instituto Universitario Egas Moniz, Almada, Portugal

3 Triad Health Al, Aurora, Colorado, USA

4 Silesian Center of Neurology, Poland, Poland

® Laboratory of Motor Behavior, Sport and Health Department,
Faculty of Human Kinetics, University of Lisbon, Lisbon, Portugal

Background: Supervised programs that challenge balance and
drive motor-cognitive processes in similar ways as in real-life have
recently been recommended to prevent falls in Parkinson’s disease
(PD). Trampoline training, where individuals can safely practice
weight shifting, respond to unexpected slips/trips and train
controlled falls better simulate such real-life situations.

Objective: To assess the acceptability of a supervised trampoline
program (Bounce4PD) in persons with PD (PwP).

Methods: Ethical approval was obtained at the University of Lisbon
(CEFMH n.11/2018). Participants received their usual physiotherapy
care at the Parkinson Association plus one or two trampoline
sessions at a local trampoline gym (Bounce Inc., Lisbon).
Participants were included according to therapist's best clinical
judgment. After 3 months, participants completed a questionnaire
evaluating: (1) General demographic and clinical information; (2)
participants’ satisfaction; (3) perceived barriers and facilitating for
participation; (4) perceived benefit of the program in managing their
disease; (5) adverse events; (6) reasons of absences; (7) interest in
continuing to participate; (8) if they would recommend it to another
person. Trampoline sessions consisted of high-amplitude,
multidirectional movements with increasing complexity and speed
(fig.1). Cognitive exercises were added targeting attention, working
memory and executive function.

Results: Thirteen PwP (out of 15 participating) responded to the
questionnaire at follow-up. All 13 participants had a diagnosis of PD,
an average mean age of 9 years, Hoehn & Yahr between I-IV.
Participants were “very satisfied” (7/13) or “satisfied” (6/13) with the
program. Adverse effects were mild (e.g. “feeling tired”, excessive
sweating). Transportation, physical disability and dependency on
others were the main barriers for participation. Caregiver support,
easy transportation, perceiving the benefits and flexibility in
schedules were main facilitators. Reasons for absence included:
unexpected medical problems (6), taxi strikes (1), medical
appointments (3) and work-related issues (1). Patients had
favorable perceived benefit (80% very useful; 20% moderately
useful) and all referred that they were willing to continue in the
program and recommend it to others.

Conclusions: Our results suggest that training on a trampoline
combining balance and cognition was well received and safe for
PwP. It may represent an effective alternative mode of training in a
salient and safe manner in PD.
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The effect of predominately home-based physiotherapy on
mobility, balance and quality of life in people with Parkinson’s
disease: a systematic review

Allyson Flynn*", Elisabeth Preston? Natalie Allen®, Sarah Dennis®,
Colleen Canning®

' The University of Sydney and University of Canberra, Canberra,
ACT, Australia

2 University of Canberra, Canberra, ACT, Australia

3 The University of Sydney, Sydney, NSW, Australia

Background: It is imperative to establish an effective and
sustainable model of physiotherapy to help people with Parkinson’s
disease (PD) live well over the course of their disease. Home-based
physiotherapy is one model of care which may assist in providing
long-term, sustainable physiotherapy. The aim of this systematic
review was to determine: 1) the effect of predominately home-based
physiotherapy on mobility, balance and quality of life and 2) if
predominately home-based physiotherapy is as effective as centre-
based physiotherapy for improving these activities in people with
PD

Design: Systematic review and meta-analysis of randomised and
quasi randomised control trials. PROSPERO: CRD 42018107331
Method: Participants: Adults diagnosed with idiopathic PD.
Intervention: Predominately home-based physiotherapy (defined as
a minimum of two thirds of the intervention being completed at
home). The intervention primarily involved physical practice of
exercises targeting gait and/or standing balance compared with: 1)
“usual care” or a placebo or 2) an equivalent predominately centre-
based intervention. Outcome measures: Primary — mobility and
balance; secondary — gait and quality of life.

Results: Preliminary results indicate that 15 trials met the inclusion
criteria for the review. Eleven trials compared predominately home-
based physiotherapy to usual care or a control group and four trials
compared predominately home-based physiotherapy to centre-
based physiotherapy. As different outcome measures were used for
the mobility and balance, and the quality of life outcomes, data was
pooled using standardised mean difference (SMD). Home-based
physiotherapy improved mobility and balance (Hedge's g SMD:
0.40, 95% CI 0.07 to 0.73), and gait speed (mean difference: 0.10
m/s, 95% 0.05 to 0.15) compared to control, but did not improve
quality of life (Hedge's g SMD: -0.12, 95% CI -0.25 to 0.02). There
was no evidence of any difference in mobility and balance or quality
of life between centre-based and home-based physiotherapy.
Conclusion: Home-based physiotherapy improves mobility and
balance and gait speed in people with Parkinson’s disease, and
these improvements are likely to be similar to improvements
following equivalent centre-based physiotherapy.

P22.12

Implementation success and challenges of post therapy LOUD
for LIFE® and BIG for LIFE® exercise classes for people with
Parkinson’s

Angela Halpern, Laura Guse, Cynthia Fox*

LSVT Global, Inc., Tucson, AZ, USA

The efficacy of LSVT LOUD® speech therapy and LSVT BIG®
physical/occupational therapy for people with Parkinson disease
(PD) has been well established over the past 25 years. LSVT LOUD
is the only speech treatment for people with PD that has three
randomized control trials (highest level of evidence) and long-term
data of its effectiveness (Ramig et al., 2018). LSVT BIG has a
growing body of literature including two RCTs (e.g., Ebersbach,
2010) and multiple smaller studies.

An important aspect of maintenance of therapy results is continued
practice of exercises and skills learned in therapy. LOUD for LIFE

(L4L) and BIG for LIFE (B4L) are group exercise classes that
provide “graduates” of these treatments continued practice of the
skills learned during therapy in a fun, motivating and social
environment. Classes are led by LSVT LOUD or LSVT BIG certified
clinicians who have taken an advanced training course. The classes
incorporate functional, personalized activities designed to maximize
maintenance of treatment effects.

We surveyed over 340 LSVT® certified clinicians in North and
South America, Europe, Asia and Australia who have been trained
to deliver L4L or B4L group classes, and asked them questions
related to benefits and challenges to implementing these classes in
their environment. Forty percent of the L4L and eighteen percent of
the B4L clinicians responded to the survey. Preliminary analysis
revealed that 35% of the L4L and 44% of the B4L respondents had
started group classes in their environment. On a scale of 1-10 (10
being the most) those who have started classes reported on
average an 8 for how effective the classes were at helping patients
maintain post treatment improvements. Open-ended comments in
the survey were analyzed for themes. Themes for challenges
included time, cost and space requirements for classes; themes for
benefits included the positive impact on maintenance, engagement
and motivation of clients.

Information received from this survey provides support for the
positive impact that post-therapy LOUD for LIFE and BIG for LIFE
exercise classes can have on people with PD and delineates
challenges to consider when developing post therapy exercise
groups for people with PD.

P22.13

Global implementation of an evidence-based physical and
occupational therapy (LSVT BIG®) for Parkinson’s disease:
Germany, France and Japan

Cynthia Fox*, Laura Guse

LSVT Global, Inc., Tucson, AZ, USA

The goal of implementation science is translation of evidence into
clinical practice to impact patient care. Implementation research
examines how best to achieve this goal across diverse global
settings (e.g., health systems, cultures) (Peters et al., 2013).

Lee Silverman  Voice  Treatment  (LSVT BIG®), a
physical/occupational therapy developed in the USA, improves
mobility and activities of daily living in people with Parkinson
disease (PD). Published studies in the USA, Germany, Switzerland
and Japan (Farley 2005, Ebersbach 2010, Janssens 2014, Ueno
2017) support the short-term efficacy of LSVT BIG for people with
PD. LSVT BIG provides a standardized framework for treatment and
globally standardized training for therapists to support treatment
fidelity.

This project evaluated implementation of LSVT BIG across diverse
health care systems, languages, and culture in Germany, France
and Japan. Since 2011, LSVT BIG Courses were held in Germany
(25), France (3) and Japan (7) resulting in more than 790, 142, and
565 LSVT BIG Certified clinicians, respectively. A translated online
survey was administered to these clinicians to assess
implementation of LSVT BIG from the perception of practicing
therapists.

Results revealed 94% of German, 93% of French and 73% of
Japanese respondents felt they had received effective training in
LSVT BIG. Since becoming certified 96% of German, 83% of
French and 70% of Japanese respondents have implemented LSVT
BIG in their practice. Of those, 93% of German, 90% of French and
36% of Japanese felt confident in their delivery of treatment, and
84%, 77% and 52% respectively felt they were achieving better
outcomes with LSVT BIG.

Common challenges to implementation across countries were: 1)
inadequate funding for intensive therapy 2) scheduling difficulties
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and 3) patients unable to commit to the required dosage. A unique
challenge for Japanese clinicians was how to deal with patient co-
morbidities.

LSVT BIG is being successfully implemented by many therapists in
these countries; however, there remain challenges. Understanding
barriers may help us facilitate solutions, such as local advocacy,
patient/physician education, and access to LSVT resources for
certified clinicians. This knowledge may improve adoption and
fidelity of evidence-based rehabilitation interventions around the
world for people with PD.

P22.14

Implementation of a cognitive and motor exercise hydrotherapy
community-based program for individuals with Parkinson’s
disease

Catarina Godinho*', Josefa Domingos?, John Dean?®, Filip Melo?

1 Centro de Investigagao Interdisciplinar Egas Moniz (CiiEM),
Instituto Universitario Egas Moniz., Alimada, Portugal

2 Laboratory of Motor Behavior, Sport and Health Department,
Faculty of Human Kinetics, University of Lisbon, Lisbon, Portugal

3 Triad Health, Aurora, CO, USA

Background: People with Parkinson’s disease (PwP) benefit from
non-pharmacological interventions, such as physiotherapy,
exercise, hydrotherapy and cognitive training. Combining these
different interventions may be potentially beneficial given the
positive evidence on multitask training emerging.

Objective: Assess the implementation of a hydrotherapy program
for PwP that combined cognitive and physical exercises.

Methods: The PD-specific program was delivered as a community
program provided by the Patient Association (APDPKk) at a local
hotel pool. Participants had to ambulate independently, be able to
understand verbal instructions, and safely participate in pool
sessions. The program consisted of a weekly group session (1 hour)
incorporating physical exercise (e.g. walking, turning, jumping,
standing, arm movements) as a response to cognitive exercises
given by a physiotherapist. At 4 months participants assessed the
program using a questionnaire, regarding: (1) satisfaction level; (2)
adverse events; (3) reasons for absences; (4) interest in continuing
to participate, and (5) perceived barriers and facilitating factors
regarding ongoing participation.

Results: Five participants (60% male), with a diagnosis of PD with
average duration of 3 years, mean age of 56 years, Hoehn & Yahr
between I-1ll. Sixteen weekly group sessions were performed over 4
months (1h/week). All participants were very satisfied (100%) and
referred that they were wiling to continue in the program.
Participants reported that what they most liked was the cognitive-
physical challenges imposed and social interaction. Cramps were
reported by 2 PwP as occasional adverse events. Physiotherapist
reported that no major problems arose during sessions but unsafe
behaviors in groups had to be continuously monitored. Reasons for
absences included: disease related problems (2); work problems
(2); laziness (1); and difficulty in schedules (1). Factors facilitated
participation included: perceiving benefit (5), easy transportation (1),
professionals’ experience (3), socializing (1), and clean warm
environments (2). Factors perceived as barriers included: difficulties
in transportation (1), fluctuation in disease (1), restricted time (2),
and work limitations (1).

Conclusions: Our results suggest that the combination of cognitive
and motor interventions in a hydrotherapy group activity was well
received and safe for these PwP.

P22.15

Music therapy on gait disturbance and gait analysis for
Parkinson’s disease using a portable gait rhythmogram

Emiri Gondo*

Juntendo University Doctor Program in Medical Science Department
of Rehabilitation, Tokyo, Japan

Gait disturbance is one of the most frequent and intractable motor
symptoms in Parkinson’s disease (PD). However, we do not have a
good method to evaluate accurately daily profile of gait in the
patients. The aim of this study is to develop the application of music
therapy and a new method of gait analyses in PD.

The subjects of this study were 20 outpatients with Parkinson’s
disease (PD) with gait disturbance. We examined whether music
therapy is effective as rehabilitation for gait disturbance in PD, by
using a portable gait rhythmogram (PD patients’ profile: H&Y: 2 or 3,
duration: 6.0+5.5years, UPDRS-III: 17.34.7).

PD gait speed was significantly slow, the steps were small, the
cadence was also slower compared as that of normal control. By the
addition of 3-dimenssional acceleration measurement, the strength
of PD gait was apparently weak compared as normal control
(Image). The regression line indicates that gait force (acceleration)
is an essential factor for gait speed. We checked a trajectory of the
accelerometer, which indicates that PD patients have a large
amplitude of the mediolateral direction.

The patients carried out common walking training tasks carrying a
portable gait rhythmogram. The walking training tasks were walking
5m in a straight line at subjects’ usual walking speeds (task 1), fast
walking (task 2), walking with hand clapping (task 3), walking in step
with music of 90 BPM (beat per minute) (task 4), music of 100 BPM
(task 5), music of 110 BPM (task 6), and music of 120 BPM (task 7),
and fast walking without music (task 8).

We recognized an effect of the music therapy by comparing walking
before and after accompanied by stimulation with music. Significant
improvements were observed in stride, gait speed, cadence,
acceleration, and trajectory, suggesting music therapy is effective at
reducing gait disturbance in PD. It is expected that music therapy
will be utilized in the rehabilitation of gait disturbance in PD in the
future.
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P22.16

Respiratory responses reflecting the emotional contribution to
freezing of gait in Parkinson’s disease

Mitsuaki Ishii*

Department of Physical Therapy, School of Health Science, Bukkyo
University, Kyoto, Japan

Purpose: Freezing of gait (FOG) in Parkinson’s disease (PD) is
often observed when patients are exposed to stressful situations.
Changes in the heart rate and skin conductance as an emotional
contribution to FOG reportedly occur just before and during FOG.
Respiration is influenced by limbic factors. However, thus far, the
concept of respiratory responses related to FOG has not been
adequately recognized. We hypothesized that respiratory
abnormality may coincide with some FOG episodes. We aimed to
investigate the characteristics of respiratory responses in
conjunction with FOG in actual daily living.

Methods: The subject was a 60-year-old woman with a 35-years
history of PD who had L-DOPA resistant FOG. We used the
Hexoskin® wearable vest. Respiratory responses (thoracic and
abdominal motions) were measured using respiratory inductance
plethysmography. We measured the anterior-posterior accelerations
of the trunk for detecting FOG episodes. We obtained the FOG data
in passing the automatic revolving door. Measurements were taken
during the “on” medication cycle.

Results: While walking without FOG, the breathing pattern was
regular. However, our patient presented sudden alteration in the
breathing pattern not only during, but also just prior to FOG.
Respiratory abnormality was characterized by a short period of
apneic pause at a high lung volume. Before relief from FOG, deep
expiration was observed.

Discussion: A frightened feeling may partially induce FOG. It is
possible that the change in respiration that accompanied FOG was
a response to the antecedent emotional stimuli because it occurred
even just before the actual FOG episodes. However, this may be a
different mechanism from the sympathetic response due to
increased activation of the amygdale related to anxiety. Although
the pathophysiology remains unclear, it appears that limbic overload
leads to transiently disordered automatic control of breathing. Deep
expiration before the restart of gait may be an attentional control
toward breathing to release from breath holding at a high lung
volume, leading to the resetting of the limbic load. Achieving an
understanding of the respiratory responses may provide information
to cope with emotional distress in patients with FOG. Respiratory
abnormality associated with FOG may be a clinical feature of
advanced PD.

P22.17

The efficacy of levodopa-carbidopa intestinal gel in patients
with Parkinson’s disease — a 2 year follow-up study

Jelka Jansa*', Dejan Georgiev', Marusa Mencinger?, Tomaz Rus®,
Maja Trost*

" UMCL, Neurorehabilitation Unit, Ljubljana, Slovenia

2 Medical Faculty Ljubljana, Ljubljana, Slovenia

3 UMCL, Division of Neurology, Ljubljana, Slovenia

4 UMCL, Department of Neurology, Ljubljana, Slovenia

Background: Levodopa-carbidopa intestinal gel (IJLC) is an
efficient treatment option for Parkinson’s disease (PD) patients in
advanced stages of the disease. We set to evaluate the effect of
ILUJC on patients’ perception of their own performance on
meaningfull and self-chosen activities of daily living (ADL) at
baseline and at 24 months post treatment.

Methods: Patients: consequtive patients with advanced PD and
eligible for ILJC treatment were included in study. Assessment tool:

the Canadian Occupational Performance Measure (COPM) was
used to assess ADLs [1]. Perception of ADL performance was
scored in terms of performance and satisfaction with performance.
As such, COPM is client-centered assessment tool. Patients scored
their current level of performance and satisfaction on a scale from 1
(with great difficulty or not satisfied) to 10 (with no difficulties or
completely satisfied). Study design: They were assessed by the use
of COPM at baseline in their best phase ON medication and at 24-
month follow-up after the introduction of IJLC.

Results: Twelve patients completed the study by two years (7
females, mean age 60+15 years). The mean COPM-performance
score at baseline (5.25+2.28) was not significantly different to the
score at 24 months post treatment (4,77+2,09; p=0.42). Similarly,
the mean COPM-satisfaction score at baseline (5.25+2.41) was also
not significantly different to the score at 24 months follow-up
(5.25+2.18; p=0.90).

Conclusion: Treatment with IJLC did not change the PD patients’
percepation of performance as well as their satisfaction with
performance as compared to baseline (best ON-medication state),
suggesting that ADL functioning might be maintained stable over
time as a result of treatment with |JLC.

References:

[1] Law M, Baptiste S, Carswell A, McColl M, Polatajko H, Pollock
N. Canadian Occupational Perfromance Measure (3r.ed.). Ottawa,
Canada: CAQOT Publications, 1998.

P22.18

Group-based voice and physical therapy for persons with
Parkinson’s disease — an action research study

Liv Helene Jensen*', Marthe Lyngas Eklund’, Henriette Kirkeby
Husebg? Hege Nickelsen?, Anne-Guro Zahl®

" University of South-Eastern Norway, Drammen, Norway

2 Private Physical Therapist, Asker, Norway

3 Private Voice Therapist, Asker, Norway

Background: Sociographic changes and shorter hospital stays
make new demands for the development of health services in the
municipalities, close to where people live.

Objectives: Develop, test and evaluate a Parkinson’s disease (PD)
specific group-based voice and physical exercise program to
strengthen persons with PD’s health and function in everyday life.
Develop knowledge about PD-specific group-based voice and
physical training together with users and, physical- and speech
therapists within municipal health care services.

Methods: The study has a participatory action research design with
three action circles: 1) collecting knowledge and evidence for the
program, 2) testing and, 3) evaluation of the program together with
users. The design is characterized by democratic cooperation were
activities/measures and data collection and analysis are performed
in parallel. Completed in 2016—18.

Inclusion criteria: Persons with PD living at home, Hoehn and Jahr
1-4. Interventions: one-hour group-based physical therapy x2/week,
one-hour group-based voice therapy x1/week. Multivariate data and
analysis at entry, after six- and twelve-months group-based training:
Qualitative interviews, Parkinson’s disease Questionnaire (PDQ-39),
Mini Nutrition Assessment (MNA), Timed Up and Go (TUG), 8 meter
walk test (8MWT), Step test (ST), Five Times Sit to Stand test
(5xSST), Six Minute Walk test (BMWT), The Borg Scale of
Perceived Exertion (Borg 6-20), Voice Handicap Index (VHI),
Radbound Oral Motor Inventory for PD (ROMP), Voice Analyst
(electronic assessment of pitch and volume).

Results: The voice and physical therapy program were developed
with local therapists and researchers, based on recognized
research, international guidelines for physical therapy, voice
training, and nutrition in neurology. Becky Farley, USA, certificated
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the physical therapists at Parkinson Wellness Recovery (PWR 4
life). The Voice therapist was LSTV-LOUD certificated.

39 participants, 52-91 years, 11 female, 28 men with PD were
included; 3 persons had only voice training. The poster presentation
with analysis includes participants who get better, the stable and,
the worse.

Conclusion: Group-based voice and physical therapy strengthens
exercise motivation, contributes to community and support, despite
different physical and mental functions. But, the group-based
therapy is demanding for the therapists who must provide individual
support to those who need it.

P22.19

Design of the PERSPECTIVE study: PERsonalized SPEeCh
Therapy for actlVE conversation

Janna Maas, Nienke de Vries, Bas Bloem, Hanneke Kalf*
Radboud Medical Center, Nijmegen, The Netherlands

Background: Speech problems in Parkinson’s disease (PD) have a
profound negative impact on social interaction and quality of life.
Current speech treatment is, overall highly intensive and therefore
not suitable for patients in all disease stages. Evidence for these
highly intensive programs is growing, but still inconclusive because
of small sample sizes, a lack of outcomes relevant for patients and
short term follow-up. To address these challenges, we will perform a
large-scale study to demonstrate the efficacy of speech therapy in
PD on quality of life and speech, using personalized and home-
based (remote) speech therapy, supported by a dedicated speech
training app. We expect that home-based treatment will make
speech therapy more available for patients in all disease stages. We
also expect the personalized component and dedicated app to
augment the efficacy of the treatment, and to improve the
compliance of both patients and their caregivers.

Methods: We will perform a single blind, randomized controlled
trial, comparing 8 weeks of speech therapy through telerehabilitation
to no intervention using a waiting list design. 215 participants with
idiopathic PD in all disease stages with problems in intelligibility are
recruited by 12 participating specialized speech therapists. All
patients will be measured at baseline and after 8 weeks. The
experimental group will receive a follow-up measurement after a
wash-out period of 24 weeks. The control group will receive
deferred treatment after 8 weeks, but no additional follow-up
assessments. The primary outcome is quality of life. Secondary
outcomes are speech and voice quality, intelligibility, severity of
voice and speech complaints, and caregiver burden.

Discussion: This study will be the first to investigate the efficacy of
speech therapy in PD in all disease stages on a large scale, using a
sufficient follow-up and outcomes that are relevant for patients.

P22.20

Case study: The effects of non-motor symptoms of Parkinson’s
disease patients on instrumental activities of daily living

Naoto Kiguchi*', Yuka Takasaki?
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2 |baraki Prefectural University of Health Sciences, Department of
Occupational Therapy, Ami, Ibaraki, Japan

Background: Non-motor symptoms (NMS) in Parkinson’s disease
(PD) have attracted research attention, but there is little support for
ADL and IADL that take NMS into account.

Object: We report on the influence of NMS, especially with respect
to degree of fatigue, on the IADL of patients suffering from PD.

Method: The subject was a male in his 60s who had been
diagnosed with PD six years previously. His ADL level was
‘independent.’ He suffered repeated falls at home and was
hospitalized. He experienced physical fatigue at irregular intervals.
Using the Assessment of Motor and Process Skills (AMPS), we
assessed the objective levels of motor and process skills for
performing ADLs on two days under different conditions. His fatigue
level was mild (on ‘Mild’ days) and severe (on ‘Severe’ days). For
the AMPS test, we choose two tasks on both days: vacuuming in
the house (‘vacuuming’) and vacuuming the inside of an automobile
(‘vacuuming an automobile’). We also used the Assessment of
Compared Qualities — Occupational Performance (ACQ-OP) to
examine the extent of his awareness of the change in quality of
performance due to fatigue.

Result: Mild day/Severe day: Subjective fatigue level (2/8 points),
AMPS, motor skills (1.6/1.4 logit), process skills (1.2/0.6 logit), ACQ-
OP (1.1/0.6). In the vacuuming task, process skills were lower than
on a ‘Mild’ day. Predominantly decreased process skills: Sustaining
Performance, Temporal Organization, Organizing Space & Objects.
The patient was unaware that his process skills had decreased.
Regardless of the degree of fatigue, his motor skills did not
observably change.

Discussion: NMS (fatigue) affected process skills more than motor
skills in the execution of IADL. The patient entered a negative spiral
in which he could not devise a way to carry out his tasks in a way
that compensated for his fatigue; his task performance became
more inefficient; and his fatigue worsened.

Our observations suggest a need to support the provision of
information that the decline in performance skill depends on the
degree of fatigue and to suggest ways to adjust the task volume and
the method of compensation in response to level of fatigue.
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Objective: Gait and balance disorders are a cardinal feature of
Parkinson’s disease (PD) that lead to increased falls risk and
reduced quality of life. Poor or inadequate postural responses to
external perturbation such as a slip or trip during walking are the
most common reason for falls. How a person responds to an
external perturbation determines if a fall will occur. There are
currently no available technologies to deliver controlled
perturbations in a safe and consistent way for rehabilitation of
postural control during walking. The objective of this project was to
extend the capabilities of the ZeroG system, a robotic body-weight
support system, (Aretech, LLC; Ashburn, VA) by developing and
testing a novel system (TRIP) of computer-controlled perturbations
during over-ground walking in people with PD.

