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Magnetic Resonance based deep brain stimulation technique
produces no perioperative intracerebral hemorrhage. A series
of 474 consecutive implanted electrodes.

Igor Lima Maldonado, Thomas Roujeau, Laura Cif, Victoria
Gonzalez, Hassan El-Fertit, Santiago Gil-Robles, Xavier Vasques,
Phillippe Coubes. CHRU Montpellier, Service de neurochirurgie,
Montpellier, France.

Obijective: The aim of this study is to report the safety of a deep
brain stimulation (DBS) technique consisting of a combination of
routine general anesthesia, magnetic resonance (MR) imaging direct
targeting, and a single penetration technique in a large population of
patients operated on for movement disorders.

Methods: One hundred ninety four patients treated with DBS
between 1996 and 2007 were assessed via a computerized database
for intra and perioperative events.

Technique: General anesthesia was induced in all cases before
placement of a magnetic resonance (MR) compatible stereotactic
frame. Electrode implantation was done under radioscopic control
via a rigid immobile cannula using a single intracerebral perforation.
No perioperative microelectrode recording or neurostimulation
testing was used. A systematic postoperative MR exam was
performed before frame removal.

Results: Four hundred seventy eight electrodes were implanted
during 220 procedures: 426 for dystonic-dyskinetic syndromes
(DDS) and 52 for Parkinson’s disease (PD). The mean number of
parenchymal penetrations per patient was 2.5 for the DDS group
and 2.08 for the PD group. There was no detectable perioperative
intracerebral hemorrhage.

Conclusion: The authors consider that the risk of hemorrhagic
complication is multifactorial, but closely related to the chosen
technique.
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Multicenter Trial of Tolcapone (Tasmar®) Adjunctive Therapy
in Parkinson’s Disease

Kapil Sethi, M.D., Stewart Factor, D.O., Ray Watts, M.D.

Background: Tolcapone is a potent, reversible inhibitor of catechol
O-methyltransferase

(COMT) approved for use as an adjunct to levodopa therapy in
Parkinson’s Disease (PD). Tolcapone demonstrates COMT inhibition
centrally and peripherally, increasing the relative bioavailability of
levodopa and prolonging elimination half-life of levodopa.

Methods: The multicenter Tolcapone Adjunctive Study in
Parkinson’s (TASK) enrolled PD patients to receive tolcapone
100 mg TID as an adjunct to levodopa/carbidopa for 30 days. The
primary end point was the change in patient-reported quality of
life using the Parkinson’s Disease Questionnaire (PDQ-8). The
investigators also rated patients on the Clinical Global Impression
of Improvement (CGI-I).

Results: A total of 199 subjects were enrolled by 56 physicians.
One hundred thirty-yve (68%) subjects were 265 years old.
Duration of PD was <5 years in 83 (42%) and 05 years in 115

(58%). Ninety-three (47%) subjects took concomitant dopamine
agonists. The mean PDQ-8 total score improved from 42.1 at
baseline to 34.8 after 30 days of tolcapone (p<0.0001). One
hundred thirty-three (67%) subjects were rated as improved on the
CGI-1. Of the 199 subjects who received tolcapone, investigators
planned to continue treatment beyond 30 days in 138 (69%)
subjects. The most common reasons to continue tolcapone were:
improvements in motor function, activities of daily living (ADLsS),
tremor, gait and non-motor symptoms (cognition and well-being).
There were no reports of discontinuation due to liver adverse
events, including liver enzyme elevations.

Conclusion: Tolcapone (Tasmar), a potent, centrally and
peripherally acting COMT inhibitor, demonstrated statistically
signiycant improvement in the subject-rated PDQ-8 total score.
The majority of investigators observed signiycant clinical beneyts
in subjects treated with tolcapone and continued treatment beyond
the course of this 30 day study.

Question Number and Domain Assessed
by the PDQ-8

Question Domain Assessed
Number

Mobility

Activities of daily living
Emotional well-being
Social support
Cognition
Communications
Bodily discomfort
Stigma

Total Score on the
PDQ-8

Sum of scores for each question x 100
Total Score =

4 (maximum score per question) x 8




CGlI-I at Day 30
(n=199)

Patient Demographics

Patients Worsening
Demographic N=199 7%
n (%)

Age (yr)
18-64 64 (32) Unchanged
65184 129 (65) 26%
085 6(3)

Sex
Women 61 (31)
Men 138 (69) Improvement

Duration of PD 67%
<l-5yr 83 (42)
5110 yr 64 (32)
>10 yr 51 (26)

Percentage of Patients to Continue Tasmar* After

. SE :
PD Medications in >5% of Patients at Study End: Study Completers

Study Entry (n=199)

Medication Patients
n (%)
Levodopa/carbidopa 175 (88)

Levodopa/carbidopa/entacapone* 31 (16)

Dopamine agonists 93 (47)

Entacapone* 39 (20)

Unknown
Selegiline (swallowed) 15 (8) 1%

Other 57 (29)

*Investigator Response to the Question:

*Patients were required to discontinue entacapone or entacapone-

containing therapy prior to starting Tasmar.