Methods: The ZeroG system is being assessed for feasibility in 9
people with PD and 9 healthy older adults. For this study, the ZeroG
control algorithms for the support harness were modified to deliver
small (150ms), medium (250ms) and large (500ms) perturbations.
Subjects walked on an elliptical path over 28 meters while
supported approximately 15% of body weight by the harness.
Perturbation strengths were randomized over static trials
(anteroposterior and  mediolateral) and  dynamic trials
(anteroposterior and mediolateral in the direction subjects were
walking or turning). Postural responses to perturbations are
recorded by the number of steps to recovery.

Results: Preliminary testing has shown the perturbations applied by
ZeroG to individuals with PD and neurologically intact subjects can
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have a destabilizing effect, as evidenced by rapid stepping
responses or in some cases a fall, which was safely arrested by
ZeroG'’s fall detection algorithms for the support harness. Subjects
tolerated the perturbations very well, stating there was no discomfort
or adverse events.

Conclusions: Perturbation training is a critical aspect of
rehabilitation and falls prevention. In this study, we have developed
a novel tool (TRIP) for delivering safe, well-controlled, prescribed
perturbations to individuals with balance disorders. We are now
testing the effectiveness of successive training sessions with the
ZeroG perturbations.

P22.22

Cognitively challenging exercise improved executive function
in Parkinson’s disease
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Nancy Barlow, Rosie Morris, Jay Nutt, Fay Horak
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Introduction: Executive function, defined as a set of higher-order
cognitive processes that control, integrate, organize and maintain
other cognitive abilities, is often impaired in people with Parkinson’s
disease (PD). Executive cognitive and impairments are often
associated with balance impairments. Therefore, rehabilitation
interventions for PD should incorporate both physical and cognitive
aspects of their disability. The purpose of this study was to
investigate whether people with PD can improve executive function
with cognitively challenging exercise intervention compared to a
control intervention of education.

Methods: Forty-nine people with PD (mean age 69.2+6.8; Hoehn
and Yahr 2.2+0.7; disease duration 7.8+5.3 years; Montreal
Cognitive Assessment (MOCA) 25.69+3.49) were randomized into
either a 6-week exercise or a 6-week education (n=27) intervention,
followed by the alternative 6-week intervention (cross-over). The
exercise intervention was a cognitively-challenging, group program
based on the Agility Boot Camp-Cognition (ABC-C) for people with
PD. This program includes 6 stations: (1) fast gait training (2) whole
body, big movements, (3) agility course, (4) lunges, (5) boxing and
(6) adapted Tai Chi. The education program taught people how to
live better with PD including topics as sleep and diet. Subjects
completed the Stroop Color and Word Test (Stroop) prior to the
interventions (T0), before the crossover into the second intervention
(T1), and at the end of the second treatment (T2). MOCA was
considered as a potential covariate.

Results: Time to complete the Stroop condition improved only after
exercise, irrespective of participants’ cognitive status at baseline
(p=0.009). The mean total time (seconds) of Stroop in the
incongruous condition was 97.7+48.0 (T0), 79.4+26.3 (T1), and
78.1+£78.8 (T2) for subjects in the exercise group first and 75.9+27.2
(TO), 87.5+£33.1 (T1), and 32.7+38.3 (T2) for subjects in the exercise
group second.

Conclusions: People with PD can improve the executive function
with cognitively challenging, group balance exercise intervention.
Future analysis will compare improvements of balance and gait with
improvements of cognition and determine potential predictors of
responsiveness, including brain imaging.
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Balance exercise increases serum brain-derived neurotrophic
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Purpose: Increasing evidence suggests that exercise may delay the
progression of Parkinson’s disease (PD). Their beneficial effects
have been linked to increased levels of neurotrophins. In the
present study, we have examined the effect of three-month
moderate-intensity balance training using the Smovey Vibroswing
System (SVS) on exercise-induced changes in BDNF (brain-derived
neurotrophic factor) among people with PD.

Participants and methods: Volunteers were randomly divided into
the Training Group (n=9, mean+SD: age 60.7+3.65 years; body
mass 77.6+3.58 kg; body height 164.6+2.93 cm) and Control Group
(n=9, meantSD: age 62.8+1.61 years; body mass 79.4+2.90 kg;
body height 166.2+2.55 cm). The inclusion criteria for participation
in the training programme were: Hoehn and Yahr stages Il-lll,
continuous pharmacological treatment with no change in dosage
during the previous 3 months and the ability to walk independently
without any aid. The Training Group performed moderate-intensity
balance exercise lasting 12 weeks. Training using the SVS
consisted of one-hour sessions, mainly of moderate intensity (60—
70% of maximal oxygen uptake), performed three times per week.
Venous blood samples were taken before and at the end of three
months of balance training.

Results and Conclusion: In the Training Group, the basal serum
BDNF level before the exercise programme amounted to 22.52
+8.86 ng/mL, and after three months of training, it significantly
increased (P=0.028) up to 31.5146.53 ng/mL. No significant
changes (P=0.314) in basal serum BDNF were observed in the
Control Group (before training 32.64+7.30 ng/mL, and after
26.89+12.10 ng/mL). The findings of this study suggest that
systematic moderate-intensity balance exercise may enhance levels
of BDNF in people with PD. Including systematic exercise as a
component of physiotherapy in people with PD may assist the
increase in BDNF concentration, potentially leading to the
enhancement of neuroplasticity and facilitating improved motor
control.

Acknowledgments: We sincerely thank the volunteers for their kind
cooperation in this study.

Sources of Funding: The research was carried out under a grant
funded by the University of Physical Education in Krakow, Poland
(Grant No. 134/BS/KRK/2017).
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in Parkinson’s disease: Safety, feasibility, and signal of
efficacy
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Objective: To test the safety, feasibility, and efficacy of a mobile
application (app) that utilizes an algorithm to construct a customized
exercise regimen for people with Parkinson disease (PwP).

Background: While there is considerable evidence that exercise is
beneficial in Parkinson disease (PD), many PwP do not have
access to exercise programs that are specifically tailored to their
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needs and capabilities. The app consists of demographic questions
which are fed into an algorithm that produces a tailored, video-
guided exercise program using exercises designed by physical
therapists.

Methods: Twenty-one PwP, who downloaded the 9zest SmartTM
app, participated in this 12 week trial. Participants were encouraged
to use the app to exercise 180 minutes each week. The primary
endpoints were safety (adverse events and falls) and feasibility (app
usage and Likert questions). The secondary endpoints were a
comparison of the baseline and 8 week outcomes on the 30 second
Sit-To-Stand (STS), Timed Up and Go (TUG), and the Parkinson’s
disease Questionnaire 8 (PDQ) with minimal detectable change
(MDC) values of 3, 4.85, and 5.43, respectively.

Results: For safety, there were no bouts of dizziness, shortness of
breath, or falls during the app-guided exercise. There were 4 reports
of strain/sprain injuries among 3 participants, none of which
necessitated medical attention. For feasibility, 9 participants
averaged 150-180 minutes of app usage per week (2 averaged
120-150, 3 averaged 90-120, and 7 averaged less than 90
minutes. A majority of participants (>78.6%) felt the exercise was
safe, appropriate, and enjoyable. Using the Global Rating of
Change score, 78.6% felt their condition was better since starting
the trial. For efficacy, there was improvement in the TUG (p=.001; 6
of 21 improved beyond the MDC) and the PDQ (p=.036; 3 improved
beyond the MDC). Improvement in the STS was not statistically
significant (p=.085); however, 10 of 21 improved beyond the MDC.
Conclusions: Independent, video-guided exercise using a mobile
app designed for exercise in PD was safe and feasible except for
some variability in app usage. Despite this, the results provide
evidence of efficacy as there were improvements in 2 of the 3
outcomes. Further research is warranted.
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Changes in fear of falling: A 3-year prospective study
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Background: Fear of falling is a predictor of future falls in people
with Parkinson’s disease (PD) and some perceive it as their most
stressful symptom. There is limited knowledge of how fear of falling
changes over time in people with PD.

Aim: The aim was to investigate how fear of falling evolves over a
3-year period in people with PD.

Methods: This study is part of a larger project: “Home and Health in
people ageing with PD”. Participants were recruited from three
Swedish hospitals; 151 participants (35% women) had complete
fear of falling data at baseline as well as at the 3-year follow-up.
Their mean (SD) age and PD duration at baseline was 68 (+9.0) and
9 (¢6.1) years, respectively. Fear of falling data included a
dichotomous (Yes/No) question and the self-administered Falls
Efficacy Scale-International (FES-I), which includes 16 items (total
score ranges from 16-64, higher = worse). FES-I scores were also
categorized into low (16—19 points), moderate (20-27) and high
(28-64) concerns about falling.

Comparisons were done between baseline values and the 3-year
follow-up. McNemar's exact test was used for the dichotomous

question in relation to fear of falling. Wilcoxon matched pairs signed
ranks test was used for categorized and total FES-I scores.
Results: At baseline, 40% (61 out of 151) of the participants
reported fear of falling, which increased (p<0.001) to 55% (n=83)
three years later. The median (q1-q3) FES-l score increased
(p<0.001) from 24 (18-36) to 30 (21-43). At baseline, 32% (n=49)
reported low, 26% (n=39) moderate and 42% (n=63) reported high
concerns about falling. Three years later, the corresponding values
were 23% (n=34), 19% (n=29) and 58% (n=88), p<0.001. The three
activities that were rated as the most concerning at baseline as well
as at the 3-year follow-up were “walking on a slippery surface”,
“walking on an uneven surface” and “walking up or down a slope”.
Conclusions: The study suggests that fear of falling becomes more
common as well as more pronounced in people with PD after three
years.
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Peer Support Groups offer social contact, practical information and
mutual support for people with Parkinson’s and carers. In response
to demand for singing groups, Parkinson’s Victoria has collaborated
with The University of Melbourne, Monash Health and the
Parkinson’s community to develop the ParkinSong Program.
Motivating, activity-based programs can provide an appealing peer
support group option. Health and wellbeing benefits of singing are
well documented in international literature. Research to explore
therapeutic benefits of group singing for people with Parkinson’s is
slowly emerging. Our ParkinSong research has contributed to the
body of evidence.

ParkinSong is a singing group program for people with Parkinson’s,
designed to support communication and wellbeing. Songs, vocal
and respiratory exercises, and communication activities are selected
to target Parkinson’s-specific needs. Music Therapy and Speech
Pathology clinicians collaborated on the design and delivery of this
interdisciplinary program. ParkinSong is based on a conceptual
framework and model of care that encompass factors beyond
Parkinson’s diagnosis and symptoms, incorporating peer support,
participation, communication confidence, activity, creativity and
social contact.

The program has been informed by qualitative and quantitative
research into the therapeutic benefits of group singing for people
with Parkinson’s and their significant others. Through efforts
involving members of the Parkinson’s community, community
volunteers, Parkinson’s Victoria, and The University of Melbourne,
multiple locality-based ParkinSong groups have been formed. This
tested program model has provided an accessible and sustainable
peer support group option for the past 5 years, offering enjoyable
and engaging activities specific to supporting communication and
wellbeing. Vocal warm-up and exercise, practical communication
activities, group singing and social engagement are essential
elements of ParkinSong. A comprehensive training package equips
program leaders with the required knowledge base, skills, resources
and support.

ParkinSong is a group singing and speech activity-based peer
support group, offering the joy of music, social-emotional benefits
and a focus on communication. Quantitative analyses indicated
significant improvements in vocal loudness and voice-related quality
of life at 3 months that were sustained after 12 months of
ParkinSong participation. Participants’ reported quality of life
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benefits appear to stem from a sense of enjoyment, motivation,
community, belonging, reduced isolation and social engagement.
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Power of the rhythm: A physiotherapeutic app to deliver
rhythmical auditory cueing
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Gait impairment in Parkinson’s disease is common and contributes
significantly to loss of function and poor quality of life. Gait
impairment is complex and resistant to medication management.
Evidence supports the use of rhythmical auditory cueing (RAC) to
help manage gait problems to improve stride length, gait cadence
and walking velocity (Lim et al 2005, Keus et al 2004, Nieuwboer, A.
et al 2009, Martin et al 2015). Delivery of RAC is traditionally
provided by a metronome, however some have suggested music
may be preferable to a metronome (MclIntosh et al 1997, Magee et
al 2017, de Dreu et al 2012). Physiotherapists may be unlikely to
use music for RAC treatment due to difficulties with music selection
and application, tempo modification, and copyright laws (Martin
2015). Additionally, application of RAC via a music would appear to
require adequate understanding of music and rhythmic structure
(Thaut et al 2015, Magee et al 2017).

Power of the Rhythm (POR) is an app developed for
physiotherapists using RAC in their clinical practice. The app
facilitates delivery of RAC via metronome sounds or music
composed and recorded specifically using the principles of RAC and
entrainment (Nombela, C. et al 2013). We tested the app with 12
physiotherapists. Participants were given sample clinical scenarios
in which they might use RAC and then asked to set up the app for
RAC therapy. Results demonstrated that physiotherapists initially
took an average of 55 seconds to complete app set up with the first
trial, but this dropped quickly with second (18 seconds) and third (25
seconds) trials. Few errors were made when using the app (average
2 for first trial and less than 1 for repeated trials) and physiotherapist
satisfaction was high (average satisfaction score of 18 out of 20).
Our preliminary testing of the POR app indicate it is easy to use and
could provide a useful clinical tool for physiotherapists to use RAC
in their clinical practice. Further testing is required of the app in ‘real
world’ clinical scenarios and will commence in 2019. Studies
comparing RAC via a metronome versus music have not been
completed and should be considered.

I Application starts here ]
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Objectives: To compare the effects of inpatient multidisciplinary
rehabilitation and mono-disciplinary rehabilitation on the symptoms
and quality of life (QOL) of patients with Parkinson’s disease.
Methods: This study was a quasi-randomized controlled (alternate
allocation), assessor-blinded single center study. We recruited 80
patients with idiopathic Parkinson’s disease, Hoehn and Yahr (H&Y)
stage 2 to 4, on stable medication. Patients were included in a
multidisciplinary or mono-disciplinary rehabilitation group. Both
rehabilitation programs were performed for 8 weeks (16h/week).
Main outcome measures were Parkinson’s disease Questionnaire-
39 (PDQ-39), and Unified Parkinson’s disease Rating Scale
(UPDRS).

Results:  Multidisciplinary  intervention  induced  significant
improvements in QOL, compared to the mono-disciplinary
rehabilitation. We found that body axis symptoms (rising from a
chair, posture, postural stability, falling, and walking), as well as
non-motor symptoms (depression) in patients with PD, were
relieved by the inpatient multidisciplinary approach.

Conclusions: Multidisciplinary rehabilitation for PD patients
appears to be effective in improving the QOL. The improvement of
motor and non-motor symptoms, including depression, may
contribute to the improved QOL.
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Objectives: Exercise limits disability progression in people with
Parkinson’s disease (PD); individuals with higher levels of physical
activity have better physical function, mobility and quality of life.
Most people with PD do not meet recommended physical activity
levels. Preference and choice of exercise or activity are important
considerations that may influence long term adherence to physical
activity. Understanding factors that influence activity and exercise
can provide insights into further development of interventions and
health service models.
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Methods: 357 community dwelling ambulant people with PD
completed a cross-sectional survey focused on physical activity.
Participants were 60% male, mean age 68.6 (8.8), with PD duration
of 6.1 years 7.0, with mild to moderate disability. The survey
explored physical activity and factors influencing physical activity
and exercise behaviour. A survey element asked participants to
identify any unmet choices of exercise or physical activity, with
participants invited to nominate activities they would choose or
prefer to do, but were currently unable to engage in.

Results: 142 (40%) participants identified one or more activity or
exercise choice that they were currently unable to engage in. The
most common preferred activities were walking, running, cycling,
dance, golf and tennis, in both individual and group contexts.
Barriers to participation were considered according to the COM-B
(Capability Opportunity Motivation Behaviour) model [1]. The most
frequently identified barriers related to physical capability (e.g.,
balance, gait disorders, pain, joint problems), psychological
capability (e.g., knowledge, confidence, anxiety), and physical
opportunity (e.g., cost, time, access, transport, presence of support
person).

Conclusions: Identification of preferences for exercise and activity
may guide community service development to support people with
PD. Some barriers identified may be considered as modifiable
targets of interventions. Understanding barriers may guide the
development of interventions to increase physical activity.

[1] Michie et al., The behaviour change wheel: A new method for
characterising and designing behaviour change interventions.
Implement Sci. 2011; 6: 42
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Purpose: Subjective postural vertical (SPV) has been reported to
be laterally tilted in patients with stroke hemiplegia, but it has not
been reported in patients with Parkinson’s disease (PD). This study
examined the effect of SPV on lateral trunk flexion (LTF) of patients
with PD.

Methods: The subjects comprised 41 PD patients (21 men, 74+7.4
years old, H & Y stage 2.6+0.6, and disease duration 5.6+4.9 years)
capable of standing and understanding instructions. Evaluation
items included LTF angle in the upright position, forward trunk
flexion angle, SPV angle, UPDRS, MMSE, MocaJ, and levodopa
equivalent dose (LED). Reflective markers were attached at the 7th
cervical and 5th lumbar vertebra for postural evaluations. The SPV
angle was measured as the angle between the vertical axis and the
lateral flexion axis at the point perceived by each patient as the
vertical position. The SPV evaluation was measured on both the
right and left three times, and the average of the 6 measurements
was used as the SPV angle. The correlation between LTF angles
and the evaluation items was analyzed statistically, and the group
with Pisa syndrome (PS) (PS group; LTF=15 degrees) was
compared with that without (non-PS group; LTF<15 degrees).
Results: The patients’ LTF angle was 5.3+6.1 degrees, and the
SPV was 4.8+3.4 degrees. The SPV correlated significantly with
LTF angle (r=0.51, p=0.001), forward trunk flexion angle (r=0.47,
p=0.003), and disease duration (r=0.51, p=0,001). Of the 5 PS
group patients (LTF 20.6+3.2 degrees), 4 were aware of LTF. The

SPV was tilted to the LTF side in all 6 measurements. SPV
(p<0.001), forward trunk flexion angle (p<0.001), disease duration
(p=0.003), and LED (p=0.04) were all significantly different between
the PS group and non-PS group.

Conclusion: SPV was associated with LTF in PD patients, and it
was biased to the LTF side in the PS group. Although PS group
patients were aware of LTF, their SPV was tilted, and the tilt of the
SPV affected LTF of the PD patients.
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Background: Progressive supra-nuclear palsy (PSP) is a
debilitating and rapidly progressing form of atypical Parkinson’s
disease. PSP is associated with movement disorders, disabilities
and reduced social participation. Although emerging evidence
supports exercise there is a need to define optimal content, dosage
and scheduling.

Aim: Our aims were to (i) critically evaluate the literature on
exercise, movement rehabilitation, physiotherapy and physical
activity for PSP and (ii) make PSP-specific recommendations for
exercise program and trial design.

Methods: The review protocol was registered on PROSPERO
(CRD42018103845). Review methods were informed by Cochrane
guidelines and reporting complied with the PRISMA Statement.
English language peer-reviewed exercise and physical activity
studies of any design, and in any setting, were included.
Interventions were excluded if they included non-invasive brain
stimulation, electrotherapy or other neurological conditions. Nine
electronic databases were searched until July 31, 2018. The PEDro
scale or Joanna Briggs Institute instruments were used for method
quality assessment. Data were extracted under headings such as
study, sample and intervention characteristics. Intervention
elements were extracted using the Consensus on Exercise
Reporting Template. We sought missing data and calculated
effectiveness where possible.

Results: From a total yield of 7415 titles 10 studies were included.
Method quality appraisal indicated overall moderate to high a risk of
bias. Study designs included randomised/quasi-randomised
controlled trials, quasi-experimental studies, cohort and case
studies. Sample sizes ranged from one to 24 participants.
Interventions consisted predominantly of treadmill training, robot-
assisted walking or balance training, and ranged from three to five
sessions per week for four to eight weeks. Outcome measures were
predominantly gait and balance. Function, disability and quality of
life were inconsistently reported and adverse events were not
reported. Intervention effects were typically small to moderate and
statistically non-significant.

Conclusion: Exercises tailored to the specific needs of people
living with PSP are needed and effects of condition-specific
exercises requires evaluation with well-designed clinical trials.
Complex equipment and facilities are not always accessible.
Moreover there is a need for the development of a core set of
outcome measures to evaluate effects of exercise for PPSP on
function, disability, quality of life and wellbeing.
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Introduction: Parkinson’s disease (PD) is a progressive
degeneration of the substantia nigra of the midbrain which leads to
reduced motor function. A typical PD movement disorder is slow
movement, and it takes long time for daily living behavior. In recent
years, motor image intervention has been successfully implemented
as a rehabilitation against slowness of movement. Many previous
studies tried to improve long-term behavioral slowness, but few
reports focused on immediate effect. The purpose of this study was
to verify the immediate effect of intervention using motor images for
patients with PD.

Method: Subject is a patient (Pt) with severe PD, 5 years post-
diagnosis (male; sixties; Hoehn & Yahr stages V). Pt required some
assistance in almost all daily life activities. Progression of PD was
such that when Pt was “OFF-state”, Pt could not stand up alone.
Intervention therapy was done using motor image visualization to
improve Pt's slow movement, whereby Pt would imagine himself
performing the movement before actually doing it. The study
intervened in three kinds of actions: “getting out of the bed”, “stand
up”, and “peg board task with upper limbs”. Comparisons were done
on the time required to actually perform, before and after, using the
motor image intervention.

Result: Pt's movement improved after performing the motor image.
Pt was able to do “getting out of the bed”, “standing up” in one-third
of the time and finished “peg board task with upper limbs” in one-
half of the time. However, after Pt repeated the same action, all
performance time extended.

Conclusion: Because supplementary motor area is suppressed,
PD patients have difficulty in motor planning. In this study, it was
thought that as a compensatory approach to the motor plan, by
performing a smooth motor image before the actual exercise, the
actual operation time was shortened. Although it is a case study, the
positive results seem to indicate that there is an immediate effect on
intervention using motor image for PD.
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Introduction: Eating dysphagia of Parkinson’s disease (PD) is seen
in 50-90%. However, eating dysphagia is often poorly aware of, and
diagnosis of dysphagia is often made after pneumonia develops.
Early detection is necessary for prevention of pneumonia, but the
social environment is not well prepared in many cases.

Purpose: We aimed to grasp support system for dysphagia by
conducting questionnaire survey on PD patients.

Methods: For 24 PD patients (11 men, age 65.0+9.5 years old,
contraction of a disease period 6.3t4.4 year, Hoehn & Yahr
classification median 3) who participated in “PD cafe”, we performed
questionary survey, “Japanese version of the 10-item Eating Scale
Tool (EAT-10)", “Japanese translation of the Dysphagia Handicap
Index (DHI-J)". The contents of the questionnaire were taken as
“history of hospital visit, outpatient frequency, weight loss of 3 kg or

more (recent 1 year), past pneumonia, histories of suffocation,
hyper-salivation, swallowing video fluorography (VF) or swallowing
video endoscopy (VE). Eat-10 was regarded as suspected of
dysphagia with three or more points. DHI-J measured total score.
The questionnaire items, EAT-10, and the correlation of DHI-J total
score were measured using a coefficient of correlation of Spearman.
Results: It was 19 people (79.1%) that a questionnaire answer was
obtained. We provided all the members going to hospital treatment,
and the going to hospital frequency was 1.0+0.9 times a month. As
for the pneumonia past, as for the one (5.2%), the suffocation past,
as for two people (10.5%), the weight loss, four people (25.0%), the
hyper-salivation were nine people (47.4%). Six people (37%) had
dysphagia suspicion, and the enforcement history of V.F. of those
and VE was alone (16.6%). The DHI-J total score was 7.1+6.9
points. “EAT-10" accepted a significant correlation in “hyper-
salivation presence” (p=0.59, p<0.01), “The DHI-J total score”
(p=0.77, p<0.01), “suffocation history” (p=0.54, p<0.05). Also, “The
DHI-J total score” accepted a significant correlation in “hyper-
salivation” (p=0.46, p<0.05).

Discussion: Even in PD patients suspected of swallowing disorder,
the rate of VF and VE was low, there was a possibility that
dysphagia was overlooked.

P22.34

Fall-related activity avoidance: A 3-year follow-up in people
with Parkinson’s disease
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Objective: This study aimed to investigate how activity avoidance
due to a perceived risk of falling evolved over a 3-year period in
people with Parkinson’s disease (PD). A specific focus constituted
those with a history of falls at baseline.

Methods: Participants with PD were recruited from three hospitals
in Sweden; 151 participants (36.4% women) had data at baseline as
well as at the 3-year follow-up. At baseline, their mean (SD) age and
PD duration were 68.0 (+8.8) and 9.3 years (+6.3), respectively. The
following assessments were included in relation to fall-related
activity avoidance: A) a dichotomous (No/Yes) question: “Do you
avoid activities due to a risk of falling?”, B) the modified Survey of
Activities and Fear of Falling in the Elderly (mSAFFE), which
includes 17 activities (possible total score ranges from 17-51 points,
higher scores=worse). Each activity (i.e., item) has three response
categories: would never avoid/sometimes avoid/always avoid.
Comparisons were done between baseline and 3-year follow-up
data. McNemar'’s exact test was used for the dichotomous question
whereas the Wilcoxon matched pairs signed rank test was used for
MSAFFE scores.

Results: In the total sample (n=151), the proportion of participants
that reported fall-related activity avoidance increased (p<0.001)
from 34% to 50% three years later. Among those with a history of
falls at baseline (n=64), 48% reported fall-related activity avoidance
versus 64% three years later. In the total sample, the median (q1-
q3) mSAFFE score increased (p<0.001) from 21 (18-28) to 25 (18—
33). At both time points (baseline, 3-year follow-up), the two most
commonly avoided activities were: “Go out when it is slippery” and
“Walk half a mile”. This was followed by “Reaching for something
above your head” at baseline, whereas it was “Go to a place with
crowds” three years later.

Conclusions: This study suggests that activity avoidance due to
the perceived risk of falling increases in people with PD after three
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years; fall-related activity avoidance became more common and
increased in severity. Further studies are needed to identify
predictive factors.

P22.35

Clinical characteristics for long-term therapeutic effects of
LSVT LOUD® in Japanese patients with Parkinson’s disease
Tomoo Ogino*', Satoshi Tomita?, Masayuki Tahara®, Tomoko
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Background and Purpose: LSVT LOUD® is a 4-week vocal
loudness training program for patients with Parkinson disease (PD).
Although clinically efficacious short- and long-term treatment effects
have been proved, clinical factors which concern them have not
been fully examined. In this study, we examined the relationship
between baseline demographic and clinical characteristics and
therapeutic effects of LSVT LOUD®.

Methods: We enrolled consecutive PD patients who underwent
LSVT LOUD® in our hospital from July 2011 to October 2016 and
observed more than 12months after treatment. Associations of
baseline clinical characteristics and a short- and a long-term (3, 6
and 12 months later) treatment effects were retrospectively
analyzed. Main outcome measure was set as the sound pressure
levels (SPLs) of sustained “Ah”. We defined the patients showed
=10 dB increase in SPLs at 12 months after the treatment as
responders and others were non-responders. Baseline clinical
characteristics of age, gender, duration of disease, disease severity,
motor-symptom scale, cognitive function, and frontal lobe function
were collected and compared between the groups.

Result: Thirteen patients (mean age of 66.0+7.1 years) were
recruited for this study. The responder group at 12 months eight
patients (61.5%) showed higher mini-mental state examination
scores than the non- responder group (Mann Whitney test
p=0.0051).

Conclusion: Lower baseline cognitive function affects a long-term
therapeutic effect of LSVT LOUD® in patients with PD.

P22.36

Effect of virtual reality gaming and conventional rehabilitation
on physical function and quality of life in patients with
Parkinson’s disease
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Background: Parkinson’s disease (PD) poses significant health
burden worldwide owing to increasing ageing population and
chronic illnesses. Mobility and balance limitations are some of the
most significant consequences of PD leading to functional
impairments and reduced quality of life (QoL). Virtual reality gaming
(VRG), an emerging rehabilitation means, seems to encourage

people to exercise. There is however dearth of studies investigating
the effects of VRG on gait, balance and QoL in patients with PD
Purpose: To assess and compare the effect of VRG and
conventional activity based gait and balance training (CAGBT) on
gait, balance and QoL in patients with PD

Methods: 43 patients (33 males, 10 females) with idiopathic PD,
H&Y (2.60+0.44) purposively recruited from the Physiotherapy
department of Obafemi Awolowo University Teaching Hospitals lle-
ife, Nigeria, volunteered to participate in this pretest, posttest, quasi-
experimental study and were assigned to both groups. Baseline
parameters of balance, gait and quality of life were assessed using
Berg balance scale, BTS G-walk gait device and PDQ-39
respectively. Participants in both groups had 5-10 minutes warm-up
and warm-down periods. VRG consisted of 3 kinect games: river
rush, bubble game and tight rope tension for 10minutes each
(30minutes) while participants in the CAGBT had treadmill training
at moderate intensity for 25 minutes and balance board training for
5 to 10minutes. Both groups had two sessions per week for 8
weeks. Gait, balance and QoL were re-assessed after 4 weeks and
8 weeks of intervention.

Results: The mean age, height, weight and BMI of the participants
were 68.18+8.81 years, 1.67+0.09 m, 64.13x12.50kg and
22.85 kg/m2 respectively. Participants in VRG had significant
improvements in balance (F=689.30, p=0.001), stride length
(F=721.20, p=0.001) and QoL (F=107.01, p=0.001), as well as the
CAGBT: balance (F=1030, p=0.001), stride length (F=546.70,
p=0.001) and QoL (F=35.76, p=0.001). Comparison between the
two groups showed that participants in the CAGBT had significantly
higher stride length (t=-2.075, p=0.045) and gait velocity (t=-2.52,
p=0.016) at the end of 8 weeks.

Conclusion(s): VRG and CAGBT were comparably effective in
improving gait, balance and QoL of patients with PD. Conventional
intervention led to a more considerable increase in stride length and
gait velocity.

P22.37

The effectiveness of facial exercises on the facial expression
and the mood in persons with Parkinson’s disease

Rumiko Okamoto*', Kazutaka Adachi?, Katsuyoshi Mizukami’
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Aim: Recent advances in neuroscience have suggested that
physical exercises can improve motor symptoms and mood in
persons with Parkinson’s disease (PD). Persons with PD also often
have a deficit of facial expression and depression. We
demonstrated facial exercise improve facial expression and mood in
healthy elder people, In this study, we assessed the effects of facial
exercises on the facial expression and the mood in persons with
PD.

Methods: Community-dwelling persons with PD (N=13, age
range=33-78 years) were randomly divided into a facial exercises
group and a wait-listed control group. A facial exercises program of
60 min was given once a week for 12 weeks. This program
consisted of rhythmic facial movement, muscle stretching, facial
yoga, and Tanden breathing. The mental health, facial expression
and mood were measured.

Results: Thirteen participants completed the protocol. In the
intervention group, the facial expression, and mood improved post-
intervention, while the control group did not show any changes.
Conclusions: These results suggest that facial exercises are
effective in improving the facial expression, and mood of persons
with PD, and that the facial exercises may be useful as a
therapeutic modality in this population.
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Voice quality and prosody changes of persons with
Parkinson’s disease undergoing “SPEAK-OUT!®” therapy
during conversational and reading speech

Eunsun Park*", Frank Boutsen?, Justin Dvorak?

" William Paterson University, Wayne, New Jersey, USA

2 University of Oklahoma Health Sciences Center, Oklahoma City,
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This study explored the efficacy of SPEAK OUT!® therapy by
measuring voice quality and prosodic changes in persons with
Parkinson'’s disease using the Acoustic Voice Quality Index (AVQI,
Barsties and Maryn, 2016) and the Acoustic Multi-Dimensional
Prosody Index (AMPI; Dvorak, Boutsen, & Ding, under review)
during conversational and reading speech. Approximately 89% of
people with PD exhibit hypokinetic dysarthria, characterized by poor
voice quality (e.g., breathy, hoarse, voice tremor), reduced prosodic
features (e.g., reduced loudness, mono-pitch, intermittent rapid
rushed of speech), and imprecise articulation. SPEAK OUT!® is a
voice-therapy program to improve functional communicative ability,
stressing “speaking with intent” to increase amplitude and speech
intelligibility. The acoustic voice Quality Index (AVQI) is an objective
measure to quantify voice quality such as dysphonia severity with
good validity across different languages (e.g., English, Dutch,
German, and French). The AMPI is an acoustic metric of prosodic
variation and flexibility across multiple dimensions (duration,
intensity, and pitch), and is significantly predictive of dysarthria in
English speakers.

Sixteen participants with PD (mean age 71.6+6.7 yrs, a mean
duration of PD 7.948.0 yrs) took part in this study. Data included
audio recordings, and demographic data such as age, gender,
handedness, diagnosis, and the onset of PD. Participants were
asked to (a) perform a diadochokinetic task for a duration of 10
seconds, (b) read the My Grandfather passage, (c) produce a
sustained vowel sound (/a/), and (d) produce conversational
speech. All data were recorded during pre-test before SEPAK
OUT!® training and during post-test after the training. All recordings
were made using a Zoom H1 Handy digital Recorder with a
TUBEPre preamp and headset placed 8cm away from the
participant's mouth. Settings were maintained for both recording
sessions. Our previous research findings (Boutsen, Park, Dvorak, &
Cid, 2018) show that persons with PD undergoing SPEAK OUT!®
demonstrate improved prosodic features and voice quality in both
passage reading and conversational speech, as measured
perceptually by experienced clinicians. This research compares
conversational and reading speech performance using a
quantitative voice quality and prosody index methods to see if
efficacy can be demonstrated objectively in these speech
performance domains following SPEAK OUT!®.
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The severity of motor symptoms is the best predictor for level
of functionality according to FIM in people with Parkinson’s
disease
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Background: The Functional Independence Measure (FIM) is a tool
used to assess a patient’s level of disability as well as change in
patient status in response to rehabilitation or medical intervention.
Although the FIM has been used for several neurological disorders,
there is reduced number of study investigating its application in
Parkinson’s disease.

Objective: to identify among several motor, cognitive and mental
measures, which of them has the higher power to predict the Level
of functionality according to FIM in people with PD.

Methods: Participated this study 32 people with idiopathic PD with
mean age of 69 years in |-V stages of disease evolution according
to Hoehn and Yahr (H&Y) classification (6.10+4.5 years of disease
evolution). The evaluations were fulfilled in two individual sessions,
during the ON period of medication, using Unified Parkinson’s
disease Rating Scale (UPDRS) to assess general aspects of
disease, the Mini-Balance Evaluation Systems Test (MiniBest), Falls
Self-Efficacy Scale (FES) to assess balance and the fear of falling,
respectively, Montreal Cognitive Assessment (MoCA) to assess
cognition, Geriatric Depression Scale (GDS) to assess depression,
Timed Up and Go test (TUG) to assess the functional mobility, Six-
minute Walk Test (BMWT) and Five times sit-to-stand test (5XT) to
assess physical capacity, the Nine Hole Peg Test (9HPT) to assess
manual function and FIM to assess the level of functionality in tasks
including bowel and bladder control, transfers, locomotion,
communication, social cognition and six self-care activities.

Results: The statistical analysis showed a significant correlation
between scores obtained in FIM and H&Y, UPDRS, 9HPT, FES,
MiniBest, TUG, PDQ-39, 6MWT (p<.05). However, the multiple
regression model showed that only UPDRS-section Ill and 6MWT
were able to predict the FIM scores (R=.88; R?=.78 Adjusted
R?=.76; F (2.33)=58.56; p<.000001). The analysis of predict and
observed values confirmed the power of model.

Conclusion: The severity of motor symptoms associated to
performance for walking long distance are the best predictor for the
decrease in functionality in people with PD, in terms of Grading
categories range from total independence to total assistance.

P22.40

Depression instead of the motor or cognitive alterations is the
crucial factor in determining the performance perception and
performance satisfaction in people with Parkinson’s disease
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Background: The Canadian Occupational Performance Measure
(COPM), a scale developed for use by occupational therapists (OT),
is a recommended tool to enable personalized health care in people
living with Parkinson’s disease (PPD). COPM has as the primary
purpose to identify issues of personal importance to PPD and to
detect changes in a patients’ self-perception of occupational
performance over time. Although the vital role of OT for care of PPD
has been progressively recognized, there is a reduced number of
evidence about the impact of the motor, cognitive and mood
alterations on performance perception and performance satisfaction.
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Aim: To investigate the impact of the motor, cognitive and mood
alterations on performance perception and performance satisfaction
in PPD.

Methods: Participated in this study 22 people with idiopathic PD,
with 68.2+8 years of age, in stage |-V of disease evolution
according to Hoehn and Yahr (H&Y) classification. The participants
were evaluated in two individual sessions in ON period of
dopaminergic medication, using the COPM performance to measure
is the performance (COPM-P) and satisfaction (COPM-S) on
occupational performance; Unified Parkinson’s disease Rating
Scale (UPDRS)-section Il to assess the severity of motor
symptoms; Montreal Cognitive Assessment (MoCA) to assess
cognition; and the Geriatric Depression Scale (GDS) to assess
depression. The statistical analysis investigated the correlation
between COPM-P and COMP-S with age, gender, schooling,
disease progression, UPDRS, MoCA and GDS.

Results: The statistical analysis showed a significant correlation
only between COMP-S and GDS (r=-.60, p=.01), confirmed by the
multiple regression model showed that only GDS is able to predict
the COPM satisfaction scores (R=.37; R®=.34; Adjusted R?=.29;
p<.05).

Conclusion: According to COPM, despite the disease evolution,
the severity of motor symptoms and cognitive decline, the only
factor correlated with performance satisfaction occupational
performance in all areas of life, including self-care, leisure and
productivity is the level of depression.

Clinical implication: The integrative care including psychological
support is crucial to improving the performance satisfaction in
occupational tasks in PPD.

P22.41

Construct validity of more affected hand performance on the 9-
Hole Peg Test in people with Parkinson’s disease
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Objectives: Rehabilitation for people with Parkinson’s disease (PD)
may include evaluation and treatment of dexterity impairments that
impact on performance of everyday manual tasks. The 9-Hole Peg
Test (9HPT) is recommended for dexterity evaluation in PD;
however, evidence to support its validity is limited to an investigation
in a small sample (n=30) of people with mild to moderate PD. The
current aim was to explore the convergent and known groups
validity of 9HPT scores for the more affected hand (MAH) in a large
sample of people with mild to severe PD.

Methods: This was a secondary analysis of baseline data from the
ParkinsonNet trial. Participants were independent community
dwellers with no major comorbidities, assessed when ‘on’. Outcome
measures included a single trial of the 9-Hole Peg Test (9HPT), the
Patient Specific Index Parkinson’s disease (PSI-PD), where
individuals prioritise activity limitations from key domains including
the upper limb (UL), and the Self-assessment Parkinson’s disease

Disability Scale (SPDDS). To investigate construct validity, we
compared 9HPT performance of participants prioritising UL
problems with that of participants prioritising other activity limitations
(known groups validity). We also explored the relationship between
9HPT MAH performance and self-reported hand function scored
with the 13 fine coordination items contained in the SPDDS
(SPDDS-FC) (convergent validity).

Results: The 572 participants (332 men, 240 women) had mild to
severe PD (HY I-IV), a mean age of 68.31+7.7 years and disease
duration of 5.1+4.5 years. Participants prioritising UL problems
(n=260) were significantly slower at completing the 9HPT than
participants prioritising other limitations (-5.80 seconds; 95% Cls
-3.46, -8.01; p<0.01). There was a moderate correlation
(Spearman’s rho = 0.39; p<0.001) between 9HPT MAH dexterity
and self-reported hand function (SPDDS-FC).

Conclusions: Our results provide support for the known groups and
convergent validity of 9HPT MAH scores in the evaluation of
dexterity in people with mild to severe PD during their medication
‘on’ phase. Associations between MAH dexterity performance and
self-reported function were moderate, therefore, incorporating S9HPT
performance with self-reported function in the assessment of
manual dexterity limitations in PD is recommended.
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Objectives: In 2016, the Parkinson’s Foundation partnered with
clinical and research experts to implement a training program for
physical therapy (PT) faculty members who want to develop skills in
teaching entry-level PT students about Parkinson’s disease (PD).
This report describes the PT Faculty Program and its outcomes in
2018.

Methods: The PT Faculty Program provides faculty with PD-specific
didactic and observational training at expert clinical and research
centers. The PT Faculty Program grew from one to two expert care
centers in 2017. Training focuses on (1) knowledge of PD medical
management, (2) PT treatment strategies for PD, and (3) curriculum
development. Twelve PT faculty participants from the two 2018
Faculty Training Programs completed surveys investigating changes
in knowledge immediately following the course, and follow up
changes in confidence and teaching behaviors were assessed 4
months after training (n=10).

Results: Physical Therapy Faculty Program participants reported
improved confidence in their ability to teach PT students about PD
(63% to 89%; p=0.0004) and improved confidence in treating people
with PD (74% to 94%; p=0.0001). After training, six participants
(50%) reported increased lecture time in their curriculum devoted to
PD content, four of whom also increased laboratory time. Faculty
had good knowledge on basic topics before the training program
(neural circuits, fall risk factors, quality care indicators). Following
the PT Faculty Program, participants had improved knowledge in
specialized areas (DBS targets and pelvic floor health). Participant
feedback included a desire for increased pedagogical content and
assist with curriculum development resources.

Discussion: The Parkinson’s Foundation PT Faculty Program
improves PT faculty teaching confidence, treatment confidence, and
specialized knowledge. Past evaluations indicate that PT faculty
trainees teach an average of 60 new PT students each year;
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therefore, training 12 new faculty members improves the content
delivered to approximately 720 PT students each year. Planned
improvements in the Faculty Program include increased curriculum
development content and specialized knowledge consistency across
training centers. An online educational platform is being developed
by the Parkinson’s Foundation to share curriculum development
resources with faculty trainees.
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Physical therapy practice patterns, barriers, and facilitators at
Parkinson’s disease expert centers in the United States: A
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Background: Physical therapy (PT) is an evidence-based
intervention that is often underutilized by people with Parkinson’s
disease (PD), particularly early in the disease. This mixed methods
study blends quantitative and qualitative data to describe current
practice, identify barriers to evidence-based practice, and to elicit
implementation strategies for improved care.

Materials/Methods: Online surveys were sent to 251 physical
therapists (PTs) and 268 doctors (MDs) at 32 academic medical
centers with PD expertise in the United States. Surveys addressed
PT referral practices, exercise prescription, and use of evidence-
based PT measures and interventions. Based on survey results,
explanatory focus groups and interviews were conducted with MD,
PT, and consumer stakeholders at 6 centers selected for regional
variability (urban/rural), proactive PT practice, and use of routine
long-term PT monitoring. Discussion topics included PT referral
processes, barriers, and improvement strategies.

Results: Survey response rates were 43% for PTs (n=108) and
29% for MDs (n=78). Over 80% of MD respondents reported
referring more than 60% of their patients in Hoehn and Yahr (HY) 3—
4 PD to PT, while less than 25% reported frequent referrals in HY 1,
2, and 5. 70% of MD and PT respondents would recommend that an
infrequent exerciser with HY 1 PD should attend PT at least every
6—12 months in the absence of personal or environmental barriers.
Intervals decreased to 1-2 months in HY 4, but only 40% of PTs
reported using routine follow-ups. Two delivery patterns emerged
from the explanatory interviews: (1) centralized expert model of PT
and (2) dispersed knowledge model linking centers of excellence
with community PTs. Centers with high PT utilization used both
models. People living in rural and suburban areas, particularly those
with additional transportation barriers preferred the dispersed
knowledge model. Modifiable barriers for both models include:
communication and scheduling logistics, patient and clinician
knowledge of insurance, routine follow-ups to assess function and
provide motivation to exercise, and disseminating research on PT
and exercise to patients and clinicians.

Discussion: Identifying two distinct models of care could improve
our ability to target future implementation strategies for quality
improvement. Future quality improvement efforts should target
physical therapists, physicians, and consumers of PT.
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Parkinson’s disease: LSVT LOUD Germany, France and Japan
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Abstract: This project was designed to evaluate the implementation
of an efficacious voice treatment, Lee Silverman Voice Treatment
(LSVT LOUD), into scope of clinical speech practice in Germany,
France and Japan. 404 clinicians trained in LSVT LOUD were
surveyed on a range of variables including training effectiveness
and treatment outcomes.

Rationale: Evidence-based rehabilitation without successful
implementation has limited impact on patient care (Center for
Research in Implementation Science and Prevention (CRISP),
2015).This presentation will describe the implementation of LSVT
LOUD, an efficacious voice treatment for Parkinson Disease (PD),
with three published Randomized Control Trials (RCTs)
documenting the short and long-term efficacy in the USA (Ramig et
al., 2001a,b; Ramig et al., 2018), into the clinical speech practice in
Germany, France and Japan.

Method: The translation pathway recommended by CRISP was
followed, with emphasis on treatment fidelity. Thus a key element in
the implementation process was standardized training of speech
clinicians. A fundamental goal was maintaining the fidelity of the
training while respecting the culture of the country.

Thirty-five LSVT LOUD Training and Certification Courses were held
throughout Germany, France and Japan since 2000 resulting in
more than 3,000 LSVT LOUD Certified clinicians. All training
materials were translated into German, French and Japanese by
native speakers and all training courses were delivered live with
either simultaneous or subsequent translation.

To assess implementation and treatment fidelity of LSVT LOUD, an
online survey (translated into German, French and Japanese) was
administered (Survey Monkey) to these LSVT LOUD Certified
clinicians.

Results: Preliminary results revealed 72-90% of clinicians
surveyed felt they had received effective training in LSVT LOUD and
62-72% felt they were achieving better outcomes with LSVT LOUD
than previous approaches. These findings were consistent with a
pilot surveys of groups of German and French clinicians (Brauer et
al., 2016; 2018).

Conclusion: LSVT LOUD is being implemented successfully into
scope of clinical speech practice in Germany, France and Japan.
This successful implementation of science into clinical practice
model provides a road map for other countries where LSVT LOUD
clinicians are trained (over 20,500 LSVT LOUD clinicians in 75
countries).
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Classifying Parkinson’s disease by movement subtypes:
Findings from a multimodal exercise program

Monica Rivera*®
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Individuals with Parkinson’s disease (PD) experience numerous
functional deficits, most notably in postural control (PC). The
Sensory Organization Test (SOT) offers a quantitative measure of
postural control assessing the somatosensory, vestibular and visual
systems. Currently, there is a move to clarify the subtyping of PD by
categorizing individuals by movement subtypes of tremor,
gait/posture (GP), and symmetrical disease. (Lawton et al., 2018)
Therefore, this retrospective analysis will compare SOT scores
between the Hoehn and Yahr (HY) scale and the movement
subtypes in individuals undergoing a 5 week exercise program.
Methods: Participant recruitment was from the local Parkinson’s
Support Group. Protocol for testing followed the protocol for the
SOT using a Computerized Dynamic Postural device. Participants:
n=12, mean age=66.6+8.2, 6 males, 6 females, HY1=2; HY2=7;
HY3=3 with the following movement subtypes, T=2, GP=7, and S=3.
Individuals participated in a five week program of agility, dual
tasking emphasizing gait and PC. Intervention provided the program
2 times per week with an additional one hour Yoga session.
Statistical analysis was performed by SPSS 25, analyzing SOT
conditions and sensory scores using pair t-tests. Between group
analysis of HY and movement subtypes were performed using two
way ANOVA. P value set at <.05.

Results: There were positive pre and post-test changes in SOT 4—
6, composite, vestibular and vision sensory scores, although there
was no statistical difference within this analysis. In analysis of the
movement subset, the tremor group appeared to have greater
change throughout SOT scores while the symmetrical group
showed limited pre post changes. Between groups effects using two
way ANOVA found statistical differences in composite scores for
both HY and movement subsets with significant differences in vision
and SOT6 between the HY groups

Discussion: A shift has begun in subtyping PD based upon clinical
motor presentation. (Marras & Lang, 2013). From this analysis,
activity intervention shows sensory score increases in the tremor
group with less robust changes in individuals with symmetrical
findings. Further studies need to be performed to ascertain these
findings in order to direct therapeutic programs.

P22.46

Elderly with Parkinson’s disease evaluated in the neurological
center: CENPAR, Chile

Paola Alicia Riveros Cortés* Paulina Salinas, Cristian Mateo
CENPAR, Santiago, Chile

Objective: To analyze specific characteristics of the elderly Chilean
with Parkinson’s disease (PPD) to know the correlations and trends
of their disease in terms of physical, cognitive and functional
alterations, their age and years of diagnosis to meet their needs
early avoiding the dependence and prostration.

Method: Random retrospective descriptive study. 110 older PPD
adults aged between 61 and over are evaluated, they went to
CENPAR rehabilitation between 2017-2018. Those who fail to
complete the tests are excluded. Standard deviation (STD) is
measured for static equilibrium with open and closed eyes, Moca
cognitive test, and Barthel independence test. The average,
minimum and maximum ranges, correlation and trend are
calculated.