Change in PDQ-8 Total and Subscale

fiWill you continue your subject on Tasmar after this 30-day study?o

Most Common Reasons for Continuing Tasmar After 30 Days

No. of Occurrences*

Scores From Baseline S —
tO Day 30 (N:lgg) Reported

Moderate or Marked Improvement in 50
Motor Symptoms: On-time/Off-time

f o Improvement in Activities of Daily 17
Baseline Score, Day 30 Change From p-value ey el e el

Mean (SD) Score, Baseline speech, walking
Mean (SD) Mean (SD)

Total Score 42.1 (19.9) 34.8 (19.1) 7.3 (13.2) <0.0001
Mobility 2.1(1.2) 1.8(1.2) 0.3 (0.91) <0.0001
Activities of daily living 1.9(1.3) 1.6 (1.3) 10.3 (0.9) <0.0001
Emotional well-being 1.6(1.2) 1.4 (1.1) 10.2 (0.9) 0.0015 Moderate to Marked Benefit with no
Social support 1.0 (1.1) 1.0 (1.1) 0.0 (0.80) 0.5326 side effects

Cognition 1.7 (1.2) 1.4 (1.1) 10.3 (1.0) <0.0001 Patient Feels Better
Communications 1.7 (1.2) 1.4 (1.2) 0.4 (0.94) <0.0001 Noticed Improvement by Family
Bodily discomfort 19(1.2) 1.4(1.2) 70.5 (1.1) <0.0001
Stigma 1.5 (1.3) 1.2 (1.1) 0.3 (1.0) <0.0001

Improved Gait/Balance/Stability

Decreased Tremors/Less Stiffness

Non-motor Improvement: cognition,
well-being, sleep, alertness, memory,
energy, depression

Better than previous medication

Decrease in Levodopa/Carbidopa Dose

*Individual subjects (n=138) could have more than one reason for continuing Tasmar.




Most Common Reasons for Not Continuing Tasmar After 30 Days

*
Reason for Not Continuing 2, ofRC;;(;LrJtrergnces

Mild or No Improvement

Gl: nausea, diarrhea, constipation,
ELLLETNGET

Hallucinations/Confusion

Dizziness, Lightheadedness
Dyskinesia

Balance

Fatigue

Not as effective as previous medication
Hypotension

Insomnia/Somnolence

21

Cost

*Individual subjects (n=60) could have more than one reason for not continuing Tasmar.
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Somatotopy within the postcentral gyrus in Writer’s cramp
measured with high-resolution fMRI

Aimee J. Nelson'? and Robert Chen*

Division of Neurology and Krembil Neuroscience Centre, Toronto
Western Research Institute, University of Toronto* and Department
of Kinesiology, University of Waterloo?

Although previous studies have demonstrated abnormal digit
somatotopy in focal dystonia, a detailed study of the representation
of each digit within the sub-regions of the somatosensory cortex
has not been performed. The goal of the present study was to
characterize the somatotopic organization of the representation

of each digit in the sub-regions of the primary somatosensory
cortex using high-resolution fMRI and surface-based mapping
techniques in task-speciyc Writerés cramp (WC) patients and
controls. Using these techniques, it is possible to identify the yne
detailed topography of the hand to improve our understanding of
the neural basis of abnormal perception and hand action in WC.
Vibrotactile stimulation (23 Hz) was delivered to the volar surface
of each digit tip of the dystonia-affected right hand of 12 task-
speciyc WC participants and 12 aged-matched controls subjects.
FMRI was conduced at 3T with GRE-EPI acquisition in the
coronal plane with a 2.08 mm (in-plane) x 2.4 mm (slice thickness)
resolution yielding coverage that extended from the precentral
gyrus to the posterior parietal cortex. In WC, the most pronounced
abnormalities are observed in areas 3b and 3a of the somatosensory
cortex. Hand-level (digit 1 to digit 5) somatotopy is preserved in
area 3b though digit representations are compressed in the superior-
inferior axis with relatively normal medial-lateral and anterior-
posterior distributions. Within area 3b, digits can exhibit multiple
and overlapping activation and the distance between D1 and D2

is signiycantly decreased. Area 3a showed reduced response to
stimulation of several digits in WC compared to controls. Hand-
level somatotopy is also preserved in area 1 both groups. These
novel yndings have important implications for creating new
therapeutic interventions aimed at promoting plasticity in the
postcentral gyrus in WC. Data suggests that therapies should target
areas 3b and 3a using a training intervention that aims to promote
digit differentiation in 3b and increase the sensory drive to area 3a.
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Dopaminergic Therapy and Impulse Control Disorders in
Parkinson’s Disease: Top Line Results of a Cross-Sectional
Study of Over 3,000 Patients

Daniel Weintraub, MD, Juergen Koester, PhD, Marc N. Potenza,
MD, PhD, Andrew D. Siderowf, MD, MSCE, Mark A. Stacy,

MD, Jacqueline Whetteckey, MD, Glen R. Wunderlich, PhD, and
Anthony E. Lang, MD, FRCPC, for the DOMINION Study Group

Obijective: To ascertain the prevalence estimates of four impulse
control disorders (ICDs; problem/pathological gambling,
compulsive buying, compulsive sexual behavior, and binge-eating
disorder) in treated Parkinson’s disease (PD) patients and examine
the association of ICDs with different PD medications.

Background: Case reporting and preliminary cross-sectional
studies in PD have suggested an association between dopamine
agonist (DA) treatment and ICDs. However, studies to date have
typically assessed convenience samples of patients, have had
relatively small sample sizes, and have not concurrently assessed
for all commonly reported ICDs in PD.

Methods: Patients with idiopathic PD, age range 30-75 years,
were recruited for study participation in the context of routine
clinical care based on predetermined, site-speciyc recruitment
plans designed to minimize selection bias. Subjects were assessed
for a current (past 6 months) ICD using a modiyed Massachusetts
Gambling Screen (MAGS) for problem/pathological gambling,

a modiyed Minnesota Impulsive Disorders Interview (MIDI) for
compulsive sexual behavior and buying, and DSM-IV research
criteria for binge-eating disorder. Odds ratios with 95% conydence
intervals were calculated and a Cochran-Mantel-Haenszel test was
performed for comparing of ICD frequencies in DA- versus non
DA- treated groups and pramipexole- versus ropinirole-treated
groups.

Results: A total of 3090 patients (64.1% male; mean age =63.8
years; DA treatment =66.0%) at 46 sites in the United States
(N=33) and Canada (N=13) completed the initial assessment. One
or more current ICDs were identiyed in 13.6% of patients. ICD
patients were slightly younger than non-ICD patients (mean age
=60.2 vs. 64.4 years, respectively; P<.001) and were more likely
to have a self-reported family history of gambling problems (7.1%
vs. 3.6%, respectively; P<.001); there were no between-group
differences in gender (P=.71) or disease severity as measured by
Hoehn and Yahr stage (P=.93).

ICDs as a group were more common in DA-treated than
non DA-treated patients (17.1% versus 6.9%, respectively; odds
ratio [95% Cl] =2.72 [2.08;3.54], P<.001). This same pattern was
observed for each of the ICDs evaluated. Overall ICD frequency
for DA treatment alone versus DA plus levodopa treatment was
similar (14.1% vs. 17.7%, respectively; P=.10). Among individual
DAs, there was no difference in overall ICD frequency for
pramipexole- and ropinirole-treated patients (17.7% vs. 15.5%,
respectively; odds ratio [95% CI] =1.22[0.94;1.57], P=.14). In
DA-treated patients, the most common ICD was compulsive
buying (7.2%), followed by problem/pathological gambling
(6.4%; pathological gambling =3.5%), binge-eating (5.6%), and
compulsive sexual behavior (4.4%).



Conclusions: In this study the DA-treated group had a two-

to three-fold elevated odds of having at least one of the four
commonly reported ICDs in PD compared with the non DA-treated
group, a ynding which applied to each of the ICDs assessed.

The elevated odds represented a class, as opposed to a speciyc
medication, ynding. Although previous ICD research in PD has
focused on pathological gambling, a broad range of ICDs is
observed in PD patients. Additional analyses will examine other
clinical correlates of ICDs in this patient population.
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Electronic screening tool (Stimulus) may improve the quality
of referral for the consideration of Deep Brain Stimulation in
patients with Parkinson’s disease

Tobias Wéchter,! Adolfo Minguez-Castellanos,? Jean-Luc Houeto,?
Tra-Mi Phan,* Herman Stoevelaar,® International Study Group on
Referral Criteria for DBS

1 Centre of Neurology and Hertie-Institute for Clinical Brain
Research, University of Tiibingen, Germany

2 Department of Neurology, University Hospital Virgen de las
Nieves, Granada, Spain

® Department of Neurology, University of Poitiers, CHU Miletrie,
Poitiers, France.

4 Medtronic International, Tolochenaz, Switzerland

5 Centre for Decision Analysis and Support, Ismar Healthcare,
Lier, Belgium

Background and objective: We developed an electronic screening
tool (Stimulus) to assist general neurologists in identifying patients
with Parkinson’s disease (PD) who may be referred to a specialized
center for the consideration of Deep Brain Stimulation (DBS).
This abstract presents the yrst results of an ongoing observational
survey (Stimulus program), which aims at determining the
predictive value of this screening tool for ynal selection decisions
for DBS by specialized centers.

Methods: Using the RAND Appropriateness Method, an
international expert panel assessed the appropriateness of referral
for DBS consideration for 972 theoretical patient proyles, based
on the combination of 7 clinical variables. For each of these
proyles, panel recommendations (flappropriateo, fiinappropriateo,
fiuncertaind) were established, and were embedded in an electronic
screening tool (http://test.stimulus-dbs.org). In the survey,
general neurologists were asked to use the screening tool as a
fisecond opiniond when considering referral for DBS. The toolés
recommendation was not mandatory for the referral decision.
For patients referred for DBS consideration after using the tool,
a printed Stimulus report was attached to the referral letter.
Participating centers were asked to document their ynal selection
decisions for all PD patients evaluated for DBS.

Results: Between February 2007 and March 2008, 9 participating
centers in Germany and Spain reported a total of 374 patients
evaluated for DBS, of whom 72 (19%) were referred with a printed
Stimulus report. Consistent patterns were seen for acceptance rates
in relation to appropriateness categories. Seventy-four percent of
patients deemed fiappropriated by the tool were considered eligible

for DBS by the specialized centers. This is signiycantly higher
(p < 0.05) than the acceptance rate in patients not referred via the
Stimulus program (47%).

Conclusions: These preliminary data suggest that referral
recommendations included in the Stimulus tool strongly correspond
to the ynal selection decisions for DBS made in specialized
centers. Although the number of patients has to be increased to
allow deynite conclusions, use of the electronic screening tool

may increase the quality of referral to specialized centers for the
consideration of DBS.
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Restless Legs Syndrome in Multiple Sclerosis: A Case-Control
Study

G Cossu., M. Deriu, A. Molari, A. Mereu, P. Ferrigno, D. Manca,
M. Melis, P. Contu,

Background: the prevalence of Restless legs syndrome (RLS) in
Multiple Sclerosis (MS) is a current and debated matter.

Obijective: our aim is to explore the frequency of RLS in patients
affected by Multiple Sclerosis and then establish whether RLS
could be considered a recurrent symptom in MS.

Patients and Methods: In a period between January and December
2007, we enrolled 202 consecutive MS-patients (135 females and
67 males). All of them ylled a structured questionnaire according

to IRLSSG criteria. Patients who fulylled the four criteria were
called back and accurately examined by a neurologist to verify

the effective presence of RLS. The same methods were applied to
enrol 212 healthy control subjects matched for sex and age.