Result: PPD 44% are women and 56% men. The average age is 73
years. Average diagnosis age is 6 years, 65% <6 years; 15% 6 to

10 years; 20% 11 years. Static balance open eyes (OA) STD
average 4.23 mm/sec, 60% 10 mm/sec Eyes closed (OC) STD
average 8.45 mm/sec, 20% 10 mm/sec. MOCA cognitive test
average of 22 points, 12% without cognitive impairment (26 and 29
points); and 88% cognitive impairment (5 and 25 points); Nobody 30
points. Barthel independence test the average is 90 points, 7%
moderate dependence; 71% mild dependence; 22% independence.
Conclusion: The sample has variables related to age, PD and
rehabilitation, 65% are PPD between 0 and 5 years of diagnosis;
88% have dependency on daily activities; 88% cognitive
impairment; 80% visual dependence on static equilibrium.
Correlation between age and Barthel is low reverse (-0.26), the
others (years PD, Moca, equilibrium) are very low inverse. Between
years EP and Barthel (-0.28) is low reverse; OA (0.32) and OC
(0.25) direct low; Reverse mocha very low. Between Moca and
Barthel (0.28) direct low. Trend to horizontality, except in the
correlation between OA and very high direct OC (0.85).

ELDERLY PPD

P22.47

Health in Chile and Parkinson’s disease, case study: CENPAR,
Chile

Paola Alicia Riveros Cortés* Cristian Mateo, Paulina Salinas, Diana
Garrido, Hector Valenzuela, Marisol Said, Claudia Gonzalez
CENPAR, Santiago, Metropolitana, Chile

Objective: To determine the level of impact and biopsychosocial
benefits obtained by people with Parkinson’s disease(PPD) with low
level of wealth by receiving free interdisciplinary rehabilitation for 3
months in a first study.

Method: 12 sessions (3 months) of free interdisciplinary
rehabilitation with kinesiologist, occupational therapist, voice
therapist of 60 minutes once a week at 6 PPD with low level of
wealth. Initial evaluation of dimensions was presence of
camptocormia, off-course, biomechanical change in gait, alteration
of static equilibrium, risk of falling, alteration of swallowing,
weakness of prehension of hands, psycho-affective alteration (signs
of depression), social disturbance(isolation), dependence on third
parties when carrying out activities of daily life. At the end they are
re-evaluated, compared, the impact and possible benefits are
measured.

Result: Initially the dimensions presented a high incidence of PPD
due to alterations in mobility, functionality and independence,
affecting their emotional and social state, generating isolation. At the
end of the period it is reevaluated, finding a noticeable improvement
in its neuromotor conditions (balance, gait, posture) leaving almost
no risk of falling and decreasing swallowing disorders. Recovers
some variables of independence in daily life, signs of depression
disappear, and dare to interact with their environment, being a great
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impact to increase the quality of life of PPD, managing to
experience lost roles, decreasing expenses associated with injuries
and hip fractures, absenteeism, avoiding the collapse of waiting lists
presented by the country’s health service.

Conclusion: Granting interdisciplinary care in PPD with less wealth
generates positive impact on their lives and quality of life, benefiting
their biopsychosocial context, being a benefit because it improves
their neuromotor condition, decreases depression and social
isolation, returns to work, decreases the risk of falls and possible
injuries; it is a benefit for your family because it decreases the
dependency avoiding the caregiver syndrome and the associated
debts; and it is a benefit for the country because it reduces
expenses for surgeries, hospitalizations and disability. It is a
challenge for the authors of this study to carry out a larger study that
achieves changes in national Parkinson’s programs for the benefit
of people.
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The effect of nordic walking in Parkinson’s disease -
Successive three-dimensional gait analysis of a patient for
three years

Tsuyoshi Kimura, Kentaro Sasaki*

Kinjo University, Hakusan city, Ishikawa prefecture, Japan

Background and Purpose: Nordic walking (NW) is reported to
ameliorate the motor (gait speed, postural stability, and exercise
capacity) and non-motor symptoms (pain, apathy, attention, and
concentration) in patients with Parkinson’s disease (PD). We
focused on the gait pattern and analyzed the gait parameters in
usual walking (UW) and NW in one case for three years.

Subjects and Method: The subject was a 72-year-old man, with a
10-year history of PD and whose condition was at Hoehn-Yahr
stage 3 (bradykinesia (-); rigidity (+: right < left, upper extremity =
lower extremity, resting tremor (-); postural instability (-); trunk
bending mildly to the left side). We performed a three dimensional
gait analysis of his UW and NW, once in six months for three years.

Results: The NW resulted in increased gait speed and stride length,
when compared to those observed for UW. The hip joint of the
stance leg was extended widely (due to decreased pelvic nutation)
in the terminal stance phase because postural balance was
stabilized by the use of the two sticks in NW. This contributed to gait
improvement. We compared the UW before and after NW to confirm
the immediate effects of NW. We found that the extended hip joint at
the terminal stance phase induced by NW, was carried over in UW
after NW.

Conclusion: We concluded that NW is not only a support tool, but
also an effective exercise therapy by itself.

P22.49

Effect of nordic pole walking with Visual Analog Scale for time
course in Parkinson’s disease

Takeshi Sato*', Yuumi Kitanaka', Mizuki Nakajima? Yaho Hara'

' Jissen Women'’s University, Tokyo, Japan

2 Graduate School of Arts and Sciences, The University of Tokyo,
Tokyo, Japan

Objective: Physical activity has positive effects in general and also
in patients with Parkinson’s disease (PD). The impact of Nordic
walking (NW) in PD has been investigated in several studies but
results are inconsistent. This purpose of this study was to aim at
evaluating predictive factors by visual analog scale daily complaint
for effect of NW on PD.

Methods: One participants (age:60 years, high:172cm, body
weight: 80 Kg) with PD (diagnosis: 12 years; Hoehn and Yahr
stages 3) recruited from near relative. It was applied to custom-build
light weight Nordic pole with exterior kurtosis for this experiment.
Measurement item were steps and chief complaints of daily activity
as visual analog scale for time course during over 20 weeks on NW
trainings. In addition, we performed quantitative calculating 10 m
walking test in each month.

Results: This study focused on the determination of predictive
factors associated with an improvement of the QOL as motor part in
PD patients who performed a daily working trip on NW training
program. There was disappeared parkinsonian tremor during NW.
xcvOur finding was expected to increase the length of stride during
NW, to keep the postural stability and to improve the enhanced
mood in QOL. However, it was observed muscle soreness around
upper part of the thigh and hip joint muscles beginning of 4 weeks.
Thus, it was not demonstrated to improve immediately the chief
complaints in VAS by Nordic walking.
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The consideration of personality in patients with Parkinson’s
disease and freezing of gait

Makoto Sawada*', Kenji Wada-Isoe?, Satoko Nakashita®, Tetsuya
Maeda*, Ritsuko Hanajima? Kenji Nakashima®

' Department of Rehabilitation, National Hospital Organization
Tottori Medical Center, Tottori, Tottori, Japan

2 Division of Neurology, Department of Brain and Neurosciences,
Faculty of Medicine, Tottori University, Yonago, Tottori, Japan

3 Division of Neurology, Matsue City Hospital, Matsue, Shimane,
Japan

4 Division of Neurology and Gerontology, Department of Internal
Medicine, School of Medicine, lwate Medical University, Morioka,
Iwate, Japan

5 National Hospital Organization Matsue Medical Center, Matsue,
Shimane, Japan

Background/Objective: Freezing of gait (FOG) in patients with
Parkinson’s disease (PD) is the main cause of falls, and it strongly
affects the patients’ activities of daily living and quality of life. The
cause of FOG has been reported to involve motor symptoms,
cognitive dysfunction and mood dysfunction. We investigated
personality in Japanese PD patients with FOG.

Method: The study included 39 idiopathic PD patients. To evaluate
FOG, we administered the Japanese version of the New Freezing of
Gait Questionnaire (NFOG-Q), which has a cutoff for FOG at ?1
point. We evaluated the personalities of PD patients using the
Japanese version of the Temperament and Character Inventory-
Revised (TCI-R), the Movement Disorder Society-Unified
Parkinson’'s disease Rating Scale (MDS-UPDRS), levodopa-
equivalent daily dose (LEDD), cognitive dysfunction including the
Mini-Mental State Examination (MMSE), the Japanese version of
the Montreal Cognitive Assessment (MoCA-J) and the Frontal
Assessment Battery (FAB). Non-motor symptoms including
depression, apathy, sleep disorders and fatigue, were also
assessed.

Result: Nineteen patients were FOG positive. Scores on the MDS-
UPDRS and LEDD were significantly higher in the FOG-positive
group than in the FOG-negative group. There were no significant
differences in cognitive function between the groups. Scores for
sleep dysfunction, daytime sleepiness, REM sleep behavior disorder
and fatigue were significantly higher in the FOG-positive group than
in the FOG-negative group. On the TCI-R, the novelty-seeking score
was significantly higher and the self-directedness score was
significantly lower in the FOG-positive group than in the FOG-
negative group. There was a significant positive correlation between
the NFOG-Q score and the persistence score (r=0.41).

Conclusion: The FOG-positive patients were shown to have strong
impulsivity and decreased decision-making ability. The maladaptive
behavior strategy correlated with the severity of FOG. Personality
changes might be associated with the onset or severity of FOG in
PD patients.

P22.51

Speech intelligibility of individuals with Parkinson’s disease in
noise following voice or articulation treatment

Geralyn Schulz*', Angela Halpern?, Jennifer Spielman?®, Lorraine
Ramig®, Ira Panzer®, Alan Sharpley®, Heather Hodges®

' George Washington University, Washington, DC, USA

2 LSVT Global, Inc., Parker, CO, USA

3 National Center for Voice and Speech-Denver, Englewood, CO,
USA

4LSVT Global, Inc., Ney York, NY, USA

5 Dynastat, Inc., Austin, TX, USA

8 National Center for Voice and Speech-Denver, Denver, CO, USA

Speech intelligibility is significantly reduced in PD and can be a
main concern for people with PD especially in the presence of
background noise. Reduced intelligibility may lead to significant
declines in functional communication, communicative participation,
and quality of life. We studied speech and consonant intelligibility in
Parkinson disease (PD) using the Diagnostic Rhyme Test (DRT) in
noise and non-noise conditions following two different intensive
speech treatments, LSVT LOUD(®) and LSVT ARTIC(TM). Our aim
was to determine whether increased loudness or enhanced
articulation had the larger impact on improving the perception of
speech and consonants in individuals with PD. 58 individuals with
PD were randomly assigned to participate in LSVT LOUD (20), a
contrastive, parallel treatment LSVT ARTIC (20), or an untreated
group (18, UNTX) and were recorded while reading half of the DRT
word list pre and post treatment. Noise was then added to the DRT
sound files, and they were analyzed according to standardized
protocols by trained listeners at Dynastat, Inc. in three noise
conditions: No noise, Mall and Babble. Mall and Babble noise were
presented at a 0 dB SNR pre-treatment. The dB SPL of the noise
file was the same both pre and post. The dependent variables were
DRT score and SPL.

Pre to post therapy changes in DRT scores in Babble noise for the
LSVT LOUD group were significantly greater than those for the
LSVT-ARTIC and UNTX groups. Pre to post therapy changes in
DRT scores in Mall noise for the LSVT LOUD group were
significantly greater than those for the UNTX group. Changes from
pre to post SPL for LSVT LOUD group were significantly greater
than those for both the UTX and the LSVT ARTIC groups. In
general, the perception of consonants post therapy of the LSVT
LOUD group was better than the LSVT ARTIC group in both
background noise conditions.

These results reinforce the need to assess intelligibility of individuals
with PD in the presence of background noise. Intensive therapy that
focuses on increased loudness (LSVT LOUD) had the larger impact
on improving speech and consonant intelligibility than intensive
therapy that focuses on enhanced articulation (LSVT ARTIC).
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Measurement and correction of stooped posture during gait
using wearable sensors in patients with Parkinsonism

Han Gil Seo*", Seo Jung Yun? Quoc Khanh Dang?, Youngjoon
Chee®, Sun Gun Chung? Byung-Mo Oh?

' Seoul National University Hospital, Seoul, South Korea

2 Department of Rehabilitation Medicine, Seoul National University
Hospital, Seoul, South Korea

3 College of Engineering, School of Electrical Engineering,
University of Ulsan, Ulsan, South Korea

Background/Objectives: The stooped or bent posture is one of the
typical postural deformities in patients with Parkinsonism. This
deformity usually aggravated during walking. The study objectives
were to measure the degree of stooped posture using wearable
sensors during walking in patients with Parkinsonism and to
investigate whether sensory feedback using vibration of the sensors
improve their posture.

Methods: Patients with Parkinsonism and stooped posture were
recruited in this study. Two wearable sensors containing 3-axis
accelerometers were attached at the upper neck, and just below the
C7 spinous process, respectively. After calibration of the sensors in
most upright posture (defined as 0 degree), the sensors
continuously recording the sagittal angles at 1 kHz and averaged
the data at every seconds during 6-min walking test. In the control
session, the patients walked with the sensors as usual. In the
vibration session, sensory feedback was provided by vibration of the
neck sensor when the sagittal angle was lower than the threshold
angle. The sequence of the sessions was quasi-randomized
according to the order of participation. The absolute sagittal angles
in most upright posture before walking and mean changes of the
sagittal angles during walking were measured in each patient.
Results: Ten patients with Parkinsonism participated in the study.
Because 2 patients were excluded due to measurement errors, data
of 8 patients (7 females and 70.25+6.11 years old) were analyzed.
The neck and back flexion somewhat aggravated during gait, but
the changes were less than average 10 degree in most patients in
both measurement sessions. Therefore, it was difficult to evaluate
the effect of sensory feedback by vibration. However, some patients
showed immediate response to the feedback and corrected their
posture during gait (Figure).

Conclusion: This study suggests that stooped posture could be
measured quantitatively during gait using the wearable sensors in
patients with Parkinsonism. Sensory feedback by vibration of the
sensors may be helpful to correct the posture during gait in selected
patients.

Acknowledgement: This research was supported by the Bio &
Medical Technology Development Program of the National
Research Foundation (NRF) funded by the Korean government
(MSIT) (No. NRF-2016M3A9F 1941984).
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Staying UpRight in Parkinson’s disease: A novel postural
intervention

Samuel Stuart*’, Alan Godfrey? Lynn Rochester®, Fay Horak’,
Martina Mancini’

" Oregon Health and Science University, Portland, Oregon, USA
2 Northumbria University, Newcastle upon Tyne, United Kingdom
3 Newcastle University, Newcastle upon Tyne, United Kingdom

Postural changes are common in Parkinson’s disease (PD), from
the classic flexed posture to Pisa syndrome (lateral lean). Poor
posture in PD has a negative effect on pain, balance, and mobility,
with links to increased falls risk. Currently few interventions for
postural misalignment exist. Recently, cueing, in the form of tactile
stimulation, has shown promise in improving postural alignment in
PD. Therefore, this study aimed to determine the feasibility and
efficacy of an off-the-shelf tactile feedback wearable device
(UpRight) for improving postural alignment in PD.

Postural angles were measured for two minutes in sitting, standing
and during walking in 11 people with PD (Disease duration;
11.416.6years, UPDRS-IIl; 41.9+11.5, On meds, n=6 Pisa
syndrome) using inertial measurement units (Moveo, Opals, APDM)
under single and dual-task (forward digit span) conditions.
Standardized clinical tests (distance of tragus, occipital, C7 to wall
while standing) also measured posture. Testing was conducted
without and with an UpRight device on the upper back, which was
paired to a smartphone application. The device was calibrated after
participants were positioned in an upright posture by a clinician; it
then vibrated when posture became flexed (~5°). Primary outcomes
included maximal neck and low back flexion angles.

Results showed that postural alignment improved with the UpRight
device in PD. A significant improvement in neck posture was found
in all clinical measures (Tragus; p=.012, Occiput; p=.008, and C7;
p=.008). There was also reduction in maximal neck flexion angles
during sitting (Average; 8.8° to 5.4°), standing (7.3° to 6.4°) and
walking (4.6° to 3.7°) under single-task, particularly for those with
Pisa syndrome. However, maximal low back flexion angles did not
change, and flexed posture worsened with feedback while using the
UpRight under dual-task.

Our preliminary findings suggest that an off-the-shelf, novel,
wearable tactile feedback system can improve postural alignment in
PD, particularly neck flexion. However, this kind of tactile feedback
may distract attention and is possibly not effective for low back
postural issues. In addition, long-term effects and ability of the
patient to use the application need to be further investigated on a
larger cohort.

P22.54

Relationship between speech, voice and swallowing disorders
with non-motor symptoms in Parkinson’s disease: A study
conducted in a group of people with Parkinson in Venezuela
Martha Cecilia Suarez*’, Beatriz Valles Gonzéalez? Alejandro Cano
Villagrasa®

' SLP private practice, Caracas, DC, Venezuela

2 SLP Clinic, Lluis Alcanyis Foundaiton, University of Valencia,
Spain

3 Clinica Neural, Valencia, Spain

Introduction: People with Parkinson’s disease (PD) in addition to
motor symptoms, manifest non-motor symptoms (NMS), that limit
vocal, breathing and swallowing functions, which cause symptoms
in their speech, voice, and feeding areas that will be named as
phonoaudiological symptoms (PS).

Objectives: to study the general symptomatology of a group of 34
people with PD and to analyze the possible relationship between
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phonoaudiological symptoms (PS) such as hypophonia,
dysprosody, dysarthria and dysphagia, with NMS as:
gastrointestinal disorders, depression, sleep disorders and cognitive
impairment.

Method: from the results obtained by applying a speech and
language assessment protocol, a descriptive study was conducted
in 34 people (28 men and 6 women) diagnosed with PD (stages | to
V), with ages between 25 and 83 years. After completing the data
record, a qualitative analysis was carried out using a Chi-Square
analysis together with the C statistics of Crammer and the
Contingency Coefficient, relating some NMS with the PS.

Results: The data show that the most frequent NMS were sleep
disorders in 23 subjects (67.6%), followed by depression in 20
(58.8%), gastrointestinal disorders in 10 (29.4%) and cognitive
impairment in 5 patients (15%). When the NMS was related to the
PS, depression was positively related to: hypophony 47%,
dysprosody 53%, dysarthria 35% and dysphagia 18%. Sleep
disorders did so in the following relationship: hypophonia 56%,
dysprosody 62%, dysarthria 32%, dysphagia 24%. Gastrointestinal
disorders: hypophonia 26%, dysprosody 24%, dysarthria 12%,
dysphagia 9%. Cognitive impairment was related to: 12%
hypophony, dysprosody 15%, dysarthria 6% and dysphagia 3%.
These data indicate that sleep disorders and depression have the
most negative impact on the phonoaudiological performance of the
person with PD. On the other hand, 73% of the patients with high
educational level did not present cognitive impairment, while 100%
with low educational level had their cognitive performance affected.
Conclusions: people with PD have a variety of PS that can become
more complex due to the presence of NMS, such as sleep
disorders, depression, gastrointestinal disorders, and cognitive
impairment. This impacts patient’s quality of life and determines a
comprehensive intervention approach.

Table 1. Relationship between NMS vs PS in PD

NMS PS Subjects Percentage
Depression Hypophony 16 47,1%
Dysprosody 18 529%
Dysarthria 12 353%
Dysphagia 7 20,6%
Sleep disorders Hypophony 18 529%
Dysprosody 21 61,8%
Dysarthria 11 324%
Dysphagia 9 26,5%
Gastrointestinal Hypophony 9 265%
disorders Dysprosody 8 235%
Dysarthria 4 11,8%
Dysphagia 3 8,8%
Cognitive Hypophony 4 11,8%
impairment | . prosody 5 147%
Dysarthria 2 59%
Dysphagia 2 59%

Table 1 shows the results of the relationships between NMS and PS, where the
number of subjects who have both pathologies and the corresponding total percentage
for each of the related symptoms is observed. In depression disorders and sleep
disorders a greater number of subjects is obtained, as well as a higher percentage of
affectation, since, in the first place, in depression disorders it is shown: hypophony in
16 subjects (47.1%), dysprosody in 18 (52.9%), dysarthria in 12 (35.3%) and
dysphagia in 7 (20.6%). Secondly, in sleep disorders, hypophony was obtained in 18
subjects (52.9%), dysprosody in 21 (61.8%), dysarthria 11 (32.4%) and, finally,
dysphagia in 9 (26,5%). On the other hand, gastrointestinal disorders and cognitive
impairment showed a lower number of affected subjects, with a lower percentage of
the aforementioned symptoms. First, the following was obtained in relation to
gastrointestinal disorders: hypophony in 9 subjects (26.5%), dysprosody in 8 (23.5%),
dysarthria in 4 (11.8%) and dysphagia in 3 (8.8%). And second, regarding cognitive
impairment: hypophony in 4 subjects (11.8%), dysprosody in 5 (14.7%), dysarthria in
2 (5.9%) and, finally, dysphagia in 2 (5.9%). In conclusion, it can be observed that in
patients with PD that present depression or sleep disorders may show a greater impact
in PS.
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Hand tapping for screening dysfunctional rhythmic
coordination in patients with Parkinson’s disease
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Patients with Parkinson’s disease (PD) are known to have motor
control difficulties that lead to hastening phenomenon. In this study,
a hand tapping of a PC-connected switch was used to screen PD
patients with rhythm deficits. Fifty-eight PD patients and age-
matched thirty-three healthy controls performed two tasks of 120-
sec repetitive 90 bpm cyclic right-hand tapping; a task with
metronome tone (TONE), and a task with no tone except for the
initial 10-sec guide period (NO-TONE). The mean inter-tap-interval
(ITI) for every 10-sec period was computed for the evaluation of
tapping rhythm. The patients could perform the TONE task relatively
well except for few whose ITls dropped more than 10% after 60 sec.
During the NO-TONE task, the PD group’s mean IT| was dropped
by 14% at the 120-sec execution period whereas that for the control
group was 2%. The patients’ ITI data for the NO-TONE task also
exhibited a large inter-individual variation. Based on the mean
minus 2 standard deviation NO-TONE data of the control group,
individuals tapping with apparently shortened ITl were determined.
The 3rd, 6th, 9th, and 12th mean ITls showed that 20, 27, 29, and
29 individuals, respectively, were below the range, suggesting about
a half of the patients are having deficient internal rhythm formation.
A simple correlation analysis with the 12th data revealed that while
the 3rd data had the r2 value of 0.71, the 6th and 9th data were
0.92 and 0.95, respectively, suggesting that a tapping period of 60
sec can give a relevant duration for estimating PD-related rhythm
dysfunctions. Whether hastening hand tapping is related to
festinating walk and/or speech acceleration is wunder the
investigation.
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A home-based app aimed at home-based movement
rehabilitation in Parkinson’s disease

Jordan Webb*', Judith Bek? Paul Holmes®, Ellen Poliakoff,
Matthew Sullivan®
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Effective non-medical approaches to improve movement and
everyday functioning in Parkinson’s are needed, with consideration
of individual rehabilitation needs. Action observation (AO) and
imagination of actions (motor imagery; MI) engage the motor system
and facilitate movement, particularly when used in combination. This
project aims to develop a personalised, flexible, home-based
therapy for people with Parkinson’s, using observation and imagery
of everyday actions.

A Parkinson’s-specific AO+MI intervention was designed in
consultation with people with Parkinson’s1, using a tablet-based app
modified from a program used with stroke patients2. A focus group
explored intervention delivery and obtained feedback on a prototype
app. Preliminary testing was then conducted with 4 individuals with
mild to moderate Parkinson’s. The 6-week intervention involved
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using the app to observe videos of personally-selected everyday
actions with simultaneous M, followed by physical practice.

Training diaries and post-training interviews indicated that the app
was acceptable and usable, but the training schedule may have
been too intensive, and a greater range of actions was desired.
Participants perceived improvements in the trained actions and
some transfer to other daily tasks; changes in MI ability and
psychological benefits were also noted. Examination of the data
indicated quantitative improvements in dexterity and Ml ability.

In conclusion, a home-based therapy using action observation and
motor imagery is feasible in mild to moderate PD, and may offer
both physical and psychosocial benefits.
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Efficacy of a mobile technology-based brisk walking program
in improving dynamic balance and motor performance in
people with Parkinson’s disease — a randomized controlled trial
Irene Wong-Yu*, Elon Choi, Tsz Ki Lai, Chung Ling Lam, Ka Hei
Sin, Cheuk Kei Wong, Margaret Mak

Department of Rehabilitation Sciences, The Hong Kong Polytechnic
University, Hong Kong

Background: Brisk walking is a form of moderate-intensity aerobic
exercise involving whole body coordination with large steps and big
arm swing. Our previous pilot study indicated that a 6-week brisk
walking program increased walking capacity up to 6 weeks post-
training in people with early Parkinson’s disease (PD). However, the
effects of brisk walking in balance and motor performance among
people with PD have not been investigated.