Results: 91 MS-patients (45%) responded positively to the
questionnaires. The diagnosis of RLS was carried out in 29 subjects
(14,6%) during the visit. Among the healthy control subjects,

only 6 (2.8 %) really fulylled the four IRLSSG criteria. The risk

of MS patients to present RLS was signiycantly higher (OR.5.76
p:0.00002) than the general population. None of them was affected
by iron deyciency, chronic renal insufyciency, diabetes mellitus.
The 62 remaining patients presented numbness and weakness of
the legs not suggestive for RLS by clinical examination.

Conclusions: Our yndings conyrm a signiycant correlation
between MS and RLS. In our opinion, MS must be deynitively
included among RLS causes.

This work was supported by an unrestricted educational grant
from Boheringer Ingheleim.
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Dopamine neurons transplanted into Parkinson’s disease
patients survive for up to 14 years without signs of pathology

Arnar Astradsson?, Ivar Mendez?, Penelope Hallett!, Angel
Vifiuelat, Karim Mukhida?,

Harold Robertson?, Travis Tierney?, Renn Holness?, Alain Dagher?,
John Q. Trojanowski* and Ole Isacson!

! Harvard University and McLean Hospital, US National Institute
of Neurological Disorders and Stroke (NINDS) Udall Parkinson’s
Disease Research Center of Excellence, 115 Mill Street, Belmont,
MA 02478, USA;

2 Dalhousie University and Queen Elizabeth Il Health Science
Center, Divisions of Neurosurgery, Neuroscience and Pharmacology,
Halifax, Canada B3H 3A7;

3 McGill University and Montreal Neurological Institute, McConnell
Brain Imaging Centre, Montreal, Canada H3A 2B4;

4 Center for Neurodegenerative Disease Research, Department
of Pathology and Laboratory Medicine, Institute on Aging of the
University of Pennsylvania, NINDS Udall Parkinson’s Disease
Research Center of Excellence, 3600 Spruce Street, Philadelphia,
Pennsylvania 19104, USA

Introduction: Transplanted human fetal ventral midbrain (VM)
neurons have shown functional beneyts in some patients with
Parkinsonts disease (PD). We here report the postmortem analyses
of 5 patients with surviving dopaminergic grafts for 3 — 14 years and
show that grafted neurons do not develop the pathology of PD.

Patients and methods: Fetal VM tissue, obtained from elective
abortions, and prepared as a cell suspension, was stereotaxically
injected into the putamen of patients with advanced idiopathic
Parkinson’s disease. Pre- and post-operative clinical assessment
was performed using the Uniyed Parkinsonés disease Rating
Scale (UPDRS) and *F-DOPA uptake studies were performed
pre- and post-transplantation. Postmortem analyses of brain tissue
were performed using immunohistochemistry and stereological
procedures to determine graft survival, phenotypically characterize
the grafted neurons, assess immune reaction and determine whether
any pathology was associated with grafted neurons.

Results: Grafted cells survived for up to 14 years after transplantation.
No side effects, such as off-period dyskinesias were observed.
Patients experienced moderate to marked clinical beneyts. ¥F-DOPA
uptake was indicative of surviving grafts. Postmortem analysis with
tyrosine hydroxylase (TH), G-protein-coupled-inward rectifying
current potassium channel type 2 (Girk2) and Calbindin revealed
surviving dopaminergic grafts with reinnervation in all patients.
Analysis of U-synuclein, phosphorylated U-synuclein and ubiquitin
revealed intracytoplasmic Lewy body inclusions in the substantiae
nigrae of the transplanted brains, but not within the grafted cells.
The host microglial reaction was minimal and no T-cell inyltration
in the host putamen was observed.

Conclusion: This study demonstrates that grafted fetal dopaminergic
neurons can survive for up to 14 years in the striatum of PD patients
without pathological signs of neurodegeneration, such as U-synuclein
or ubiquitin positive inclusions. This ynding is encouraging for the
development of future cell replacement therapies for Parkinson’s

disease and has implications for the ethiopathogenesis of this
neurodegenerative disease.

Support contributed by: US National Institutes of Health NINDS
Parkinson’s Disease Research Center of Excellence (P50 NS 39793
to O.l. and NS 053488 to J.Q.T.), The Michael Stern Foundation
(O.1.), The Consolidated Anti-Aging Foundation (O.1.), The Orchard
Foundation (O.1.) and the Harold and Ronna Cooper Family (O.l.)
and the Canadian Institute of Health Research, Queen Elizabeth |1
Health Sciences Centre (1.M.).
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Figure legends (LB 7)

1) Ventral midbrain cells transplanted as cell suspensions into the
putamina of patients with Parkinson’s disease survive for up to 14
years and display immunoreactivity for TH (green), Girk2 (red)
and calbindin (Cb, blue). TH+Girk2+ neurons are preferentially
located in the peripheral areas of the grafts, whereas TH+Cb+
neurons were preferentially located in central areas. Scale bar, 20
mm.

2) There is no evidence of alpha-synuclein— or ubiquitin-positive
inclusions within the grafts, as typiyed by confocal images of
triple immunopuorescence labeling of TH (green), alpha-synu-
clein (blue) and ubiquitin (red) in the grafted and adjacent host
putamen. Scale bar, 10 mm.

3) TH+ host nigral neurons (red) of all patients contain alpha-
synuclein (green), phosphorylated alpha-synuclein (P-a-synu-
clein) (green) and ubiquitin-positive (blue) Lewy body inclu-
sions (arrowheads), consistent with the diagnosis of Parkinson’s



disease (top and bottom left-hand images for each subject). In
contrast, no Lewy body pathology is found in grafted TH+ neu-
rons, as shown in these representative images from the putamina
of patients 4, 5 and 6 (top and bottom right-hand images for each
subject).SN, substantia nigra. Scale bars, 20 mm.