Objectives: To examine whether the brisk walking program using
mobile technology would be effective in improving balance and
motor performance, and aerobic capacity in people with PD at 6-
week post-training.

Methods: Eligible participants were randomized into either
experimental group (EXP) or upper limb group (CON). The EXP
group received aerobic walking training using an activity tracker with
heart rate monitoring (at 40-60% heart rate reserve). The CON
group practiced stretching, strengthening, timed fine motor control
exercise and craftwork in sitting. All participants attended six 90-
minute training sessions under supervision of physiotherapists, and
performed home exercise twice weekly for 6 weeks in the short-
term. They will continue to receive monthly training and practice up
to 6 months in the long-term. The data collected by activity trackers
was accessible by trainers via on-line portal. The communications
between trainers and EXP group about training targets, progression
and feedback were facilitated using mobile message apps. Outcome
measures included Mini-BESTest % total scores, MDS-UPDRS
motor scores and 6-minute walking distance (6MWD).

Results: Forty-two participants (23 EXP, 19 CON) completed 6
training sessions in the first 6 weeks of the 6-month programs.
Significant group*time interactions were found for all outcomes
using 2-way ANOVA. Immediately post 6-week training, only the
EXP group significantly increased the Mini-BESTest total scores
(mean change=+8.4%, p<0.001*), decreased MDS-UPDRS motor
scores (mean change=-6.8, p<0.001*), and increased 6MWD
(+56.8m, p<0.001*). The 6-week attendance was 97.7% and no
adverse effects were reported during the training period.
Conclusion: The mobile technology-based brisk walking program
enhanced dynamic balance and motor performance, and aerobic
capacity in people with PD at 6-week post-training. Further study is
important to investigate the long-term effects of this program and
the participants’ exercise compliance.

CLINICAL SCIENCE: Clinical trials:
Design, outcomes, recruiting, PwP
involvement, communications
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Intrinsic auricular muscle zone stimulation improves walking
parameters faster than the medications in motion capture
analysis of Parkinson’s disease patients

Yusuf Ozgur Cakmak*', Burak Ozsoy? Sibel Ertan®, Ozgur Oztop
Cakmak®, Gunes Kiziltan*, Hale Yapici Eser®, Ecem Ozyaprak®,
Yasemin Gursoy?®
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Otago/Brain Health Research Centre, University of Otago/New
Zealand Medical Technologies Centre of Research Excellence,
Dunedin, New Zealand
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Background: We recently demonstrated a novel approach of
intrinsic auricular muscle zone stimulation (IAMZS) that can improve
the motor symptoms of PD patients. In the present study, we aimed
to validate IAMZS efficacy as a sole intervention in comparison to
medication as well as in combination with medication using motion
capture technology as an objective measurement.

Method: 10 participants(mean age: 54.8+10.1) were enrolled in the
study. Each participant in three different days (separate day for
each session: Sole medication(n=9), 20 minutes of IAMZS-Sole
stimulation(n=10), and Combined IAMZS&medication(n=10). The
sequence of sessions was randomized for each patient.

Each participant underwent 4 different motion capture recording
sessions (baseline, 20th-minute, 40th-minute, 60th-minute) on each
day they attended the study. The recordings were taken while the
patients were “ON” medication except for the Sole stimulation
session where they skipped one-dose medication and received an
IAMZS instead of a medication.

Statistical analysis was conducted with one-way repeated measures
ANOVA. Bonferroni analysis was used as a post-hoc test for
pairwise comparisons.

Results: The motion capture analysis demonstrated that Sole
medication was ineffective to improve stride velocity in the first hour
following the drug intake (p-values=0.999, 0.542, and 0.151 for
20th-minute, 40th-minute, and 60th-minute, respectively).

In the sole stimulation group, the stride velocities were found to be
significantly increased (p=0.021, baseline: 0.69+0.09 m/s-stature
versus 40th-minute: 0.74+0.08 m/s-stature) at 40th-minute (20
minutes after the 20 minutes long stimulation). There was also a
tendency to be significant (p=0.069) at 20thminute and the
significant effect that was obtained at 40th-minute (20 minutes after
the termination of 20 minutes long stimulation) was disappeared at
the 60th-minute (p=0.205).

The combined IAMZS&medication session demonstrated significant
improvements in all time segments. p=0.010 (20th-minute), p=0.017
(40th-minute), p=0.002 (60th-minute).

Conclusion: These findings indicated a slow onset of medication
effects and fast onset of IAMZS on PD motor symptoms. In addition,
following the termination of the 20 minutes long of IAMZS, a
prolonged improvement of symptoms was observed at 40th-minute.
The results of the present study validated IAMZS’ efficacy as a sole
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treatment to alleviate PD motor symptoms as well as a potential
beneficial effect of combined use with the PD medications.

P23.02

Multimodal balance training with rhythmical cues in
Parkinson’s disease: A randomized clinical trial

Tamine Capato*', Nienke de Vries?, Egberto Barbosa®, Jorik
Nonnekes?, Bastiaan Bloem?

" Radboud University Medical Centre and University of S&o Paulo,
Nijmegen and Sao Paulo, Brazil

2 Radboud University Medical Centre, Nijmegen, The Netherlands
3 University of S&o Paulo, Sao Paulo, Brazil

Balance impairment in Parkinson’s disease (PD) improves only
partially ~ with  dopaminergic medication. Therefore, non-
pharmacological interventions such as physiotherapy are important
elements in clinical management. External cues are often applied to
improve gait, but their effects on balance control are unclear.
Objectives: To study the effectiveness of balance training with and
without rhythmical auditory cues to improve balance in PD. We also
studied the effects of auditory cues on gait.

Methods: We performed a prospective, single-blind, randomized
clinical trial. Between July 2015 and May 2017, we enrolled PD
patients in Hoehn and Yahr stage 1-3, with a history of falls and on
stable dopaminergic medication. We screened 201 volunteers by
telephone; 154 were assigned randomly into three groups: (1)
balance training with rhythmical auditory cues delivered by a
metronome (multimodal balance training); (2) standard balance
training without rhythmical auditory cues; and (3) no intervention
(control group).

Interventions: Training was performed for 5 weeks, two
times/week. Primary outcome was the Mini-BESTest (MBEST)
score directly after the training period. Assessments were performed
by a single, blinded assessor at baseline, directly post intervention,
and after one and 6-months follow-up. Treatment effects were
estimated with a linear mixed model, adjusted for MBEST scores
and UPDRS at baseline and levodopa equivalent daily dose.
Results: 154 patients were included: multimodal training (n=52);
standard training (n=44); controls (n=37). Groups were comparable
at baseline. Directly post intervention, multimodal training was more
effective than standard training (difference 3.6 (95% Confidence
Interval (CI) 2.3; 4.9)), p<0.001). Patients allocated to both active
interventions improved compared to controls (MBEST estimated
mean difference versus controls 6.7 (Cl 5.3; 8.1), p<0.001 for
multimodal training; and 3.1 (Cl 1.7; 4.5), p<0.001 for standard
training). Improvements were retained at one-month follow-up for
both active interventions, but only the multimodal training group
maintained its improvement at 6 months. In conclusion, both
multimodal training and standard training improve balance, but
multimodal training — adding rhythmical auditory cues to routine
physiotherapy — has greater and more sustained effects. Trial
Registration clinicaltrials.gov: Identifier NCT0248826

P23.03

Targeted digital marketing campaigns successfully recruit
diverse cohorts of people with Parkinson’s disease and healthy
controls to the Fox Insight Longitudinal Study

Roseanne Dobkin*', Ninad Amondikar?, Chelsea Caspell-Garcia®,
Janel Barnes®, Lauren Bataille?, Lana Chahine®, Andrea Katz?,
Catherine Kopil?, Connie Marras®, Amanda Melnick? Traci
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The Michael J. Fox Foundation for Parkinson’s Research (MJFF)
recently launched Fox Insight, an online longitudinal study that
collects participant-reported outcome data about health experiences
from people with and without PD, in order to accelerate future
research. To date, Fox Insight has collected survey data from
>30,000 volunteers and seeks to prospectively follow a 125,000-
person cohort over 5- years. The online data collection platform of
Fox Insight affords a unique opportunity to evaluate the impact of
novel and innovative recruitment techniques, including the impact of
digital marketing campaigns aimed at attracting diverse cohorts of
study participants. The three studies presented here {Early Stage
PD, Late Stage PD, and Geotargeting Recruitment Campaigns}
serve as proof of concept that digital marketing is an effective
means of study recruitment and one that can be tailored to target
specific cohort characteristics, for both PWP and healthy controls.
Unique Facebook and google campaigns targeting the sub-group of
interest were each run for 4—6 weeks, during distinct periods of time,
between 2017 and 2018. The effectiveness of these targeted
campaigns was compared to broad online recruitment efforts and
periods of time in which there were no special promotions (e.g.,
organic recruitment). Each targeted recruitment campaign
successfully enrolled more individuals in the specified participant
cohort, compared to organic recruitment [Early Stage: 134 vs. 38,
p<.0001; Late Stage: 190 vs. 35, p<.0001; Geotargeting: 65 vs.4,
p<.0001]. Of note, there were significant differences on several
demographic and clinical variables, such as age, gender, SES,
employment status, ethnicity, medical comorbidities, education, PD
family history, and prior clinical trial participation (which were not the
focus of the particular campaign) between PWP and healthy
controls recruited via targeted vs. non-specific methods. For
example, healthy controls recruited via targeted methods were more
likely to be older (e.g., mean age of 65 vs. 44, p<.0001) and female,
and PWP enrolled in response to tailored campaigns were more
likely to be research naive, have less formal education, and report
lower annual income. The potential for novel digital recruitment
methods to fill the white space in PD research at large will be
addressed.

P23.04

Expedited access to therapies: How measuring and
incorporating patient preferences can make clinical trials more
efficient and more effective
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York City, New York, USA

Medical innovators and regulators have increasingly recognized the
importance of working with patients to design medical therapies and
clinical trials that meet the needs of specific patient populations. For
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diseases such as Parkinson's disease (PD), a progressive,
degenerative disease with few effective treatment options,
traditional randomized clinical trials with a fixed statistical threshold
may not reflect patients’ perspectives on the trade-off between the
risk of endorsing an ineffective therapy (false positive) and the risk
of rejecting an effective therapy (false negative). This collaborative
project, which involved academia, industry, FDA, patient-scientists
and MJFF, developed and tested methods for incorporating patient
preference information as explicit means to set significance levels in
clinical trial design.

Methods: With direct input from patients with PD, we developed a
patient preference survey and deployed it online through Fox Insight
for 6-weeks and received 2,752 complete responses (24.4%),
allowing us to analyze differences in outcome priorities among
various demographic groups. We then assigned weights to the
consequences of errors based on identified patient preferences, and
proposed a hypothetical clinical trial design optimized to maximize
the values identified by patients.

Results: Movement symptoms, which are common endpoints in PD
clinical trials, were ranked as most important, and psychological and
cognitive symptoms, which are less commonly studied, were ranked
as the next most important. Differences emerged from different
groups within the patient population, depending upon how the
disease manifested itself. Preferences from respondents with mild
PD symptoms and no prior experience with deep brains stimulation
(DBS) resulted in larger, more conservative trials, with acceptable
significance level less than 5%. Preferences from respondents with
severe PD symptoms and history of DBS resulted in smaller, less
conservative trials, with acceptable significance level greater than
5%.

Conclusions: This method has the potential to remove barriers to
access to innovative technologies by giving patients a pathway to
breakthrough, lifesaving technologies based on their treatment
priorities and risk tolerance and the resulting potential for reduced
clinical trial size. Though this test case was in Parkinson’s disease,
we envision that this method may have dramatic implications for the
design of clinical trials for many diseases.

P23.05

Use of digital techniques to recruit Parkinson’s clinical trials
Tara Fox*', Beth Hirschhorn?, Marianne Bach? Sara James', Ludy
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Objective: To describe digital approaches used to support patient
recruitment into clinical trials in Parkinson’s disease (PD) targeting
disease modifying therapies.

Background: Reliance on the traditional techniques of physician
directed enrolment or hard copy advertising no longer suffices to
recruit the number of subjects required for the increasing number of
PD clinical trials. In addition, disease modifying approaches typically
look for early PD subjects whom may still be educating themselves
regarding their diagnosis through online research.

Methods: For the purposes of recruitment planning in case study
NCTO03318523 and in order to promote trial opportunities to relevant
audiences we launched a targeted digital outreach campaign to both
patients and physicians that included an array of strategies that
could be optimized throughout the lifecycle of the study recruitment
period. It included the provision of PD patient-centric content via
search engine marketing, social media advertising, programmatic
display, and patient advocacy referrals (i.e., Fox Trial Finder, Take
Part Hub). These approaches were selected as they allow for
specialized targeting of the trial population audience including geo-
location, eligibility criteria and interests. Throughout the campaign,

our real-time performance metrics and analysis allow for a high level
of control to increase and optimize relevant traffic and awareness.
Results: Evaluation of digital techniques implemented in
NCT03318523 remains ongoing through 2019. The data obtained
through 2018-Q1 2019 will be presented.

Conclusions: Search engine marketing is proving the most
successful technique to date for generating qualified patient
referrals for study screening. It is hoped that results of this analysis
will enable the use of more targeted digital techniques with
improved patient centric approaches to enable optimized
engagement between the PD community and available research
opportunities in the future.
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Safety, tolerability and pharmacokinetics of oral venglustat in
Parkinson’s disease patients with a GBA mutation
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Objective: Assess the safety, tolerability, pharmacokinetics (PK),
and pharmacodynamics of oral venglustat, a CNS-penetrating
glucosylceramide (GL-1) synthase inhibitor, in Parkinson’s disease
(PD) patients with a GBA mutation.

Background: Mutations in GBA, which encodes
glucocerebrosidase, are associated with increased risk of
developing PD, characterized by a younger onset, higher
prevalence of cognitive impairment, and more rapid disease
progression.

Design/Methods: Part 1 of MOVES-PD (NCT02906020) was an
up-to 36-week randomized, placebo-controlled, double-blind,
sequential-cohort study of the safety/tolerability of venglustat at 3
escalating doses. PD patients age 18-80 years with symptoms =2
years at baseline who were heterozygous carriers of a GBA
mutation were eligible. The primary endpoint was the
safety/tolerability of venglustat. Secondary endpoints included
plasma and cerebrospinal fluid (CSF) PK. Exploratory endpoints
included pharmacodynamics.

Results: Seventeen patients were randomized to placebo (n=4) or
venglustat (n=13). Mean age at enroliment was 58.4 years. Mean
years since symptom onset was 6.7, and since diagnosis was 5.2.
GBA mutations included N370S, 84GG, L444P, and E326K. Twelve
venglustat-treated and 4 placebo-treated patients reported at least 1
treatment-emergent adverse event; most were mild or moderate and
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resolved without corrective treatment during the study, and the most
common were psychiatric, neurological, and gastrointestinal events.
No serious AEs or deaths occurred. Two patients on venglustat
discontinued due to TEAEs (confusional state [n=1], panic attack
[n=1]) after the primary analysis period (Week 4). Venglustat
exposure in plasma and CSF increased in a close to dose
proportional manner, and GL-1 levels decreased in a dose-
dependent manner over 4 weeks. CSF GL-1 decreased 74.3%
(high-dose).

Conclusions: The data demonstrate a favorable safety and
tolerability profile of venglustat at all doses investigated for up to 36
weeks of treatment. Dose-dependent plasma and CSF exposure
and reduction of plasma and CSF GL-1 were observed. Part 2 of
MOVES-PD, a 52-week randomized, double-blind, placebo-
controlled 2-arm study, is currently ongoing to assess the efficacy,
safety, PK, and pharmacodynamics of venglustat in PD patients
carrying a GBA mutation.

Funding: Sanofi Genzyme.

P23.07

Infus|On, a Phase 3, open-label study of the safety and efficacy
of continuous apomorphine infusion in patients with
Parkinson’s disease: Design and baseline characteristics
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Background: The recent TOLEDO study (Katzenschlager et al,
Lancet Neurology 2018), conducted in Europe, provided Level |
evidence for the efficacy and safety of apomorphine infusion in
patients with fluctuating Parkinson’s disease (PD). The study found
that apomorphine infusion significantly reduced OFF time by a mean
1.89 hours versus placebo, with most (68%) patients achieving =2
hours OFF time reduction. However, there is lack of data from US
regarding this therapy and there remains a need for prospective
analysis of apomorphine infusion outcomes.

Objective: To investigate the safety and efficacy of apomorphine
subcutaneous infusion in PD patients not well controlled on
available therapy.

Methods: Infus|On (NCT02339064) is an ongoing Phase 3, open-
label, outpatient study designed to evaluate the safety, tolerability
and efficacy of apomorphine subcutaneous infusion. PD patients
with =3 hours of daily OFF time who were unable to achieve
adequate motor control despite optimized treatment with levodopa
and additional PD therapy (including levodopa intestinal infusion or
deep brain stimulation) were eligible for the study. Patients were
titrated in the outpatient setting to an apomorphine dose delivered
continuously over 16 hours/day, optimized for best waking-day
efficacy without intolerable adverse effects (AEs), to a maximum
dose of 150 mg/day (infusion rate, 8 mg/h). Once the optimal
infusion dose was reached, patients entered a 52-week, open-label
maintenance period. The primary efficacy endpoint was change
from baseline to maintenance Week-12 in daily OFF time, as
assessed by patient home diary. Safety and tolerability were
assessed through AE reporting.

Results: Ninety-nine patients were enrolled at 18 PD centers
across the USA. Overall, the mean (SD) age was 61.6 (9.41) years,
with males composing 69.7% of the cohort. Patients had a mean PD
duration of 9.9 (6.18) years and had motor fluctuations for 7.5 (6.76)

years. The mean levodopa dose was 1261 mg and the levodopa
equivalent dose 1343 mg.

Conclusions: This Phase 3 study provides prospective, long-term
safety and efficacy data for apomorphine subcutaneous infusion for
the use of this therapy in US patients.

Funding: US WorldMeds LLC.
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INTREPID: A 2-year follow-up of a prospective, double blinded,
multi-center randomized controlled trial evaluating deep brain
stimulation with a new multiple source, constant-current
rechargeable system for treatment of Parkinson’s disease
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Background: Deep Brain Stimulation (DBS) is a surgical therapy
used for treatment of the motor signs and fluctuations associated
with Parkinson’s disease (PD). Its efficacy has been substantiated
by several randomized controlled trials. Moreover, motor
improvement following DBS may be sustained for up to 10 years
(Castrioto et al. 2011). The objective of the INTREPID clinical trial
assessed improvement in motor function and quality of life in
patients with advanced, levodopa responsive Parkinson’'s disease
(PD) following bilateral subthalamic nucleus (STN) DBS using a new
device equipped with multiple current sources. In this analysis, 2-
year follow-up data will be reported.

Design/Methods: INTREPID (ClinicalTrials.gov Identifier:
NCT01839396) is a multi-center, prospective, double blinded,
randomized controlled trial (RCT) sponsored by Boston Scientific.
Subjects with advanced PD were implanted bilaterally in the STN
with a multiple-source, constant current DBS System (Vercise,
Boston Scientific). Subjects were randomized to either receive
active vs. control settings for 12-week blinded period. Subjects were
blinded to treatment assignment and study assessments were
administered by a clinician blinded to treatment condition. Motor
improvement was evaluated using several assessments including
subject motor diaries, UPDRS scores, etc. Assessments for quality
of life (e.g. PDQ39) were also administered.

Results: The study met the primary endpoint demonstrated by
mean difference of 3.03+4.52 hrs. (p<0.001) between active and
control groups in ON time w/o troublesome dyskinesia, with no
increase in antiparkinsonian medication, from post-implant baseline
to 12-weeks post-randomization. At 1-year compared to pre-surgery
screening, a 49.2% improvement in UPDRS Il scores was reported,
and overall improvement in quality of life was maintained. Reporting
of 2-year follow-up data is planned.

Conclusions: Results of the INTREPID RCT demonstrate that use
of a multiple-source, constant-current DBS system is safe and
effective for treatment of Parkinson’s disease symptoms. This
analysis will describe outcomes derived from subjects assessed out
to 2-years follow-up.
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The effectiveness of boxing exercise in elderly people
including people with Parkinson’s disease
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Objective: To clarify the effect of boxing exercise in elderly people
with chronic disease including Parkinson’s disease (PD).
Background: Boxing training might improve balance and mobility,
and help prevent falls in elderly people with PD. Fasano A.
recommended group or minimally to moderately supervised
exercise including boxing in people with early stage PD. However,
there are few reports investigating the effect of boxing exercise in
elderly people.

Methods: This study was a pilot study at a single site and open
label case series. Inclusion criteria for people were being able to
walk independently with or without an assistive device and having
support level 1 or 2 or care level 1 or 2 under the Japanese care
insurance system. The exclusion criteria were severe dementia
(Mini-mental  state  examination:. MMSE<15) and recent
cardiovascular disease. The participants chose between the weekly
boxing exercise group (group B) and the weekly ordinary exercise
group (group O) under the outpatient day service. Physical or
occupational therapists supervised these exercises moderately. The
primary outcome measured was the functional reach test. We also
evaluated times for 5 meters walking and standing on one leg, as
well as grip power. We assessed those at the pre-intervention (TO)
and after 3 (T1), 6 (T2), and 9 months (T3) of exercise.

Results: 18 people (mean age 80.9 y., male 8, MMSE 26.4) were
included. 4 people had PD (HY 2.3) and 4 people had mild
dementia. 9 people who chose group B had stronger grip power (kg.
rt. 25.9, It. 25.9) than those in group O (rt. 16.6, It. 15.3) at TO. The
mean functional reach distance (cm) in group B increased
significantly from 24.5 at TO to 28.8 at T3 (95% confidence interval, -
8.00 to -0.54; p=0.030). The functional reach distance showed a
significant difference between group B and group O at T2 (p=0.022)
and T3 (p=0.013) but not at TO. We didn’'t find significant
improvement in the other measured values in the two groups.
Conclusions: Nine months boxing exercise increased the distance
at functional reach test. More frequent training for longer period of
time might produce good results.
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Inhaled levodopa (CVT-301) for treatment of off periods in
Parkinson’s disease: efficacy as assessed by 39-item
Parkinson’s disease quality of life (QoL) questionnaire
Peter LeWitt*', Robert A. Hauser?, Charles Oh®, Jenny Qian®,
Christopher Kenney?®, Iresha Abeynayake®

" Henry Ford Hospital and Wayne State University School of
Medicine, Bloomfield, MI, USA

2 University of South Florida, Tampa, FL, USA

3 Acorda Therapeutics, Inc., Ardsley, NY, USA

Background: CVT-301 is a levodopa inhalation powder under
development for the treatment of OFF period symptoms in
Parkinson’s disease (PD). In a phase 3, placebo-controlled study
(SPAN-PDSM) of PD patients experiencing OFF periods, CVT-301
84 mg significantly improved motor function, as measured by lower
Unified Parkinson’s disease Rating Scale Part Il (motor) scores 30
minutes post-dose, evaluated at 12 weeks.

Objective: Pre-specified and post-hoc analyses investigated QoL
changes as assessed by the 39-item Parkinson's disease
Questionnaire (PDQ-39) subscores over the 12-week period of
SPAN-PDSM and its correlation with changes in the Patient Global
Impression of Change (PGIC).

Methods: This was a 12-week study of PD patients experiencing
motor fluctuations on a standard oral carbidopa/levodopa regimen.
Patients were randomized to placebo, CVT-301 60 mg or 84 mg
(1:1:1) for the treatment of OFF period symptoms as needed up to 5
times daily. PDQ-39 and PGIC were completed at baseline, 4, 8,
and 12 weeks. A post-hoc analysis using an anchor-based
approach examined the change in PDQ-39 domains (mobility and
activities of daily living [ADL]). The PGIC (score from 1 for “much
improved” to 7 for “much worse”) was used as the anchor for the 12-
week study period.

Results: Improvement in PGIC showed a high correlation with
improvement in PDQ-39 ADL and mobility scores with estimated
changes of —1.979 for ADL and -1.335 for items linked to overall
mobility for the minimum improvement in PGIC (“a little improved”)
when the 3 treatment arms were pooled. Estimated treatment
differences vs placebo for the CVT-301 84-mg dose were —2.08, for
ADL, and —2.19 for mobility. For both doses, treatment differences
in ADL and mobility were above the estimates correlating with
minimum improvement in PGIC.

Conclusions: Patients who showed improvement in PGIC and who
were also treated with CVT-301 reported improved ADL and mobility
as assessed by the PDQ-39, as compared with placebo-treated
patients at 12 weeks. Maintaining independence in ADL is important
for optimizing QoL for chronically-treated PD patients.
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A Promotores model to increase Parkinson’s disease (PD)
research awareness and participation in the Hispanic
community in Phoenix, Arizona
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Objective: Explore the role of promotores in providing education
about clinical trials and exploring research perceptions in the
Hispanic PD community in Phoenix, AZ.