4) Heavily neuromelanized dopamine neurons (brown, arrows) in
the substantiae nigrae of patients with Parkinson’s disease contain
Lewy bodies (black, arrowheads), the pathological hallmark of
Parkinson’s disease, as seen in these representative images of
phosphorylated alpha- synuclein (top left-hand images for each
subject) and alpha-synuclein (bottom left-hand images for each
subject) immunostaining in the substantiae nigrae of subjects 4,

5 and 6. In the patients’ putamina, no grafted dopamine neurons,
which are lightly neuromelanized, contain Lewy bodies (top and
bottom right hand images for each patient). Scale bar, 15 mm.
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Anti-Parkinsonism and neuroprotective effects of SKA-PD-01
in animal and cellular models of Parkinson’s disease.

MJ Lim, JW Lee, JY Jeong, CH Ryu, MK Jee, HK Min, YJ Yoon,
CH Park”

Parkinson’s disease (PD) is a common neurodegenerative

disorder characterized by motor abnormalities including

resting tremor, rigidity, postural instability and bradykinesia.

The neuropathological feature is the loss of the nigrostiatal
dopaminergic neurons within the substantia nigra pars compacta
(SNpc) and nerve terminals extended to the striatum. Recent study
suggests that monoamine oxidase B (MAO-B) inhibitory action
partially contributes to the improvement of behavioral disturbances
and prevention of neuronal loss by decreasing dopamine
metabolism and oxidative stress.

We examined the anti-PD and neuroprotective efycacies of a new
compound, SKA-PD-01, in the MPTP and 6-hydroxydopamine
(6-OHDA) neurotoxin models of PD. SKA-PD-01 efyciently
inhibited MAO-B activities with high selectivity (IC; of
MAO-A and MAO-B is ~100 uM and 0.011 uM, respectively).
Administration of SKA-PD-01 (20 mg/kg, ip) at 30 min before
and after MPTP treatment signiycantly ameliorated behavioral
impairments, neuronal loss in the SNpc, and dopamine deycits

in the striatum. In 6-OHDA-induced PD animal models,
dopaminergic activity by L-dopa was considerably increased
upon SKA-PD-1treatment (20 mg/kg, ip). MPP+ or 6-OHDA-
induced neuronal cell loss was attenuated by SKA-PD-1 treatment
in in vitro and in vivo system. Taken all together, our yndings
indicate that SKA-PD-01 as a new MAO-B selective inhibitor
and neuroprotectant may have therapeutic potential for other
neurodegenerative diseases as well as PD.

LB9

Antiparkinsonian and antidyskinetic effect of AFQ056 a novel
metabotropic glutamate receptor type 5 (mGIluR5) antagonist
in MPTP monkeys

L. Grégoire!, B. Ouattaral, F. Gasparini?, S. Sahasranaman?,
S. Winter?, I. -T. Vranesic?, G. Bilbe?, K. McAllister?, B Gomez-
Mancilla? and T. Di Paolo!

1Laval University, Quebec City, Canada and ?Novartis Pharma
Basel, Switzerland

Obijective: To investigate motor behavior in monkeys with MPTP
lesion as a model of Parkinson’s disease (PD) and its treatment
with levodopa (LD) the gold standard therapy in presence of the
novel metabotropic glutamate receptors type 5 (mGIuR5) antagonist
AFQO056.

Background: Glutamate transmission overactivity has been
implicated in PD and LD-induced dyskinesias. Striatal mGIuR5
are abundant and provide speciyc targets to decrease glutamatergic
activity. AFQO56 a high afynity and selective mGIuR5 antagonist is
a novel drug to improve PD treatment.

Methods: Motor behavior in 6 Macaca fascicularis monkeys with
a bilateral nigro-striatal MPTP lesion was investigated. These
MPTP monkeys were treated chronically with LD and developed
dyskinesias.

Results: Administration of LD increased locomotion and reduced
parkinsonian scores of MPTP monkeys but also induced dyskinesias.
When AFQO56 (5, 25, 125 or 250 mg/kg) was administered 1 hour
prior to LD, antiparkinsonian activity of LD was maintained as
measured with locomotion and antiparkinsonian scores whereas
dyskinesias were signiycantly reduced at 25, 125 and 250 mg/kg
AFQO056. The pharmacokinetic of the acute administration of
AFQO056 to these monkeys showed a dose related increase of plasma
levels of AFQO56 at 5, 25 and 125 mg/kg. Timing of pre-treatment
with AFQO056 1 hour before LD was appropriate, that is peak
dyskinesias occurred closely with peak or elevated levels of plasma
AFQO056. We also investigated 25 mg/kg AFQ056 administered
daily for 1 week in combination with LD. AFQ056 25mg/kg with
a low dose of LD increased locomotion of monkeys compared to
their response with LD alone. AFQ056 25 mg/kg with a higher dose
of LD to induce dyskinesias showed a maximal antiparkinsonian
response and reduced dyskinesias. In all experiments, AFQ056
alone and with LD had no deleterious behavioral effects.

Conclusion: Our results show a beneycial motor effect of combining
AFQO056 with LD in treatment of MPTP parkinsonian monkeys. This
supports the use of an mGIuR5 antagonist to restore brain mGIuRS
receptor neurotransmission in PD and decrease dyskinesias.
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Therapeutic effect of 1-octanol mediated by conversion to
octanoic acid in adults with essential tremor

Fatta B. Nahab, Camilo Toro, Loretta Wittevrongel, Mark Hallett

National Institute of Neurological Disorders and Stroke, National
Institutes of Health, Bethesda, MD

Background: Prior studies of the long-chain alcohol 1-octanol have
shown it to be safe and effective at tremor suppression in humans
with essential tremor (ET). We therefore conducted a study of 1-
octanol to characterize its pharmacokinetic proyle.