Methods: Promotores: trained lay people from the target
population, share the culture and the language, and are recognized
as valuable members of their community. These characteristics
allow promotores to build trust and become effective patient
navigators among hard to reach populations.

The Muhammad Ali Parkinson Center (MAPC) included promotores
as collaborators in our research outreach efforts in the Hispanic
community as part of PD- TRI (Parkinson’'s disease Trial
Recruitment Innovation) program — an initiative funded by The
Michael J Fox Foundation to increase clinical trial awareness,
research diversity and accessibility.

A group of five MAPC promotores received formal training about
clinical trials and participated in 2 focus groups with Hispanic PD
patients and care partners about the topic of research. The
promotores and the MAPC Hispanic outreach coordinator created a
presentation in Spanish about clinical trials. The presentation
included an interactive icebreaker and a comedy role play to explain
some of the research terminology. The MAPC survey about
research perceptions was translated to Spanish and Hispanics with
PD took the survey during educational events and community
programs delivered by the MAPC.

Results: Four presentations were delivered by the promotores with
active participation from an audience of Hispanic PD patients and
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caregivers. Attendees reported better understanding of terminology
such as placebo, protocol, randomization and double blind studies.
The promotores identified the following topics as important in
establishing trust and willingness to participate in research:

* Being able to communicate in Spanish with a member of the
research team who has an understanding of the Hispanic
culture
Having materials available in Spanish explained at a literacy
level they can understand
Avoid creating false expectations, such as providing information
in Spanish about a study but not having consent forms in
Spanish and/or Spanish speaking research team members
Making research a topic easier to understand and less
intimidating
With the help of the promotores, a total of 63 Spanish surveys about
research perceptions were completed by Hispanics with PD.
Analysis of surveys is currently in progress.

P23.12

Meta-analysis of mortality following subthalamic and pallidal
deep brain stimulation for patients with Parkinson’s disease
Ahmed Negida™

Faculty of Medicine, Zagazig University, Zagazig, Sharkia, Egypt

Objective: The aim of this meta-analysis is to compare mortality
after subthalamic (STN) and pallidal (GPi) deep brain stimulation
(DBS) for patients with Parkinson’s disease (PD).

Background: DBS is a surgical treatment for advanced PD. STN
and GPi are two common targets for DBS in patients with PD.
Design/Methods: We searched PubMed through September 2018
for prospective controlled studies comparing STN DBS and GPi
DBS for PD patients. Records were screened for prospective
controlled trials comparing STN DBS and GPi DBS for PD patients.
The frequency of mortality in both groups was pooled as risk ration
between the two groups in a fixed effect model meta-analysis. In the
case of multiple reports, we analyzed data from the most recent
data set. We introduced subgroup analysis according to the follow-
up duration to investigate whether the effect size differed from
different time periods. Heterogeneity was assessed by visual
inspection of the forest plots and measured by I-square and Chi-
Square tests. We used RevMan 5.3 for windows.

Results: Four trials (7 full-text articles) were included in the final
analysis with a total of 479 patients (STN 253 patients, and GPi 226
patients). Follow up duration ranged from 6 months in the
COMPARE trial to 6 years in the study of DBS group 2001. The
overall risk ratio favored GPi DBS than STN DBS with RR 3.64,
95% CI (1.68 to 7.87). This result suggests more than 3-fold
increase in mortality following STN DBS than GPi DBS.
Conclusions: Death was more common after STN DBS than GPi
DBS in PD patients. But most of the death cases were due to
postoperative complications and were not related directly to
stimulation. Our results highlight the importance of considering
postoperative complication while choosing the surgical target for PD
patients.

P23.13

Long-term efficacy of zonisamide on parkinsonism in dementia
with Lewy bodies: A post-hoc analysis of phase lll trial

Takuya Nishimaki*', Toshinari Odawara?, Kazuko Hasegawa® Kenji
Kochi', Shunji Toya', Miho Murata®, Kenji Kosaka®, Kentaro Takai'

1’ Sumitomo Dainippon Pharma Co., Ltd., Tokyo, Japan

2 Health Management Center, Yokohama City University,
Yokohama, Japan
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and Psychiatry, Tokyo, Japan
5 Shonan Inaho Clinic, Yokohama, Japan

Objective: Zonisamide is available as an agent for parkinsonism in
both Parkinson’s disease and dementia with Lewy bodies (DLB) in
Japan. The objective of this presentation is to characterize the long-
term efficacy of zonisamide on motor symptoms in DLB.

Methods: Of the patients participated in the phase Il trial consisting
of 12-week, randomized double-blind and subsequent 40-week,
open-label phases, those who were assigned to zonisamide groups
(25 or 50 mg/day) in the double-blind phase and received
zonisamide at least once were included in this analysis. Because
the flexible dose (25 or 50 mg/day) of zonisamide was allowed in
the open-label phase, both zonisamide groups were summed as an
analysis population. UPDRS part Il was employed for the
evaluation of motor dysfunction. Focusing on the individual motor
symptoms such as tremor (UPDRS part Il item number; #20, #21),
rigidity (#22), bradykinesia (#23 to #26, #31) and gait
disturbance/postural instability (#29, #30), the respective summed
scores were analyzed.

Results: Summary statistics showed that tremor, rigidity and
bradykinesia were improved with time. At around Week 28-32, the
maximal effect on rigidity and bradykinesia were observed (Change
[%change] from baseline: rigidity, -1.4 [-20.6%]; bradykinesia, -2.5 [-
18.2%]). In addition, Tremor known as the symptom which is non-
notable one in DLB was remarkably improved at around the final
evaluation time point (-1.6 [-51.8%]).

Conclusion: Long-term use of zonisamide was found to improve
individual symptoms such as tremor, rigidity and bradykinesia
besides overall parkinsonism in DLB patients. Other data will be
shown on the day.

P23.14

Use of pimavanserin in combination with selective serotonin
reuptake inhibitors (SSRIs)

James Norton*, Doral Fredericks, Kathy Chi-Burris, Randy Owen
ACADIA Pharmaceuticals Inc., San Diego, CA, USA

Objective: This post-hoc analysis evaluated a subgroup of
Parkinson’s disease psychosis (PDP) participants from the
pimavanserin clinical program to determine if there was any
difference in response between the subjects receiving pimavanserin
in combination with an SSRI versus those receiving pimavanserin
alone.

Background: PD patients have significant neuropsychiatric
comorbidities including depression, which affects up to 60% of
patients. PDP is common and is associated with increased
morbidity/mortality, complicates management of motor symptoms,
and often leads to long-term care placement. Pimavanserin, a
selective 5-HT2A inverse agonist/antagonist, is the only treatment
approved in the U.S. for hallucinations and delusions associated
with PDP.

Methods: A pooled analysis of two 6-week Phase 3 studies of
pimavanserin 34 mg (PIM) versus placebo, consisting of the ACP-
103-020 and ACP-103-012 study data from North American sites,
was conducted to assess the overall treatment effect of PIM on
psychotic symptoms, as measured by the SAPS-PD in patients
receiving concomitant SSRIs compared with those without. The
mITT population included 268 participants (PIM=135, PBO=133).
The full safety dataset included 433 participants (PIM=202,
PBO=231). Of the 268 participants, 77 took concomitant SSRIs,
while 189 did not; 2 subjects with prior but non-concomitant SSRI
use were excluded from the SSRI subgroups.

Results: Overall, PIM demonstrated a 6.21-point improvement in
SAPS-PD scores from baseline to Week 6. The treatment difference
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was 2.87 points over PBO (p<0.001). Among patients taking
concomitant SSRIs, the decrease in psychosis symptoms as
measured by SAPS-PD was more prominent for both PIM and PBO
subjects (8.33 vs. 4.01; p=0.010) compared with the 189 subjects
not taking SSRIs (5.36 vs. 3.01; p=0.003); the treatment difference
was of greater magnitude in the concomitant SSRI treated group
(4.32 vs. 2.34). A total of 10% (4/40) and 7.4% (12/162) of PIM
treated patients reporting AEs, with and without SSRIs, respectively,
discontinued because of adverse reactions.

Conclusions: The results of this analysis suggest that the
combination of selective 5-HT2A agonist/antagonists and SSRIs
may lead to an enhanced antipsychotic effect.

References:

Previously accepted to American Association for Geriatric
Psychiatry 2017
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Can non-invasive brain stimulation enhance dual-task
performance in Parkinson’s disease?

Jing Qi*", Graham Kerr', Karen Sullivan’, Simon Smith? Marcus
Meinzer?

" Queensland University of Technology, Brisbane, Queensland,
Australia

2 University of Queensland, Brisbane, Queensland, Australia

Parkinson’s disease (PD) is a degenerative disease of the central
nervous system. Motor dysfunction is a primary feature of PD, with
postural instability, one of the key features that leads to an
increased likelihood of falls. When asked to perform concurrent
motor and cognitive tasks, (e.g. standing while counting numbers),
postural control can deteriorate further. Transcranial Direct Current
Stimulation (tDCS) can be used to safely modulate cortical
excitability without serious adverse effects. It has been employed to
promote executive function, attention and working memory in
healthy older people and has shown potential benefits to people
with PD.

The purpose of this study is to investigate the effects of tDCS on
dual task performance in people with PD.

Three groups of participants (healthy young, healthy older people
and people with PD) will complete the following tasks in a
randomised order. Under both real and sham stimulation conditions
participants will stand on stable and unstable surfaces on a force
plate. Performance under the single task (quiet stance only) and
dual task (quiet stance + serial subtraction task) conditions will be
assessed on both surfaces prior, during and after stimulation. Sham
condition will consist of 15s of stimulation at the beginning and the
end of intervention period only.

It is anticipated that when compared with sham tDCS, real tDCS will
reduce the cost of secondary cognitive task on postural control.
Participants will have greater enhancement of postural control on
unstable surface (foam) when compared to the stable surface (firm).
Furthermore, it is expected that when compared with healthy
participants, people with PD will have greater benefits from non-
invasive brain stimulation, and show greater improvements on both
postural and cognitive performance after real tDCS.

The efficacy of tDCS for improving cognitive performance and
promoting balance in people with PD will be determined. The effects
of current stimulation over left DLPFC on dual task in different
populations will be ascertained.

Use of tDCS may provide an effective and safe strategy for
treatment of motor and cognitive dysfunction of people with PD. It
will also provide better understanding of the relationship between
coghnition and balance in PD.
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Understanding trial specific recruitment challenges — A
dynamic approach to identifying and overcoming obstacles:
PD patient’s perspective

Gary Rafaloff*', Helen Matthews? Melissa Kostrzebski®, Brian
Fiske* Kalpana Merchant®, Christopher S. Coffey®, Richard K.
Wyse’, Patrik Brundin®, David K. Simon®, Michael A.
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Objective: Analyze the trial specific obstacles to recruitment efforts
in NILO-PD, a multi-center clinical trial.

Background: In 2015, a press release from Georgetown University
announced the results of a small, open-label Phase1 clinical trial of
Nilotinib (a drug approved to treat leukemia) as a potential treatment
for PD. This resulted in a whirlwind of over-hyped media reports and
extreme excitement in the PD community. Headlines included:

+ Parkinson’s victims ‘brought back to life’ by cancer drug nilotinib
(Daily Mail, 10/19/2015).

+ Cancer drug nilotinib promises to reverse Parkinson’s disease
(Next Digit, Oct. 18, 2015).

The news and excitement eventually led to the funding and
implementation of the NILO-PD trial (ClinicalTrials.gov Identifier:
NCT03205488).

Recruitment Challenges: Most PD research Steering Committees
(SC) are aware of the inherent difficulties of patient recruitment and
attempt to design the trial protocol to overcome them. However,
some trials, like NILO-PD, have numerous obstacles that are more
specific to the actual trial that make for additional challenges. This
requires an iterative process of constantly reviewing recruitment
techniques and the dynamic aspect of adjusting procedures during
the trial to overcome the obstacles.

Some of the Trial Specific Obstacles in NILO-PD were:

« Restrictive inclusion/exclusion criteria.

+ Patient confusion and disappointment regarding the initial drug
“hype.”

* IRB restrictions on  Patient
communication to PD community.

+ Use of the drug off-label.

Solutions Utilized during the Recruitment Process:

* PR sent a personal letter to 721 PD advocates describing the
trial and requesting their assistance to recruit volunteers.

* PR and PI presented NILO-PD to PD advocate groups.

* MJFF and The Cure Parkinson’s Trust utilized social media to
notify their bases about the trial and the need to volunteer.

Considerations for future trials:

« Early involvement of patient Ambassadors in the development
of the Protocol and Consent Form. Clarify trial goals,
Inclusion/Exclusion criteria and potential risks. Discuss possible
patient objections to the trial.

Representative’'s  (PR)
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» Organize, educate and motivate Ambassadors prior to trial start-
up. Provide marketing material. Assign recruitment territories
and maintain continuous interaction throughout trial.

» Conduct formal exit surveys with patients, including enrolled
volunteers, those screened but excluded, and those screened
who elect not to enroll.

P23.17

A model of patient engagement in research: Takeda and
Parkinson’s Foundation co-creating clinical trials

Karlin Schroeder*', Megan Feeney’, Christiana Evers', Casey
Gallagher!, Jessica Scott?, Chi Onyebuchi?, Joel A. Posener?
" Parkinson’s Foundation, New York, NY, USA

2 Takeda Pharmaceutical Company, Cambridge, MA, USA

Objective: To create a structured, collaborative approach to patient
engagement in research between the Parkinson’s Foundation, a
United States-based nonprofit with global impact, and Takeda, a
worldwide pharmaceutical company, to optimize clinical trials.
Methods: Takeda and the Parkinson’s Foundation, both leaders in
patient engagement in research, entered into a formal collaboration
to optimize clinical trials at Takeda. A contractual agreement was
created, detailing the scope of work and roles and responsibilities of
each stakeholder. A person with Parkinson’s was identified as a
patient advisor to Takeda-Parkinson’s Foundation partnerships. The
Patient Focused Medicines Development Patient Engagement
Quality Guidance, a tool co-created through multi-stakeholder
workshops to provide actionable guidance and best-practice
examples of patient engagement in medicines development, was
piloted to plan patient engagement in research activities. This
included defining shared purpose, a strategy for engaging diverse
and underserved populations, and methods for maintaining
transparent, bidirectional communication and an ongoing working
relationship. Activities such as patient journey mapping, selection of
therapeutic targets, optimization of patient reported outcomes tools,
determination of study endpoints, protocol review and improvement
of recruitment and retention were reviewed and prioritized as
potential co-creation projects. Metrics were defined to track the
quality of patient engagement and how patient engagement
impacted research at Takeda.

Results: A successful model of collaboration between Takeda and
the Parkinson’s Foundation was created. This model was utilized to
conduct a patient panel and patient advisory board to discuss
Parkinson’s clinical trials and integrate the patient perspective into
research and development of new therapies. Patient engagement
impacted Takeda's approach to clinical development, and the
creation of a refined model of patient engagement, supported by the
Patient Engagement Quality Guidance, influenced both
organizations’ approach to this work.

Conclusions: Structured, collaborative models are critical to
advancing patient engagement in research and co-creating clinical
trials. Bringing their shared expertise to the table, pharmaceutical
companies and patient advocacy organizations can optimize clinical
trials through patient engagement in research.
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Improving clinical trials through the science of patient
engagement

Karlin Schroeder*, Megan Feeney, Christiana Evers, Casey
Gallagher, Veronica Todaro

Parkinson’s Foundation, New York, NY, USA

Background: Patient engagement in research is the meaningful
inclusion of patients as equal partners in research decision making,

from determining therapeutic targets to disseminating study results
and at each point in between. Although patient engagement is a
rapidly expanding field, rigorous methodology and metrics are not
yet well established. To fill this gap, the Parkinson’s Foundation is
leading the development of an evidenced-based, standardized
approach to patient engagement in research.

Objective: To make Parkinson’s disease clinical trials more efficient
and effective by leading the development and implementation of the
science of patient engagement in research.

Methods: A landscape review of patient engagement was
conducted. Gaps in methodologies, metrics, tools and best practice
models were identified. The Parkinson’s Foundation determined four
key gaps as priorities to address:

« A lack of clarity of the role of patient advocacy groups in patient
engagement.

« Poorly-defined metrics for the quality and quantity of patient
engagement and the impact of patient engagement on the
research process.

« Few standardizes tools to conduct patient engagement.

* No models for partnerships between international Parkinson’s
patient organizations conducting patient engagement.

A strategic plan was created to address these gaps and establish a
basis for the science of patient engagement.

Results: The Parkinson’s Foundation successfully launched one
project to address the lack of clarity of the role of patient advocacy
groups. Another project to better define metrics in patient
engagement was also successfully launched. A standardized tool
for patient engagement which the Foundation took a leadership role
in developing is in beta testing. A collaboration with Parkinson’s UK
on patient engagement in research established a successful model
for partnerships between international patient organizations.
Evaluation of these initiatives is ongoing. Based on impact,
initiatives maybe replicated and scaled.

Conclusions: The Parkinson’s Foundation has built on its track
record of 15 years leading the field in developing the science of
patient engagement in research. New methodologies, metrics and
tools are emerging that can serve to standardize the field of patient
engagement.
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Examining Parkinson’s disease psychosis treatment and
outcomes in the real world: Interim year 1 findings from the
INSYTE observational study
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" Rush University Medical Center, Chicago, IL, USA

2 Toronto Western Hospital, Toronto, Ontario, Canada
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4 ACADIA Pharmaceuticals, San Diego, California, USA

5 Worldwide Clinical Trials, Morrisville, North Carolina, USA

Introduction: Parkinson’s disease is the second most common
neurodegenerative disease, and over 50% will experience
symptoms of psychosis at some point during the course of the
disease. Despite the prevalence of Parkinson’s disease psychosis
(PDP), longitudinal studies have not evaluated treatments and
outcomes in clinical practice, and a considerable gap exists in our
understanding of them. The goal of the study is to examine real-
world management of PDP and its treatment outcomes.

Methods: The INSYTE Study is enrolling up to 750 PDP patients
and their caregivers, from up to 100 sites in the United States, with
a prospective, non-interventional, observational design. The study
will collect clinical, humanistic, and economic data at follow-up visits
for up to three years from enroliment.
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Results: Preliminary baseline findings from 55 enrolling sites
indicate that investigators at the majority (75%) of enrolling sites are
neurologists, of whom 44% are in private practices, as opposed to
academic or hospital-based centers. Baseline findings from 334
enrolled patients indicate that most are Caucasian (95%), male
(63%), retired (76%), married (75%), and live in a private residence
(92%). Most patients (86%) are participating in INSYTE with a
caregiver. Average patient age is 74.7 years. Mean duration since
PD and PDP diagnosis were 8.8 and 2.6 years, respectively. At
baseline, 12% had no cognitive impairment, 50% had slight or mild
impairment, and 38% had moderate or severe impairment. At
enrollment, 33% of patients were utilizing an antipsychotic: of those,
82% were utilizing an antipsychotic as monotherapy (primarily
pimavanserin [50%] and quetiapine [25%]).
Pimavanserin+quetiapine was the most frequently employed
combination antipsychotic therapy (15%).

Conclusion: The INSYTE Study is the largest observational study
to date to explore PDP treatments and patient outcomes in a real-
world setting. Results from this study will better inform the scientific
community on current practices and potentially support updates to
treatment guidelines and standards of care for the management of
PDP. These data represent baseline characteristics of the enrolled
patients (and caregivers, when present). Initial follow-up data with
clinical, economic, and humanistic findings will be presented,
reflecting the year 1 interim analyses.

Funding: The INSYTE Observational Study is funded by ACADIA
Pharmaceuticals, Inc.
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NILO-PD: A phase 2A study of nilotinib in patients with
advance Parkinson’s disease: Recruitment initiatives
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Objective: To review a multi-modal recruitment strategy used in a
Phase 2 clinical trial of moderate/advanced Parkinson disease (PD).
Background: NILO-PD is a multicenter, Phase 2 trial assessesing
safety and tolerability of daily nilotinib compared to placebo in 75
moderate/advanced PD participants. The study is conducted at 25
Parkinson Study Group (PSG) sites in the US. Recruitment began in
November 2017, expected completion in late 2018. A higher than

anticipated screen failure (SF) rate required implementation of
additional recruitment strategies to meet study timelines.

Methods: A Recruitment Committee (RC) comprised of the study
principal investigator, several members of the study team, and a
patient representative formed to create a multi-modal recruitment
strategy to increase awareness among the PD community about
NILO-PD.

« Recruitment tools: toll-free number, study specific email address
and study website were created to connect interested
participants with participating sites. Recruitment brochures,
posters, and healthcare provider outreach letters.

Involvement and support from advocacy organizations in
recruitment efforts. The study was highlighted on PD focused
social media pages and websites including Fox Trial Finder and
PSG. The study was presented to patient advocates and
updates provided as the study progressed.

Monthly coordinator and investigator teleconferences to discuss
current recruitment barriers, strategies to overcome and new
initiatives.

Results: As of November 27, 2018, 120 subjects have been
screened, 38 screen failed, 6 declined, and 64/75 have been
randomized. Our SF rate has been consistently decreasing (see
figure 1). A qualitative analysis revealed the most effective
recruitment strategies included engaging PD advocates and open
diucssion between sites about recruitment barriers and successes.
A number of recent social media posts and communications with
advocates helped potential participants connect with local study
sites.

Conclusion: Future studies of nilotinib in PD should be aware of
the high screen failure rate related to the intrinsic safety profile of
the drug triggering strict inclusion/exclusion criteria. Realistic
planning of study timelines and implementation of comprehensive
recruitment plans are essential for success of future nilotinib studies
or any other agents with a similar risk profile in PD. RC efforts have
been essential in supporting the trial.

.

Figure 1
Screen Failure Rate vs. Enrolled Participants
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A Phase 3 study of isradipine as a disease modifying agent in
participants with early Parkinson’s disease (STEADY-PD lll):
Final study results

Tanya Simuni*

Northwestern University, Chicago, IL, USA

Objective: To assess the efficacy of isradipine, a dihydropyridine
calcium channel antagonist to slow the progression of Parkinson’s
disease (PD).

Background: Isradipine, a dihydropyridine calcium channel
antagonist has been shown to be neuroprotective in animal models
of parkinsonism. Epidemiological data also points to a reduced risk
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of PD with chronic use of dihydropyridines. Previously completed
Phase 2 study shown that isradipine was safe and tolerable at
doses that were neuroprotective in animal models.

Methods: STEADY-PD lll is an NINDS funded Phase 3, parallel
group, placebo-controlled 36 months study evaluating the efficacy of
isradipine 10mg daily as a disease-modifying agent in early PD. The
study is being conducted at 54 Parkinson Study Group sites in US
and Canada. The study recruited 336 participants with de novo PD
not requiring symptomatic therapy and followed them prospectively
for 36 months. The primary outcome is the change from baseline in
the Unified Parkinson Disease Rating Scale (UPDRS) Part I-lll
score as measured in the ON state at month 36, in the active arm
compared to the placebo arm. Secondary outcome measures
include: 1) Time to initiation and utilization of dopaminergic therapy;
2) Time to onset of motor complications; 3) Change in non-motor
disability and other PD motor and non-motor outcome measures.
Results: Enrollment was started in November 2014 and was
completed in 12 months, 6 months ahead of schedule including 10%
minority recruitment. At baseline the cohort was age 62 (SD=9),
68% male, and 0.9 (SD=0.7) years from PD diagnosis. As of
November 16, 2018, 317 subjects have completed the study, 17
have prematurely withdrawn (96% retention) and 297 have initated
PD symptomatic therapy. Final data analysis will be available early
February 2019 and presented at the meeitng.

Conclusion: The study has a number of unique design features,
including a 3-year duration of intervention, and assessment of the
primary outcome in the medications ON state. Retention and
completion rates have been remarkably high for this type of trial due
to the joint effort of multiple stake holders (the study team,
sponsors, advocacy organizations and people with PD).

Study supported by the NINDS U0O1NS080818 and U0O1NS080840
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Long-term efficacy for parkinsonism and safety of zonisamide
in patients with dementia with Lewy bodies: A phase lll trial
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Objective: To evaluate the long-term efficacy for parkinsonism and
tolerability of zonisamide in patients with dementia with Lewy bodies
(DLB)

Methods: Outpatients diagnosed with probable DLB were
randomized into 3 groups (placebo, zonisamide 25 and 50 mg/day)
and then treated with fixed dose of test drugs for 12 weeks in a
double-blind (DB) manner. Subsequently, all patients received 25-
mg/day zonisamide over 2 weeks and then the flexible dose (25 or
50 mg/day) was allowed according to patients’ conditions in a 40-
week, open-label (OL) extension phase. The efficacy (UPDRS part
IIl, MMSE and NPI-10) and safety were evaluated.