Methods: Subjects: All subjects underwent a routine medical
screening and neurological examination. A structured ethanol
study was carried out to conyrm tremors were ethanol-responsive.
Subjects were videotaped at 0, 15, 30, 45, 60, and 75 minutes

after receiving two servings (50-ml each) of 40% ethanol along
with digitized spirography measures. Ethanol-responsive subjects
then completed either a dose titration (1-64mg/kg) inpatient study
or a yxed dose (64mg/kg) inpatient study to characterize the
pharmacokinetics of 1-octanol and its expected primary metabolite
octanoic acid (OA).

Plasma Sampling: During the inpatient study, subjects received oral
1-octanol followed by collection of plasma samples at the following
intervals: 5, 20, 45, 70, 100, 130, 160, 210, 270 and 360 minutes
post-dose. Samples were processed then batch analyzed using high-
performance liquid chromatography and mass spectrometry methods
to measure concentrations of 1-octanol and OA.

Tremor Assessment: To assess efycacy, subjects drew Archimedes
spirals at yxed intervals on a digitizing tablet with an overlaid
spiral guide. We used in-house software to process the data before
conducting a fast Fourier transform of tremor velocity to obtain our
frequency and power measures.

Results: Four subjects completed the dose titration phase of the
study and 10 subjects completed the yxed dose phase. Plasma
concentrations of both 1-octanol and OA were detectable as early
as 5-minutes post-dose and levels persisted up to 6 hours following
administration. While OA concentrations showed a dose-response,
1-octanol remained at very low basal levels until the 64mg/kg dose.
The OA plasma half-life was 73.6 minutes. Efycacy measures
showed a peak tremor reduction from baseline of 42% at 120
minutes, with effects persisting past our 360 minute timepoint.

Conclusions: Our results suggest that the main effects of oral 1-
octanol are mediated via rapid metabolism to OA. Furthermore,
OA appears to have a more favorable pharmacokinetic proyle than
ethanol which has an estimated therapeutic half-life of only 20
minutes. Further studies are needed to directly study the tremor-
suppression effects of OA.
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Opinions and Clinical Practices related to Psychogenic
Movement Disorders: a Survey of Movement Disorder Society
Members

AJ Espay, LM Goldenhar, V Voon, A Schrag, AE Lang
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Background: Patients with psychogenic movement disorders
(PMD) are commonly seen in specialized movement disorders
centers. Although criteria for diagnosing PMD have been published,
little is known about the real life approaches used by movement
disorders experts when caring for these patients.

Objective: To assess the beliefs and practices related to diagnosing
and managing patients with PMD by practicing neurologists
experienced in PMD and other movement disorders.

Methods: A questionnaire was developed by the authors. To

ensure content and face validity, the questionnaire items underwent
independent external expert review and further changes were made
based on feedback received. The ynal 22-item questionnaire was
distributed to 2,106 MDS members using the online survey tool
Survey Monkey. However, only practicing neurologists experienced
in evaluating patients with PMD and a variety of other movement
disorders were asked to complete the survey. Thus the denominator
used to calculate a response rate is unknown.

Results: 519 members (25% of all recipients) completed the survey
(67% male; 24% < 5 years of practice; 25% >21 years of practice;
55% academic clinician/researchers; 3-4 years of fellowship
training, 31%). Tremor (51%) and gait disorder (26%) were the
most common PMD endorsed; an underlying organic MD was felt
to be present in 1-10% of cases (68%). Half of respondents (51.3%)
endorsed standard neurological investigations to rule out organic
causes in clinically deynite PMD before presenting the diagnosis

to patients. This practice was associated with shorter fellowship
training (¢ 2 years, X2, 39.8, p = 0.005) and fewer PMD patients
seen per month (¢ 3, X?, 39.2, p = 0.006) but not with type or years
of post-residency practice. Two thirds of respondents refer clinically
deynite PMD patients to a psychiatrist or mental health specialist
while also providing personal follow up. This was associated with
type of practice (academic clinician researchers, 57% vs. community
practice neurologists, 13%; X2, 19.1, p = 0.004) but not with other
demographic factors. 45% reported that excessive loss of function

or disability relative to examination yndings was évery predictive,
for a PMD diagnosis and 37% said that extremes of age was

overy inpuential for suggesting alternative diagnoses. Avoiding
iatrogenic harm was the only management modality reaching at least
30% endorsement as dvery effectived (31%). A majority selected
6somewhat effectived for psychotherapy with (61%) or without
(63%) antidepressant/anxiolytic treatment and émostly not effectived
for pharmacological treatment of the speciyc movement impairment
(52%) and alternative therapies (43%). Cultural beliefs doftend
limited the ability to manage PMD patients for 37%. In terms of
variables associated with better prognosis for PMD, acceptance of
the diagnosis by the patient was endorsed as fextremely importantd
(60%); identiycation and management of psychological stressors
(54%) and concurrent psychiatric disorders (55%) as évery
important,” whereas type of movement (e.g., tremor vs. chorea)
(38%) and pharmacologic treatment (38%) were considered dmostly
not important.d fiPsychogenic movement disordero was favored

as the most appropriate medical term for experts to use when
communicating with each other (83%) and fistress-related disordero
as the term of choice when communicating with patients (67%).

Conclusions: These preliminary data indicate that expert opinions
and practices regarding diagnosis and management of PMD patients
differ among neurologists with movement disorders expertise.
Some of the discrepancies may be accounted for by training, type of
practice and volume of patients but also repect absence of uniform
practice guidelines.
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Cognition and Mood in Parkinson Disgase after Unilateral STN
versus GPi DBS: The COMPARE Trial

Michael S. Okun, M.D., Hubert H. Fernandez, M.D., Samuel S. Wu,
PhD., Lindsey Kirsh-Darrow, M.S., Dawn Bowers, PhD, Michele
Suelter, B.S., Charles Jacobson, B.S., Xinping Wang, PhD., Cliff W.
Gordon, B.S., Pam Zeilman, A.R.N.P., Janet Romrell, PA-C, Pam
Martin, R.N., Ramon L. Rodriguez, M.D. and Kelly D. Foote, M.D.

Movement Disorders Center, University of Florida, McKnight Brain
Institute, College of Medicine

Objective: To compare the effects of unilateral subthalamic nucleus
(STN) and unilateral globus pallidus interna (GPi) deep brain
stimulation (DBS) on mood and cognitive function in patients with
Parkinson disease (PD).

Background: There is a paucity of level one (prospective,
randomized) evidence comparing STN and GPi DBS. Most
available comparative data are non-randomized with small sample
sizes, and results have focused on motor improvement. Our aim in
this study was to focus on mood and cognitive outcomes in addition
to more traditional outcome measures.

Methods: Subjects had to meet UK Brain Bank criteria for a
diagnosis of idiopathic PD, be 40-75 years old, have an adequate
response to levodopa (>30% UPDRS IlI change on vs. off
medications), be right-handed, and have disabling on-off puctuations
not adequately controlled with medical management. Fifty-two
subjects were consented, enrolled and randomized to receive either
unilateral STN or unilateral GPi DBS to address the side of the

body with the most bothersome symptoms. After DBS activation,
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stimulation parameters and adjuvant medications were optimized
for a minimum of four months. Patients were then maintained

in this optimized state for 30-60 days prior to follow-up testing.

The primary outcome variables were the visual analog mood

scale (VAMS) for mood, and the controlled oral word association
(COWA) verbal puency test for cognition. Secondary outcomes
included other tests of cognition, mood, and motor function.
Approximately 6 months after surgery, subjects were admitted

to the General Clinical Research Center (GCRC) for extensive
testing, which included initial evaluation off medications and on
optimized DBS therapy, followed by testing in four randomized

and counterbalanced conditions (optimal DBS, ventral DBS,

dorsal DBS, and off DBS). Testing was performed over two days

to minimize fatigue and both the patients and their examiners were
blinded to the site and state of stimulation. Acute and delayed
changes resulting from stimulation within and around the two targets
were recorded and the STN and GPi groups were compared. More
speciycally, Hotellingds T2 test was used to compare the outcome
measures at the follow-up GCRC initial testing between STN and
GPi DBS. A repeated measures model was used to analyze the effect
of study group, laterality of stimulation, state of stimulation, episode
of assessment and baseline covariates on each outcome from the
four randomized and counterbalanced GCRC testing conditions.

Results: Forty-yve subjects (23 GPi and 22 STN) completed the
6-month follow-up inpatient GCRC testing. The subjects’ mean age
was 60.6N8.2, mean disease duration 12.9N3.8 years, 71.1% were
male, 93.3% were white, and mean Levodopa Equivalent Dose
(LED) prior to surgery was 1054.9+517.1 mg. The STN and GPi
groups were similar in all pre-operative characteristics.

Analysis of mood effects revealed no signiycant difference between
STN and GPi DBS groups in any of the eight subscales of the
VAMS (Hotelling’s T2 test, p=0.47) at 6-month follow-up testing.
Optimal DBS in both STN and GPi groups resulted in signiycant
improvements in VAMS tense and tired scores compared to
preoperative baseline. Interestingly, subjects were signiycantly less
happy, less energetic and more confused when stimulation was
delivered ventral to the optimal stimulation site in both the STN and
GPi groups.

Analysis of cognitive effects of DBS showed that the COWA Letters
raw-score worsened in the STN group, but not in the GPi group (pre-
operative baseline compared to the four GCRC testing conditions
(optimal, ventral, dorsal DBS, and off)) (p<0.05). Furthermore,
similar deterioration was recorded whether the STN stimulator was
on or off. There was no signiycant difference between STN and GPi
groups in CATEGORY puency raw-score (p=0.52).

There was no signiycant difference in motor improvement between
the unilateral STN and GPi groups (mean UPDRS 11l motor
improvements from an in person blinded rater were 29.9% for STN
and 26.6% for GPi, p=0.64).

Conclusions:  There was no difference between STN
and GPi DBS in the primary outcome variable of VAMS
mood. There was, however, signiycant worsening of verbal
puency in the STN group, but not the GPi group with the
pattern of deterioration suggestive of a surgical rather than
a stimulation-induced effect. Both STN and GPi DBS
resulted in comparable improvements in
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Long-term surviving transplanted dopamine neurons exhibit
a-synuclein accumulation and Lewy bodies
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The primary neuropathological feature of Parkinson’s disease (PD) is
death of dopamine neurons in the substantia nigra pars compacta. The
loss of dopamine cellsis closely linked to the classical motor symptoms.
Cell replacement therapy with fetal ventral mesencephalic tissues has
been documented to be beneycial in some open-labeled trials. F-dopa
and raclopride PET imaging has shown that mesencephalic grafts can
synthesize and release normal amounts of dopamine, at least ten years
after transplantation.