Results: After randomization, 346 patients who took zonisamide at
least once after the DB phase were included in the analyses (At
baseline; mean age, 77.2 years; mean durations of dementia and
movement dysfunction, 3.6 and 2.7 years; mean levodopa dose,
251 mg/day). Approximately 60% of patients took zonisamide 50 mg
more frequently than 25 mg in the final 4-week period. The score
reduction in UPDRS part Il continued until 24—28 weeks around,

and then the score maintained until the final evaluation time point
(31.9 to 25.6 in the 25-mg/day group; 31.2 to 25.1 in the 50-mg/day
group). No remarkable score change in MMSE or NPI-10 showed
throughout the trial. Adverse events newly developed in the OL
phase or largely increased compared with those developed in the
DB phase were not found.

Conclusions: Zonisamide shows the long-term efficacy for DLB
parkinsonism without deterioration of cognitive function, BPSD and
safety in DLB patients.
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The protocol for a combined upper limb exercise and Do-It-
Yourself community program for people with Parkinson’s
disease

Ruby Cheung, Irene S.K. Wong-Yu*, Margaret KY Mak

Department of Rehabilitation Sciences, The Hong Kong Polytechnic
University, Hong Kong

Background: Most people with Parkinson’s disease (PD) focus on
mobility training in the community, but may neglect the importance
of regaining hand dexterity and upper limb daily functions. Besides,
social isolation, without any involvement in meaningful and
sustainable leisure activities, may affect mood and participation.
This 6-month upper limb program serves as the active control arm
of an aerobic walking study.

Objectives: The aim of the present study is to promote the
participants’ long-term exercise compliance on upper limb training
combined with Do-it-yourself (DIY) projects. Their feedback and
satisfaction with the exercise program will be explored.

Methods. Eighty participants will be randomized into either the
upper limb or aerobic walking group. A 6-month upper limb program
consisted of stretching, strengthening, timed fine motor control
exercise and DIY practice (including patchwork, Origami, knot and
upcycling craftwork) will be provided under the supervision of a
physiotherapist. Participants will receive ten 90-minute sessions,
(i.e. once/week in the first 6 weeks, followed by once/month for the
next 20 weeks). Participants will perform home exercise for 2
sessions per week for 26 weeks (30 to 45 minutes per session).
Using mobile message apps, the trainers will communicate with
participants by uploading the training schedule and materials,
monitoring progression and providing instant feedback. The 6-week
exercise attendance will be documented and the participants will
report 6-month exercise compliance and adverse effects using
exercise diary. A satisfaction feedback survey will be conducted
after treatment completion.

Results: Seven participants completed the 6-month program. The
6-week attendance was 97.6% and the 6-month exercise
compliance was indicated by 72% of all participants completing at
least twice a week of 30-minute home exercise. No adverse effects
were reported. The majority of participants agreed the combined
program was appropriate and enjoyable, as well as beneficial to
their hand dexterity and daily functions.

Conclusion: This combined upper limb exercise and DIY
community program is safe and feasible for people with PD, and
could promote their long-term exercise adherence and sense of
achievement. Further study is important to investigate the effects of
this program on hand dexterity and upper limb daily functions in PD
management.
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Levodopa carbidopa prodrug (ABBV-951) 24 hour continuous
subcutaneous infusion shows similar pharmacokinetics in
Caucasian and Japanese healthy volunteers

Masayoshi Yanagawa*', Naotaka Uchiyama*', Maurizio Facheris?,
Janet Benesh?, Wei Liu?, Matthew Rosebraugh?

" AbbVie, Tokyo, Japan

2 AbbVie, North Chicago, lllinois, USA

Objective: Characterize levodopa pharmacokinetics (PK) and
safety/tolerability of ABBV-951 in healthy Caucasian and Japanese
subjects.

Background: Parkinson’s disease is the second most common
neurodegenerative disease and is characterized by progressive
degeneration of the dopaminergic system resulting in bradykinesia,
rigidity, tremor and postural instability. Early stage symptoms are
managed with oral treatment; however, as Parkinson’s disease
progresses, symptoms are no longer well controlled by oral
medication due to the short half-life of levodopa and a narrowing
therapeutic window. ABBV-951 is a novel levodopa/carbidopa
prodrug which has the potential to be delivered through a minimally
invasive subcutaneous (SC) infusion and provide therapeutic levels
of levodopa over 24 hours.

Methods: In this Phase 1 open-label study, ABBV-951 was
administered as a single continuous SC infusion to the abdomen to
Caucasian and Japanese healthy volunteers (45-75 years old) over
a 24 hour period. Serial plasma PK samples were collected to assay
for levodopa concentrations. Safety and tolerability were assessed
throughout the study.

Results: Following ABBV-951 administration, levodopa PK profiles
were similar between Caucasian and Japanese healthy volunteers.
No clinically meaningful differences in mean levodopa exposures as
assessed by Cmax, AUCt and AUCInf were observed between
ethnicities (<15% difference). The median levodopa half-life was
also comparable between Caucasian and Japanese subjects (1.5
vs. 1.6 hours, respectively). Stable levodopa exposures were
achieved for the majority of the treatment period in both ethnic
groups. There were a total of 2 adverse events reported in the
completed group (8 Caucasian and 8 Japanese) by different
subjects: one headache and one report of erythema at the infusion
site. Both adverse events were mild in severity.

Conclusions: Following 24 hour ABBV-951 SC infusion, levodopa
PK was similar between Caucasian and Japanese subjects. The
infusion was well tolerated in both ethnic groups.

CLINICAL SCIENCE: Rating scales

P24.01

Validating a new dependency measure for Parkinson’s disease
Neil Ramsay, Angus Macleod*, Carl Counsell
University of Aberdeen, Aberdeen, United Kingdom

Background: Functional dependency (i.e. requiring help from
others with basic activities of daily living) is an important patient-
centred outcome in Parkinson’s disease (PD). We aimed to create a
simple tool to dichotomously assess dependency in PD patients,
based on the Unified Parkinson’s disease rating scale (UPDRS) part
2 scale, which is widely collected in PD research studies.

Methods: We used data from the Parkinson’s Incidence Cohorts
Collaboration, an international collaboration of incidence cohorts in
Northern Europe with about 1100 participants. Each patient had
serial measurements with the original or MDS Unified Parkinson’s

disease Rating Scale (UPDRS). We defined dependency from only
the specific items of these scales relating to activity limitation
(hygiene, dressing, feeding, and walking [and getting out of a chair
in the MDS version]). We validated this new measure against cut-
offs from other activity limitation scales (Schwab & England score
<80% and Barthel Index <19) by testing sensitivity and specificity.
We assessed construct validity by comparing motor impairment
(UPDRS part 3), cognition (MMSE) and quality of life (PDQ-39)
between those defined as dependent and independent on the new
scale.

Results: Our dependency tool showed high specificity and good
sensitivity versus Schwab & England (specificity and sensitivity 94%
and 70% respectively at baseline; 90% and 84% respectively at 5
years) and similar results versus the Barthel Index. We also found
evidence for construct validity with lower MMSE and poorer quality
of life in those dependent.

Conclusion: We have validated a simple tool to dichotomously
assess dependency in PD patients, which can be widely used in
research studies which have collected UPDRS data but not specific
data on dependency.

P24.02

The new Parkinson’s disease Composite Scale: A proven
instrument for the quick and holistic assessment of
Parkinson’s patients

Pablo Martinez Martin’, Giada Radicati?, Carmen Rodriguez-
Blazquez®, John Wetmore®, Norbert Kovacs®, Ray Chaudhuri®,
Fabrizio Stocchi®, Dominic Graham’, Russell Patten*8

' Carlos Il Institute of Health, National Center of Epidemiology and
CIBERNED, Madrid, Spain

2 |stituto di Ricovero e Cura a Carattere Scientifico San Raffaele
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3 Carlos Il Institute of Health, National Centre of Epidemiology,
Madrid, Spain

4 University of Pecs, Department of Neurology, Pecs, Hungary

® Kings College Hospital, Neurology, London, United Kingdom

6 Ospedale San Raffaele, neurology, Italy

7 European Parkinson’s disease Association, London, United
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8 European Parkinson’s disease Association (EPDA), Brussels,
Belgium

Background: An instrument that can quickly assess the most
relevant symptoms experienced by people with Parkinson’s disease
(PD) in general, and overloaded clinical settings, is needed. The
recently validated Parkinson’s disease Composite Scale (PDCS)
was designed to fulfill this gap as a quick, comprehensive
instrument for PD evaluation.

Objective: Extensive evaluation of the clinimetric properties of the
PDCS using a large international sample.

Methods: International, cross-sectional study. In addition to the
PDCS, the Movement Disorder Society-Unified Parkinson’s disease
Rating Scale and the Clinical Impression of Severity Index for PD
were applied. Basic clinimetric attributes of the PDCS were
analyzed.

Results: 776 PD patients were included. Missing data percentage
was low (3.2%). The PDCS total score showed negligible floor and
ceiling effect. Three factors (54.5% of the variance) were identified:
Factor 1 including motor impairment, fluctuations, and disability;
Factor 2, non-motor symptoms; and Factor 3, tremor and
complications of therapy. Cronbach’s alpha was 0.66 to 0.79 for the
multi-item domains. Inter-rater reliability of 209 cases showed
weighted kappa values 0.79-0.98 for items and intraclass
correlation coefficient values 0.95 (Disability) to 0.99 (Motor and
Total score). The Bland-Altmann method, however, did show
irregular concordance. PDCS precision, on standard error of
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measurement from inter-rater assessments, and convergent validity
with equivalent constructs of other measures (=0.70) was
acceptable. PDCS scores were significantly different by HY stage
(Kruskal-Wallis test, all p<0.001).

Conclusion: Overall, in line with previous findings, the PDCS is a
feasible, acceptable, valid, reliable, and precise instrument for quick
assessment of PD patients.

P24.03

Rasch analysis of the clinimetric properties of the Korean
dizziness handicap inventory in patients with Parkinson’s
disease

Hui-Jun Yang* Da-Young Lee, Ji-Yun Park

Ulsan University Hospital, Ulsan, South Korea

The Korean Dizziness Handicap Inventory (KDHI), which includes
25 patient-reported items, has been used to assess self-reported
dizziness in Korean patients with Parkinson’s disease (PD).
Nevertheless, few studies have examined the KDHI based on item-
response theory within this population. The aim of the present study
was to assess the feasibility and clinimetric properties of the KDHI
instrument using polytomous Rasch measurement analysis. he
unidimensionality, local independence, scale precision, item
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difficulty (severity), and response category utility of the KDHI were
statistically assessed using Rasch measurement analysis with the
Andrich rating scale model. The utilities of the ordered response
categories of the three-point Likert scale were analyzed with
reference to the probability curves of the response categories. The
separation reliability of the KDHI was assessed based on person
separation reliability, which is used to measure the capacity to
discriminate among groups of patients with different levels of
balance deficits.Principal component analyses of residuals revealed
that the KDHI had unidimensionality. The KHDI had satisfactory
PSR and there were no disordered thresholds in the three-point
rating scale. However, the KDHI showed several issues for
inappropriate scale targeting and misfit items (item 1 and 2) for
Rasch model. The KDHI provide unidimensional measures of
imbalance symptoms in patients with PD with adequate separation
reliability. There was no statistical evidence of disorder in
polytomous rating scales. The Rasch analysis results suggest that
the KDHI is a reliable scale for measuring the imbalance symptoms
in PD patients, and identified parts for possible amendments in
order to further improve the linear metric scale.

CLINICAL SCIENCE: E-health and
technology

P25.01

Telehealth — Current trends and future potential
Joanne August*
Widener University, Chester, PA, USA

Introduction: Parkinson’s disease (PD) is a chronic and complex
neurodegenerative disorder characterized by disabling motor and
nonmotor symptoms. Geographical barriers, financial obstacles, and
progressive physical disability limit safe, high quality, patient-
centered care. With readily available access to personal health
information through cloud computing, innovative software
applications, and collaborative networks, telehealth is overcoming
barriers to deliver health care to the home. The utilization of
telecommunication technologies to enhance access to care with a
patient-centered approach can assist to overcome these barriers.
The purpose of this review is to discuss the current trends and
future potential for telehealth in adults with PD.

Method: A literature search was conducted without time restriction
on the publication year using MEDLINE, Academic Search Premier,
CINAHL, PsycINFO, Health Source: Nursing/Academic Edition,
Computers & Applied Sciences Complete, Regional Business News,
Business Source Elite, Library, Information Science & Technology
Abstracts, Newspaper Source, Education Research Complete,
SPORTDiscus, Communication & Mass Media Complete,
SocINDEX, Humanities International Complete, and PsychTESTS
using the keywords telehealth, telemedicine, telemonitoring,
telepreactice, telenursing, telecare, Parkinson’s disease, Parkinson
disease, Parkinson’s disease, pd, parkinsons, and parkinsonism.
Results: Based on the 80 eligible studies, an analysis of current
trends of interdisciplinary trends of telehealth and possibilities for
future research in the care of patients with Parkinson’s disease is
discussed.
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The facilitators and barriers of telemedicine: How it can affect
patients with Parkinson’s disease

Taylor Fitzgerald', Valerie Carter*', Joseph Carter?

" Northern Arizona University Program in Physical Therapy,
Flagstaff, Arizona, USA

2 Carter Rehabilitation, Flagstaff, Arizona, USA

Introduction: Telehealth first began in 19681, and now with the
advancement in technology, the increasing number of individuals
with chronic illness, and the need to increase accessibility of
treatment, finding a successful telehealth system is more important
than ever. This review focuses on the barriers and facilitators of
telehealth and theories as to how to implement a successful system.
Additionally, it will focus on how telehealth can be successfully
implemented and benefit persons with Parkinson’s disease.
Methods: Two literature searches were completed, each using
PubMed, CINAHL, and MEDLINE. The first search was conducted
to find any potential barriers or facilitators for telehealth. A total of
2,224 articles were found, and after implementing the exclusion and
inclusion criteria a total of 13 studies were reviewed. The second
search was conducted to see how telehealth is being implemented
for persons with Parkinson’s. A total of 203 articles were found
initially, however only 8 pertained to the inclusion/exclusion criteria.
Results: Five main barriers were found for telehealth along with
three main facilitators. With respect to telehealth and its beneficial
implementation to patients with Parkinson’s, there seems to be two
popular barriers and one main facilitator. Each search yielded more
than what was stated above and were summarized and quantified.
Discussion and Conclusion: Working to create a well-functioning
telehealth system would be highly beneficial to our healthcare
system, and therefore any limiting factors should be diminished.
Such systematic shortcomings can be hard to address, and any
changes may not be readily adopted by patients, care givers, and
health professionals. Focus is needed on why these barriers exist
and further research is needed with the goal of reducing them.
Keywords: Telehealth, Barriers and Facilitators, Parkinson’s
disease
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Technology serving elderly couples living with Parkinson’s:
Key steps and components of a web-based intervention

Line Beaudet', José Coté’, Nicole Charpentier*?, Sylvain
Chouinard®, Renée Descéteaux®, Michel Panisset®, Patricia Auger’,
Dora Rodriguez’, Geneviéve Rouleau’, Romain Rigal*?

' Centre de recherche du Centre hospitalier de I'Université de
Montréal, Montréal, Québec, Canada

2 Parkinson Québec, Montréal, Québec, Canada

3 Centre hospitalier de I'Université de Montréal, Montréal, Québec,
Canada

Background: Technology appears to be promising for meeting the
support needs of elderly couples living with Parkinson’s in urban
and rural areas.

Aims: A study was undertaken in Montreal (Canada) with eight
elderly couples to develop and evaluate a Web-based intervention
that is accessible, functional and complementary to existing health
and community services.

Method: Based on the Intervention Mapping framework, the action
research consists of four steps: 1) the development of messages
algorithms oriented towards couples; 2) the validation of the
intervention contents with the couples participating in the study and
expert clinicians; 3) the transposition of the intervention contents
into a Web application; and 4) qualitative assessment of the

acceptability, functionality and utility of the intervention with the
couples.

Results: The Web-based intervention consists of seven sessions
(1530 min./session), 112 support videos from a virtual nurse, 60
animations featuring couples who have successfully solved
Parkinson’s related difficulties, 40 different coping strategies and 20
printable reminders in the Web platform. Action research and
ongoing feedback with the participating couples and the multimedia
team has helped to create an innovative intervention that improves
their ability to self-manage Parkinson’s disease, by mobilizing their
ability to work together to meet their support needs and by helping
them to plan their future. The validation loops, the relational
approach favored to carry out this intervention and the various role
models proposed throughout the Web-based intervention seem to
be the key components to promote the couples’ empowerment, self-
efficacy and quality of life.

P25.05

A wearable sensor device with internet connectivity for
accurate movement assessment in Parkinson’s patients

J. Sebastian Marquez*', Corneliu Luca? Masudur R. Siddiquee’,
Robin Mayrand', Roozbeh Atri', Ou Bai'

' Florida International University, Miami, Florida, USA

2 University of Miami, Miami, Florida, USA

The objective of this study was to design a wearable sensor device
with internet connectivity to quantify the movement assessments
associated with Parkinson’s disease, which is commonly performed
during regular clinic visits. Having an objective assessment of
disease prognosis will support treatment modification for accurate
and timely intervention. Although several studies have successfully
explored the feasibility of motor symptom measurements, common
clinical practice still relies upon a subjective assessment performed
every 3-6 months, which encompasses finger tapping, pronation
and supination, hand opening and closing, and the evaluation of
resting, and postural tremors. The proposed wearable system has
the potential of decreasing the burden associated with the snapshot
effect of clinic visits while tracking interventional outcomes.

In this study, ten persons with Parkinson’s disease were recruited,
from a cross-sectional group of patients ranging from no motor
symptoms to level 2 in the MDS UPDRS. Data was collected using
an angle sensor located along the purlicue and an inertial
measurement unit at the distal part of the index finger. A total of 20
samples were recorded for the motor assessments at a sampling
rate of 125 Hz. Metrics for classification included a measure of
bradykinesia, calculated as the decrease in opposition of index
flexion amplitude from consecutive iterations, as well as, the



166 WPC 2019 Abstracts

slowness and irregularity of finger tapping. Machine learning
algorithms were trained using data scored by a movement disorder
expert. Preliminary results show a predictive accuracy of 83.3%,
signifying the potential for use of the designed tool to quantify
movements objectively and accurately. The developed wearable
device for objective motor symptom monitoring may be used as a
clinical tool to support movement disorder specialist's motor
diagnosis. Future work will focus on gathering motor data from
different levels of disease prognosis to prevent biased predictive
models. Moreover, motor symptoms will be blindly scored by a
second movement disorder specialist, to explore the effects of
interobserver error.

P25.06

Feasibility analysis of hand rotation test for quantifying
Parkinson’s disease motor states: Smartphone vs wristband
motion sensor

Somayeh Aghanavesi', Mevludin Memedi*?, Hasan Fleyeh’

" Dalarna University, Borlange, Dalaran, Sweden

2 Orebro University, Orebro, Sweden

Aim: To investigate the feasibility of using smartphone inertial
measurement unit (IMU) sensors for quantifying motor states of
Parkinson’s disease (PD) patients. More specifically, the aim is to
compare results from IMUs and wristband motion sensors during
hand rotation (Hr) tasks.

Background: Motion sensors are common for evaluating the motor
states in PD. They are potentially improving the management of PD.
Previous research has shown objective measures derived from
wristband motion sensors are valid, reliable and responsive to PD
treatment [1]. Smartphones are available, and customizable with
sending notifications. Assessment of Hr task with smartphones can
facilitate remote monitoring of PD.

Method: A healthy subject performed repeated Hr tests during a
week while wearing a wristband sensor (Shimmer3) and holding a
smartphone (iPhone 7). Tests lasted for about 10 to 20 seconds and
were performed with dominant hand. Data consisted of 3D
accelerometer recordings of both instruments. Similarity score for
smartphone IMUs and wristband sensor signals were measured by
cross-correlation  coefficients between their  corresponding
magnitude acceleration signals. Features were extracted according
to previous study (P_Std) [1] and Treatment response index score
(TRIS) was estimated to predict the symptom states. Similarity of
important features calculated for both instruments in this study and
P_Std were estimated. The pre_developed machine Ilearning
algorithm [1] was trained using features of healthy subjects and PD
patients in P_Std. IMU feature set in this study was used as testing
set. TRIS for subject in this study was estimated. Mean of TRIS was
calculated.

Results: Mean similarity score between IMUs and wristband sensor
was 0.84 indicating good similarity. More than 50% of important
features from both instruments were similarly important as in P_Std.
Mean TRIS using IMUs data as testing set was 0.01 (SD=+0.03)
indicating IMU data is sufficient for estimating the status of the
subject.

Conclusions: It is feasible to use IMUs integrated in smartphones
for collecting Hr test data. Results need to be further investigated in
larger scale study.

[1]1 I. Thomas, et al., “A Treatment-Response Index From Wearable
Sensors for Quantifying Parkinson’s disease Motor States,” IEEE
Journal of Biomedical and Health Informatics, vol. 22, pp. 1341-—
1349, Sep 2018.
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An Internet of Things system for patient empowerment: a case
study on measuring patients’ understanding of causal
relationships between symptoms and behaviour

Liran Karni', Mevludin Memedi*', Ella Kolkowska’, Isabella
Scandurra’, Paul de Roos? Dag Nyholm? Gunnar O. Klein®

' Orebro University School of Business, Department of Informatics,
Orebro, Sweden
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3 Orebro University, Orebro, Sweden

Background: People with Parkinson’s disease (PD) must adhere to
medication schedules and some need to adjust their medication to
the rapid fluctuations of their motor function. Consequently, disease
self-management is essential in PD and this requires high level of
patient health literacy and empowerment. The research project
EMPARK aims to achieve this goal by home monitoring using
Internet of Things-based system complemented with self-
registration of exercise, meal times and quality of life assessment.
The registered data are presented in a comprehensive summary
view in a tablet app. Preliminary results from previous evaluations
indicate high level of technology acceptance and identified improved
anticipated health literacy and empowerment among the patients.
Before deployment and field tests, further studies are required to
understand how patients interpret data presented by the system.
Aims: To evaluate the ability of patients to understand causal
relationships between disease symptoms and behaviour presented
from synthetic representative cases using the system. Secondary
and tertiary aims are to assess usability and identify requirements
for improvement of the application before deployment.

Methods: Based on previous work in the patient empowerment
domain where empowerment factors such as health literacy is
positively associated with use of health information technology, we
measure patient understanding of possible causal associations
between symptoms and management of the disease. Patients are
recruited through the Swedish Parkinson Association during spring,
2019. Patients will be represented with synthetic realistic, clinically
derived cases of PD scenarios including symptoms and related self-
management data. Each case is developed and validated by clinical
experts. The understanding of the possible causal associations is
qualitatively assessed by semi-structured interviews. In addition,
quantitative,  questionnaire-based  assessment of patient
comprehension is performed based on an online video
representation of the clinical scenarios. Results of the analyses will
be triangulated.

Expected results: By using simulation of the system, patients will
be able to identify causal relationships between symptoms and self-
management. This pre-implementation study will help in
understanding the abilities and assumptions of the PD patients
when applying the system, and therefore can become a useful
method for assessment of the usability and further development of
systems for PD patient empowerment.

P25.08

Parkinson’s Kinetigraph (PKG) in clinical management of
Parkinson’s disease

Shalini Rao*, Louise Ebenezer, Sandip Raha

Princess of Wales Hospital, Abertawe Bro Morgannwg University
Health Board, Bridgend, United Kingdom

Aims: To assess role of PKG in management of Parkinson’s
disease (IPD) and its effect on drug treatment as well as decision for
advanced treatment.
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Methods: 45 PKG reports between February ‘16 and May ‘18 from
IPD patients in the Movement Disorder Clinic were studied. 37 had
a valid reason documented for PKG. 17 male, 20 female. Mean age
71.6 years. Mean duration of IPD 6.37 years, range 1 to 26 years.
Results: There were multiple indications for PKG for most patients.
These included dose failure (14 patients), off periods and wearing
off (11), possible off dystonia or dyskinesia (5), freezing, falls and
relationship with medication (6), bradykinesia and pain (7) and to
quantify dyskinesia (3).

On clinical grounds, we felt that 10 of the 36 patients are likely to
need complex treatment before PKG. One was already on
Apomorphine (Apo-go pen).

After PKG, 4 patients started complex treatment (all had Apo-Go
pen). One patient is being assessed for DBS. 5 patients did not
need complex treatment but changed their medication with increase
in dosage of L-dopa in 4 patients and a reduction in dosage in one
patient. We envisage that 2 of these 5 patients are likely to need a
form of complex treatment in the near future.

Cost of postponing advanced treatment for 5 patients: Apo-go pump
(average cost of £5400/pump/year) led to a saving of £27,000/year.
Postponement of Apomorphine (Apo-go) pen treatment (average
cost of £3,200/year) led to a saving of approx. £16,000/year.

35 patients changed their PD medication after PKG.

Furthermore, 13 were found to have mild to significant dyskinesia
with 6 needing a reduction in drug doses. 26 patients were under
treated, mostly with off-periods, with 23 needing an increase in drug
dosage.

Conclusion: PKG is useful for patients with Complex Parkinson’s
disease to delineate symptoms of dyskinesia, dystonia and wearing
off periods.

PKG often assists in a change in the patient’'s medication leading to
better symptom control.

PKG can be useful in postponing complex treatments in IPD,
resulting in significant financial saving.

P25.09

A Swedish self-tracking app for improving neurology visits for
Parkinson’s disease

Therese Scott Duncan*’, Eleonor Hgstrém?, Inger Lundgren? Sara
Riggare’

' Karolinska Institutet, Stockholm, Sweden

2 The Swedish Parkinson’s disease Association, Stockholm,
Sweden

Introduction: The Swedish national guidelines for Parkinson’s
disease (PD) were launched in 2016. The guidelines comprise
recommendations for diagnostics, treatment and rehabilitation.
However, it could be difficult to conclude what treatment and
rehabilitation people with PD (PwP) should have without objective
data; e.g. perceived health, sleeping patterns, motor skills and
medication intake. Such data could be a learning possibility for PwP
and supportive in the dialogue with healthcare providers, especially
when considering advanced treatments. The aim here is to 1)
examine the needs of PwP for better learning possibilities and
dialogue with their healthcare team, and 2) to pilot test a
smartphone app for self-tracking; ParkWell.

Method: As a needs assessment, we used the result of a survey
(from early 2018), conducted by The Swedish Parkinson’s disease
Association (SPDA) which aimed to follow up the Swedish
guidelines and targeted all members — 5 200 persons. Pilot usability
tests of ParkWell were also conducted with five PwP.

Result: The results from the survey (response rate 69%, n=3588)
showed that 74% considered knowledge about PD to be very
important. However, only 8% experienced they had very good
knowledge, and 54% said they had good knowledge about their PD.
According to the guidelines a person with ineffective treatment
should be assessed by PD specialists, for potential advanced

treatment. Only 30% reported such an assessment. However, when
not given advanced treatment, only 19% of the participants received
an explanation. The five pilot usability tests done with PwP, shows
that they are all positive towards a self-tracking tool. The
participants expressed the need for learning more about how they
feel in connection to different situations.

Conclusion: PwP in Sweden feel the need to have knowledge
about their PD, and pilot tests indicate that they are positive towards
ParkWell. With objective data there is a learning possibility, and it
could be supportive in the dialogue regarding decision of advanced
treatment.

Acknowledgements: The authors wish to thank Birgitta Bjérnek,
AbbVie AB, for valuable input regarding ParkWell.
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Assessing tele-health outcomes in multiyear extensions of
Parkinson’s disease trials (AT-HOME PD): Initiation of a long-
term observational study
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Objective: To develop, implement, and evaluate a model for the
remote, long-term observation of Parkinson’s disease (PD) clinical
trial cohorts. We will 1) establish the infrastructure for a new
research model, 2) compare patient-driven and clinician-driven
outcomes, and 3) explore novel biomarkers of PD disability and
progression.

Background: Mobile and remote technologies permit frequent data
collection and objective assessment in the home setting, may
reduce barriers to participation, and may enable the development of
digital biomarkers of disease progression, potentially improving
clinical trial efficiency.

Methods: An estimated 420 participants from two active NINDS-
funded phase 3 interventional studies of potential disease-modifying
therapeutics for PD (STEADY-PDIIl and SURE-PD3) will enroll into
AT-HOME PD. This 24-month observational study will remotely
characterize long-term clinical outcomes using three platforms:
virtual research visits (tele-visits), smartphone-based assessments,
and web-based surveys. Centralized movement disorders
specialists conduct tele-visits annually. Participants complete two-
week sessions of smartphone-based motor tasks using mPower on
a quarterly basis. For consented participants, mPower passively
collects GPS- and accelerometer-based movement and activity
data. Participants are also asked to enroll in an online companion
study (Fox Insight) and to complete surveys quarterly. Data from the
three platforms will be integrated with data from the parent studies,
and the complete dataset will be transferred to the Parkinson’s
disease Biomarkers Program’s Data Management Resource for use
by the broader research community.

Results: To date, 264 of 336 STEADY-PDIII participants and 139 of
298 SURE-PD3 participants have consented to contact by the
University of Rochester. The first participant enrolled in AT-HOME
PD on October 8, 2018. There are currently 26 participants enrolled
and 9 have completed the baseline tele-visit. Of the enrolled
participants, 89% have consented to the smartphone-based
assessments and 73% have enrolled in Fox Insight.

Conclusions: Enroliment in AT-HOME PD has successfully been
initiated. The study is poised to investigate novel tele-health metrics
of PD progression and to assess the feasibility of utilizing them in
future clinical trials.
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4 Michael J Fox Foundation, New York, NY, USA

5 Parkinson’s Foundation, New York, NY, USA

8 Parkinson’s UK, London, United Kingdom

" The Cure Parkinson’s Trust, London, United Kingdom

Background: Development of effective therapies for Parkinson’s is
a high risk and costly endeavor. Recently, a focus on data collected
using new digital technologies has been introduced to improve the
assessment of day-to-day experience of people living with
Parkinson’s. Worldwide collaborative initiatives are in place to take
advantage of mobile sensors and devices as new tools to inform
drug development decision-making. The Critical Path for
Parkinson’s (CPP) consortium, a public private partnership
sponsored by Critical Path Institute, Parkinson’s UK and industry
aims to advance innovative new tools to optimize clinical trials.
Objectives: To present CPP’s pre-competitive collaborative
worldwide network and describe how all stakeholders are working
together to advance the utility of digital technologies for use in
Parkinson’s trials.

Methods: Five nonprofit (NPO)/research charity organizations from
around the world have convened under the CPP consortium in
partnership with industry and academic experts to participate in a
working group with the goal of defining ways to optimize the use of
digital technologies in Parkinson’s clinical trials. The strategy
includes near term focus on the following goals 1) to identify what
symptoms and measurements are important to people living with
Parkinson’s and 2) to assess the landscape of digital measurement
of signs/symptoms by carrying out a comprehensive data inventory
of studies being carried out around the world.

Results: The CPP initiative recognizes the need to catalogue and
inventory relevant Parkinson’s studies where data collection by
digital technologies have been implemented to date. The findings
will inform best practice for data collection using digital technologies
in future studies.

Conclusions: The information gathered from CPP’s assessment of
the use of digital technology in Parkinson’s studies will apply
learnings from other consortium initiatives to develop novel tools to
improve Parkinson’s clinical trials. A robust collaboration between all
stakeholders around the world centered on data standards and data
sharing is key for success in the future.

CLINICAL SCIENCE: Neuroimaging

P26.01

MIBG scintigraphy in the differential diagnosis of Parkinsonism
Sophie Bourgeois™
UZ Brussel, Jette, Belgium

Introduction: The differential diagnosis in patients with
parkinsonism can be challenging. A 123I- metaiodobenzylguanidine
(MIBG)-scintigraphy  gives valuable information about the

(dys)fuction of the postganglionic neurons of the cardiac
sympathetic nervous system. It is known that there is a reduced
cardiac uptake and enhanced washout of 123|-MIBG in patients with
idiopathic Parkinson’s disease (IPD) and Lewy body dementia
(LBD), but not in other parkinsonian syndromes.

Materials and Methods: In this study, 20 patients with a
parkinsonian syndrome who were referred to our department for a
MIBG-scintigraphy between 2012 and 2018, were retrospectively
evaluated. Descriptive statistics were calculated and correlation
between scintigraphic diagnosis (according to the heart tot
mediastinum ratio (HMR), a cut-off value of 1.6 was used) and
clinical diagnosis after follow-up was examined.

Results: In this patient group, there was a concordance between
clinical diagnosis and scintigraphy diagnosis only in half of the
patients. It has to be noted that age can be a confounding factor,
with a lower heart/mediastinum ratio with increasing age. There
were no significant differences between men and women. No clear
effect of medication was found.

Discussion: In this studied patient population, there was no
significant accordance between a decreased HMR and the
diagnosis of IPD or LBD. Only in half of the cases, the scintigraphic
diagnosis concorded with the clinical diagnosis. A new cut-off value
could be proposed.

P26.02

Impact of white matter lesions on cognition and gait in
Parkinson’s disease

Celeste Chen™*', Eric Fang? Mario Jo&o Fartaria®, Chu Ning Ann’,
Bénédicte Maréchal®, Tobias Kober®, Jie Xin Lim* Soo Lee Lim?,
Eng King Tan’, Ling Ling Chan?

' National Neuroscience Institute, Singapore

2 Singapore General Hospital, Singapore

3 Advanced Clinical Imaging Technology, Siemens Healthcare AG,
Lausanne, Switzerland

4 Nanyang Technological University, Singapore

White matter lesions (WMLs) are known to affect gait and motor
functions in Parkinson’s disease (PD) patients, and are associated
cognitive impairment in healthy elderly subjects. WMLs may
contribute to these symptoms due to disruption in neuronal
connectivity, specifically projection axons. WMLs are traditionally
evaluated using visual scales on magnetic resonance imaging
(MRI), which can be time-consuming. We aim to use semi-
automated segmentation to evaluate the correlation between
location of WML volumes and functional decline in PD and healthy
subjects.

Whole brain MRI was performed at 1.5- and 3-Tesla on a case-
control cohort of 55 (20 PD and 35 controls). Global cognitive ability
and executive function were assessed using the Montreal Cognitive
Assessment (MoCA) and Frontal Assessment Battery (FAB). Motor
symptoms were evaluated using the Unified Parkinson’s disease
Rating Scale (UPDRS) Motor Scale. WMLs segmentations were
assessed using an automated method based on a supervised
approach and refined by a partial volume estimation.

Periventricular, frontal and prefrontal WML were positively
correlated with UPDRS (r=0.51 to 0.57, p<0.01). Stepwise
regression showed that periventricular WML alone significantly
predicted UPDRS (b=4824, F(1,50)=23.88, p<0.01) and TBS (b=
-1498, F(1,50)=9.581, p<0.01) scores, while frontal WML alone
significantly predicted MoCA (b=-907, F(1,50)=34.15, p<0.01) and
FAB scores (b=-376, F(1,50)=19.22, p<0.01).

WML volumes segmented using a fully automated multi-modal
segmentation algorithm strongly correlated with overall motor and
gait impairments, as well as deficits in executive functioning. Frontal
lobe functions are more severely affected by WMLs in PD. Future
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studies should aim at evaluating impact of periventricular WMLs on
other PD motor subtypes and in other specific cognitive domains.

P26.03

Selective parafoveal inner retina thinning predicts visual
outcomes in Lewy body diseases

Ane Murueta-Goyena’, Rocio del Pino’, Marta Galdos? Begofia
Arana?, Olaia Lucas-Jiménez®, Marian Acera’, Beatriz Tijero’, Naroa
Ibarretxe-Bilbao®, Natalia Ojeda®, Juan Carlos Gémez-Esteban’,
Inigo Gabilondo™*’

' Biocruces Bizkaia Health Research Institute, Barakaldo, Spain

2 Cruces University Hospital, Barakaldo, Spain

3 University of Deusto, Bilbao, Spain

Objective: To evaluate whether a region-specific thickness analysis
of retina OCT measurements could improve macular atrophy
detection and prediction of visual disability in patients with Lewy
Body Diseases.

Methods: Sixty-two patients with Lewy Body Diseases (LBD),
including patients with idiopathic Parkinson’s disease (iPD, n=50),
dementia with Lewy bodies (DLB, n=8) and E46K-SNCA mutation
carriers (E46K-SNCA, n=4), and healthy controls (HC, n=26) were
included. All participants underwent Spectralis optical coherence
tomography (OCT) macular acquisitions and a comprehensive
battery of primary and visual cognitive function tests. We computed
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bilateral average retinal layer thicknesses within 1-, 2-, 3-, and 6-
mm diameter macular discs and in concentric parafoveal (1 to 2-
mm, 2 to 3-mm, 1 to 3-mm) and perifoveal (3 to 6-mm) rings. Group
differences in OCT parameters and the relationship between inner
retinal layer thicknesses and clinical measures were analyzed.
Results: compared to controls, most aggressive LBD (DBL and
E46K-SNCA) had a significant selective macular thinning of
ganglion cell-inner plexiform layer complex (GCIPL) and inner
nuclear layer (INL) within central 3-mm disc. There was a positive
correlation between inner retinal layer thickness and visual
outcomes in patients, but not in controls. Remarkably, macular
GCIPL atrophy in the parafoveal ring (1 to 2-mm ring) was
significantly associated to worse low contrast visual acuity, contrast
sensitivity, color vision and visual attention processing and speed
(Bonferroni adjusted p<0.05).

Conclusion: Our findings support parafoveal thinning of inner
retinal layers as a sensitive and clinically relevant OCT biomarker in
Lewy body diseases.

P26.04

Asymmetric dopaminergic depletion is related with
cardiovascular non-motor symptom in drug-naive patients with
Parkinson’s disease

Minkyeong Kim*', Park Jong Kyu?, Moon Seunghwan?® Ahn Jong
Hyeon', Kim Ji Sun’, Cho Jin Whan', Youn Jinyoung’

' Department of Neurology, Samsung Medical Center,
Sungkyunkwan University School of Medicine, Seoul, South Korea
2 Department of Neurology, Soonchunhyang University Gumi
Hospital, Gumi, South Korea

3 Nuclear Medicine, Samsung Medical Center, Sungkyunkwan
University School of Medicine, Seoul, South Korea

Background: Even though dopamine transporter (DAT) imaging is
helpful for diagnosis of Parkinson’s disease (PD), the relationship
between clinical symptoms and DAT imaging data has not been
clearly elucidated yet.

Methods: We performed [18F] N-(3-fluoropropyl)-2B-carbon ethoxy-
3B-(4-iodophenyl) nortropane positron emission tomography (FP-
CIT PET) in drug-naive patients with PD. Parkinsonian motor
symptom was evaluated by the Unified Parkinson’s disease rating
scale (UPDRS) part 3 and non-motor symptoms with non-motor
symptom scale for PD (NMSS). We analyzed correlation between
motor and non-motor symptoms, and FP-CIT PET data.

Results: We recruited 42 drug-naive PD patients in this study. In
terms of motor symptoms, only bradykinesia score was correlated
with dopamine transporter uptake in striatum and putamen when
age and sex were controlled. For non-motor symptoms, we
controlled age, sex, and UPDRS part 3 sub-scores (tremor,
bradykinesia, rigidity, axial scores), and cardiovascular symptom
was the only non-motor symptom that had a significant relationship
with asymmetric index of striatum.

Conclusion: Based on our results, among the motor symptoms,
bradykinesia was associated with FP-CIT uptake in putamen and
striatum. In non-motor symptoms, cardiovascular symptom was
correlated with asymmetric DAT uptake in striatum regardless of
age, sex and motor symptoms.
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Abnormal verticality perception in Parkinson’s disease patients
with lateral trunk flexion is associared with hypoperfusion in
the right temporoparietal junction

Masayuki Kohsaka*', Tomoko Oeda’, Shigetoshi Takaya? Atsushi
Umemura’, Satoshi Tomita', Kwiyoung Park’, Kenji Yamamoto’,
Hideyuki Sawada’

' Clinical Research Center and Department of Neurology, National
Hospital Organization Utano Hospital, Kyoto, Japan

2 Senri Rehabilitation Hospital, Osaka, Japan

Background: Lateral trunk flexion (LTF) is often observed in
Parkinson’s disease (PD). Abnormal verticality perception has been
suggested in PD. We expected that altered verticality perception
would be one of the principal causes of LTF. The purpose of this
study was to investigate the association of verticality perception to
LTF, and to clarify the associated brain regions with functional
impairment.

Methods: Subject visual vertical (SVV) deviation angles which
represented verticality perception were examined in 81 PD patients
and 14 healthy controls (HC), and their LTF angles were measured.
Abnormal LTF was defined by the maximum LTF in HC. SVV
deviation angles were compared between the groups of PD with
LTF, PD without LTF, and HC. We further evaluated 50 patients
who performed [123lliodoamphetamine-SPECT images. Two
sample t-test was used for the voxel-wise group comparison of the
SPECT images between PD with LTF and PD without LTF. We
examined the relationship between SVV deviation angles and
regional perfusion showing a significant change in group analysis.
Results: The SVV deviation angles significantly differed in PD.
Abnormal SVV deviation was detected not only in PD with LTF but
also in PD without LTF. SPECT images showed a significant
decreased perfusion in the superior parietal lobule, the inferior
parietal lobule, the postcentral gyrus, the dorsal posterior cingulate
cortex, and the superior temporal gyrus in the right hemisphere. And
there was a significant negative correlation between SVV deviation
angles and each brain regions.

Conclusions: These results suggest that LTF in PD could be
caused by abnormal verticality perception, which was related to
functional abnormalities in the cortex around the right
temporoparietal junction.

P26.06

lodine-123-metaiodobenzylguanidine scintigraphy (MIBG) in
routine clinical practice — a local experience in movement
disorder clinic

Sandip Raha* Shalini Rao

Movement Disorder Clinic, Princess of Wales Hospital, Abertawe
Bromorgannwg University Local Health Board, Bridgend,
Glamorgan, United Kingdom

Introduction: MIBG scan is a helpful diagnostic tool to differentiate
atypical Parkinsonism Multi system atrophy (MSA) from Lewy Body
disease (LBD) including Parkinson’s disease (PD), Dementia of
Lewy Body (DLB), Primary autonomic failure and REM sleep
behaviour disorder (RBD). it has specificity of 77% and sensitivity of
89%.

Clinical diagnosis of MSA can be difficult in early stages in spite of
postural hypotension, persistent low BP, coat hanger symptoms and
bladder issues.

It is important to differentiate these conditions for better prognostic
and treatment options.

Methods: Our Movement disorder service has 700 patients with
approximately 550 with LBD (PD and DLB, few RBD, one Pure
autonomic failure). Over last two years we analysed approximately

10 patients who have suggestive clinical features of Multisystem
Atrophy Parkinson (MSA-p) type. Locally MIBG cardiac scans
became available in 2017 and 9 patients underwent this
investigation over 22 months. We reviewed clinically effect of scan
results on diagnosis and management. All nine patients had MIBG
scans analysing early (15mins) and delayed (4hr) acquisition and
mediastinal/heart ratio calculated as well as washout recorded.

All results were matched against case history, clinical features and
initial diagnosis of each patient as well as follow up diagnosis after
the scan. Diagnosis of MSA was recorded as probable/possible/
most likely.

Results: Mean age was 73.4, six male, none had history of cardiac
disease. Mean follow up before suspected diagnosis of Atypical PD
was 26 months.

See table.

One MIBG scan was normal and subsequently matched with clinical
feature of MSA on follow up suggesting diagnosis most likely. Eight
abnormal scans when reviewed with subsequent clinical follow up
showed probable MSA 1, possible MSA in 2, PD in 4 and DLB in 2.
Conclusion: In this small clinical study, 7 of 9 scan results,
matched subsequent clinical manifestations of revised diagnosis
78%.

2 scan results were not in concordance with clinical picture (22%)
but follow up data is less than 12 months at present.

This clinical study shows role of MIBG scan in helping diagnosis of
patients with complex symptomatology overlapping many facets of
Parkinsonism in day to day practice.

Orthostatic Hypotension / Low BP
Poor L-dopa response

| Falls backwards

| Light headed

Early speech / swallow problem
Bladder symptoms

Stridor

Blue fingers

Escalation of Treatment
Myoclonus

Dementia

Normal cognition

[V-] [ Y S FUY UG DY FTPY 1Y [0 [7%Y (V-

Table of atypical symptoms and clinical features

CLINICAL SCIENCE: Prodromal
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Clinical characteristics of patients with idiopathic REM sleep
behavior disorder (RBD): Comparing groups with short-term,
intermediate-term, and long-term disease duration

Sooyeoun You* Soo Myeong Jeon, So Young Do, Yong Won Cho
Department of Neurology, Keimyung University School of Medicine,
Daegu, South Korea

Idiopathic rapid Eye Movement (REM) Sleep Behavior Disorder
(IRBD) is well known as preclinical marker of neurodegenerative
disease, especially a-synucleinopathy. However, natural course of
RBD is not represented obviously, because the lacking of large
cohort study. The aim of this study is to assess clinical
characteristics among RBD patients with short, medium, and long
disease duration and to identify effects of disease duration among
these patients.
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Seventy-one patients with a polysomnography (PSG) confirmed
idiopathic RBD were enrolled to participate in this cross-sectional
study. The patient inclusion criteria were that disease duration
should be less than 2 years (short-duration group), 2 to 5 years
(intermediate-duration group), and more than 5 years (long-duration
group), and they should have no other neurodegenerative diseases,
and be able to fill out sleep questionnaires. The study population
was divided in short-duration group with 19 patients, intermediate-
duration group with 28 patients and long-duration group with 24
patients. Various questionnaires (RBDQ-KR, PSQIl, ESS, HDS,
HAS, BDI, MMSE-K and SF-36) were fulfilled by patients. Also,
quantitative data of REM sleep without atonia (RWA) was obtained
by reviewing of PSG records. We compared the groups on several
clinical characteristics using one-way ANOVA.

Among three groups, statistical differences were found in the age of
onset, RBD-KR scores, and RWA (%). Post hoc t-tests showed that
the long-duration group is significantly older age of onset than the
short duration group. Long-duration group had higher total score of
RBDQ-KR (P=0.017), higher percentage of RWA (P=0.010), and
lower age of onset (P=0.016) than short-duration group.

This result suggests that longer disease duration make worse effect
on patients with RBD and earlier age of onset is associated with
long disease duration without transition to neurodegenerative
disease. Our study has some limitations. The patient number is
small and onset of RBD is indefinite. Also, more accurate
quantitative analysis of RWA is needed. Additional larger and
longitudinal studies are needed to confirm the significance of our
findings.

COMPREHENSIVE CARE: Caregiving,
relationships, respite care, families

P28.01

Debriefing the caregiver role: A workshop for those who have
lost someone with PD

Elaine Book*', Myriame Lepine-Lyons?

' Pacific Parkinson’s Research Centre, Vancouver, British
Columbia, Canada

2 Parkinson Society British Columbia, Vancouver, British Columbia,
Canada

Rational: It has been said that Parkinson’s disease (PD) is a family
affair. Many caregivers are involved from diagnosis and throughout
the disease continuum until death. Unfortunately, once a person
with Parkinson’s dies, the formal support network of health
professionals ceases and the informal supports (groups, home
support workers) once available to the caregiver no longer exists.
To complete the circle of care, the workshop was developed to
support the often unaddressed needs of those who have lost
someone with PD.

Method: The ‘“Debriefing the Caregiver Role” program was
developed by Pacific Parkinson’s Research Centre and Parkinson
Society British Columbia as a 2-3 hour in-person one time
workshop for caregivers who have lost someone with PD in the past
12 months. The workshop begins with caregivers being invited to
“share their story” and the facilitators then address topics including
the grief process, managing difficult emotions, making adjustments,
self-care and handling special occasions.

Results: Participant evaluations reveal an appreciation of the
opportunity to share feeling with others who can relate to and
understand the unique PD caregiving and grief experience in a non-
judgmental way. Many valued the support that continued to be
available to them.

Conclusions: The workshop highlights the importance of social
connections during the grieving process as well as the benefits and
value of helping others while receiving support at the same time.
Providing caregivers with an understanding of grief and strategies to
cope in a safe and supportive environment was deemed invaluable
by the participants.

P28.02

Neuropsychiatric symptoms and caregiver burdens in
Parkinson’s disease and Alzheimer’s disease — differences
between spouse and offspring

Sang-Myung Cheon*, Min-Jung Park, Jae Woo Kim

Dept. of Neurology, Dong-A University School of Medicine, Busan,
South Korea

Neuropsychiatric symptoms (NPS) are common and increase
burden of care in neurodegenerative disorders. Burden of care
could be different according to relationship with patient. This study
investigated neuropsychiatric symptoms and caregiver burdens in
Parkinson’s disease (PD) and Alzheimer's disease (AD), and
differences in their report and relationship with burden of care
between spouse and offspring.

Patients and caregivers of PD and AD were recruited from
outpatient clinic of referral hospital. Semi-structured interview were
done with caregivers comprehensively, and reports of spouses and
offsprings were compared.

Patients with AD showed poor cognition, more NPS, and higher
caregiver burden than PD. Spouse group were older, more
depressed, and cared longer period than offspring group, but there
was no difference in burden of care. Most common NPS reported by
spouse was depression (64.8%), followed by anger (49.3%) and
anxiety (49.3%). Offspring group frequently reported depression
(563.3%), change of eating habit (37.8%), and apathy (35.6%).
Hallucination, anxiety, and anger were significantly more common
reports of spouse group, and abnormal repetitive behavior and
change of 