Here, we report post-mortem studies of Parkinson patients who
were parts of one European and one North American trial. One
European case received bilateral intrastriatal transplants 12 years
and 16 years before death, the other was implanted 11 and 13 years
prior to dying. One North American case received bilateral grafts
into putamen 14 years before death and another patient lived for 4
years after surgery. The patients exhibited improved motor function
some years after transplantation. In this neuropathological study, we
observed that substantial numbers of transplanted dopamine neurons,
immunopositive for TH and VMAT2 (but not DAT), survived more
than a decade after surgery. The majority of these cells contained
neuromelanin.
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Remarkably, we observed that grafted neurons exhibited cytoplasmic
a-synuclein-immunoreactivity in cell bodies, as well as typical Lewy
bodies and Lewy neurites in the patients who had lived for 11-16
years after grafting. We validated the presence of Lewy bodies by
thiopavin S staining. The changes in aggregated and non-aggregated
a-synuclein were age-dependent. In 4 year-old grafts in one of the
North American patients, we detected a-synuclein in the cytoplasm
of some of the cell bodies. This a-synuclein was present in a non-
aggregated form. In the European case, 40% of the TH-positive
neurons were a-synuclein positive in the 12 year-old grafts, while up
to 80% TH-positive cells contain a-synuclein in 16 year-old grafts.
Our preliminary observations indicate that less than 2% of grafted
cells containing neuromelanin displayed typical a-synuclein-positive
Lewy bodies in the 12 year-old graft. In the 16 year-old graft, the
proportion exceeded 5%. Regarding the long-term surviving North
American transplants, we are currently performing stereological
quantiycation to assess the proportion of a-synuclein- and ubiquitin-
positive cells.

Taken together, our studies suggest that the host microenvironment
has a negative impact on the neurons grafted ectopically to the
striatum and the disease-processes are propagated from host to the
implanted cells. These observations have important implications for
our understanding of PD pathogenesis. Because it appears to take more
than 10 years after grafting for the pathological changes to develop,
cell transplantation continues to be a viable therapeutic option.
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Dopamine agonist-induced gambling and shopping is associated
with enhanced reward learning mediated via dopaminergic
ventral striatal prediction error teaching signal

Valerie Voon?, Mathias Pessiglione?, Christina Brezing?, Hubert
Fernandez®, Vindhya Ekanayake?, Grisel Lopez!, Raymond Dolan*,
Mark Hallett*

!National Institute of Neurological Disorders and Stroke, National
Institutes of Health, Bethesda, USA

ZHopital de la Salpetriere, Paris, France
SUniversity of Florida, Gainesville, USA
“University College London, London, UK

Background: Dopamine agonist-induced (DA) symptoms of
pathological gambling (PG) and compulsive shopping (CS)

have been reported in patients with neurological disorders such

as Parkinson disease (PD). The pathophysiology is not well
understood. Evidence from animal and human studies demonstrate
a role for phasic mesostriatal dopaminergic activity as a teaching
signal during reward learning. In studies of healthy volunteers,
levodopa increases and a D2-antagonist decreases reward learning
with corresponding changes in ventral striatal activity correlating
with a prediction error teaching signal (Pessiglione et al. 2006).

PD patients have been demonstrated to have greater sensitivity to
positive outcomes when on levodopa and DA (Frank et al. 2004)
although this ynding was not replicated in a subsequent study (Frank
etal., 2008).

Hypothesis: PD+PG/CS is associated with greater learning from
positive outcomes mediated via a striatal outcome prediction error
teaching signal.

Methods: PD patients with active PG or CS, on DA, without
dementia, and not on neuroleptics were included in the study and
matched by age, gender, DA type and dose, total dose, and stage

to PD controls. Age and gender-matched healthy volunteers were
included. Subjects were scanned while performing a probabilistic
reward and avoidance learning task (Pessiglione et al. 2006).
Subjects chose between stimuli-pairs from three conditions of with
probabilities of 80% gain (reward learning), 80% loss (avoidance
learning) or 80% probability of looking at money (control task).
Subjects were scanned both 2 hours after DA and a mean of 20 h off-
DA in a pseudorandomized order. Behavioral choices were entered
in a computational reinforcement learning model using a Q-learning
algorithm to determine action values and outcome prediction errors
on a trial by trial basis. The outcome prediction error and action
values were used as regressors to determine corresponding BOLD
activity. P<0.001 uncorrected was considered signiycant. Repeated
measures ANOVA was used for the group analysis for both imaging
and behavioral data. Subjects were tested on-DA for set shifting,
spatial working memory, and attention.

Results: Nine PD+PG/CS patients, 9 PD controls and 16 healthy
volunteers were scanned. An additional 4 PD+PG/CS patients and 4
PD controls only had behavioral testing. There were no differences
in patient characteristics between groups. Behavioral results of
reward learning demonstrated a signiycant interaction effect of
patient group and DA, F(1,22)=21.79, p<0.0001. PD+PG/CS group
on-DA ($67.50, SEM $0.89) made more money during reward
learning than off-DA ($54.70, SEM $1.85), pairwise comparisons
F(1,22)=9.38, p=0.006. In contrast, PD controls on-DA ($51.25,
SEM $4.16) made less money during reward learning than off-DA
($64.25, SEM $1.78) (F(1,22)=12.52, p=0.002). Similar results
were observed with the rate of reward learning (percent of trials

to criterion). Behavioral results of the percent of trials to criterion
during avoidance learning demonstrated a signiycant interaction
effect of patient group and DA (F(1,22)=8.48, p=0.008). PD
controls on-DA learned more slowly during avoidance learning

than off-DA (F(1,22)=10.61, p=0.004). However, there were

no signiycant differences in PD+PG/CS patients on- or off-DA
(F(1,22)=0.74, p=0.4). The behavioral results were not correlated
with measures of working memory, set shifting or attention.

The fMRI results demonstrated a similar patient group and DA
interaction effect. During reward learning and avoidance learning,
PD+PG/CS patients on-DA had greater bilateral ventral striatal
activity during decision and feedback corresponding, respectively, to
outcome prediction error and action value.

Conclusion: DA-induced gambling and shopping behaviors in PD
patients are associated with greater sensitivity to positive outcomes.
This effect is potentially mediated by greater ventral striatal neuronal
sensitivity to the outcome prediction error teaching signal.
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