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LBA 1  
A randomized trial of creatine monohydrate to impede  Parkinson disease (PD) progression 
 
The National Institute of Neurological Disorders and Stroke Exploratory Trials in Parkinson Disease 
(NET-PD) Investigators 
 
Objective : Long-term Study 1 (LS1) was conducted to determine whether creatine monohydrate 
(creatine) (10g/day) was more effective than placebo in slowing long-term clinical decline in 
participants with early PD and on dopaminergic therapy. 
 
Background :  In 2001, the NET-PD program was established to evaluate promising compounds for 
treatment of PD.  Creatine was proposed and evaluated according to NINDS CINAPS criteria and 
hypothesized to impede PD progression through anti-oxidative effects and preservation of 
mitochondrial function observed in pre-clinical models.  A futility trial was conducted. Results 
indicated that creatine was worthy of investigation in a Phase 3 trial. 
 
Methods :  LS1 was a multicenter, double-blind, parallel group, placebo-controlled, randomized 
Phase 3 trial of creatine.  Recruitment goals were successful, with a total enrollment of 1,741 
participants with early, stable PD receiving dopaminergic therapy.  The primary efficacy outcome 
measure was the difference in the clinical decline from baseline to five-year follow-up, compared 
between the creatine and placebo groups.  Clinical decline was defined by outcome measures in five 
domains that reflected motor and non-motor disabilities, quality of life, and cognitive impairment.  
The five measures were analyzed using a global statistical test (GST). 
 
Results :  During a planned interim analysis, LS1 met pre-specified criteria for futility and was 
stopped in September 2013.  At that time, 955 (55%) participants had completed the year five visit.  
Creatine failed to slow the clinical decline of PD as measured by all five domains in the GST.  
Creatine was generally well-tolerated and did not negatively impact renal function or weight gain. 
 
Conclusion :  LS1 has the largest cohort and the most person years of follow up (>6,000) of any PD 
study to date.  Because of extensive trial planning, incorporation of multiple domains to measure 
clinical decline, and sufficient retention of a large PD cohort, the investigators concluded that within 
the context of this trial, 10g/day creatine monohydrate cannot be recommended for clinical decline of 
PD.   
 
 
LBA 2 
Progressive nigrostriatal neurodegeneration associa ted with α-synuclein spreading and 
pathology induced by AAV-mediated overexpression of  mutant synuclein in mice, rats and 
marmosets  
 
E. Bezard1,2, S. Bido1,2, M. Bastide1,2, C. Piron1,2, M. Engeln1,2, M. Bourdenx1,2, F. Georges3, D. 
Scheller4, A. Michel4, T. Boraud1,2, P.O. Fernagut1,2, S. Dovero1,2 and B. Dehay1,2  
 

1 Univ. de Bordeaux, Institut des Maladies Neurodégénératives, UMR 5293, F-33000 Bordeaux, 
France; 2 CNRS, Institut des Maladies Neurodégénératives, UMR 5293, F-33000 Bordeaux, France; 
3 CNRS, Institut Interdisciplinaire de Neurosciences, UMR 5297, F-33000 Bordeaux, France; 4 

Parkinson’s Disease Pharmacology, UCB Pharma S.A., Braine L’Alleud, B-1420, Belgium; 
 
Objective:  Animal models are an essential tool for basic pathophysiological research as well as 
validation of therapeutic strategies of human diseases. The absence of adequate in vivo 
experimental models has severe repercussions for therapeutic intervention success. Despite 
unprecedented progress in animals modelling, no mammalian model recapitulates the required age-
dependent phenotypes associated with Parkinson’s disease (PD). Both the species and aging 
differential susceptibility of dopamine neurons was assessed by comparing the extent and pattern of 
neuronal loss, as well as occurrence of age-dependent intracellular inclusions formation and α-
synuclein spreading, in mice, rats and monkeys.  
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Methods:  We selected two different mouse strains (C57Bl/6 and senescence-accelerated mouse 
(SAMP8), as a model of aging), adult rats and young versus aged marmoset monkeys (Callithrix 
jacchus). We used a high-titer adeno-associated virus (AAV) of serotype 9 to express mutant human 
α-synuclein (A53T) under the neuron specific synapsin promoter including a WPRE enhancer 
element, injected in the SNpc for 16 weeks. We posit that transfected animals will exhibit species- and 
age-related differences in term of extent of degeneration and inclusions. 
 
Results: Both SNpc and striataum were investigated for dopaminergic function. α-synuclein 
inclusions and spreading have been assessed in each species with two different antibodies against 
α-synuclein allowing to distinguish the exogenous human from the endogenous one. According to 
the species used, we observed differences in the PD-related neurodegeneration progression over 
time associated with α-synucleinopathy and α-synuclein several in many brain areas.   
 
 
LBA 3 
Targeting of the red nucleus for cerebellar tremor  
 
M Lefranc (MD)1,8, M Manto(MD- PhD)7, Ph Merle (MD)2, M Tir (MD, PhD)3, D Montpellier 5 , JM 
Constant 6  , D Le Gars (MD, PhD)1, J.M Macron (MD, PhD)2, P Krystkowiak (MD, PhD)3,4 
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4 EA 4559 - Laboratoire de Neurosciences Fonctionnelles et Pathologie (LNFP), University of 
Picardy Jules Verne (UPJV), Amiens, France 
5 Department of anestesiology, Amiens University Hospital, Amiens, France 
6 Department of Neurosurgery, Amiens University Hospital, Amiens, France 
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Conflict of interest: The authors declare no conflict of interest. There was no financial issue relative 
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Deep brain stimulation of the thalamus, especially the ventral intermediate nucleus does not 
significantly improve drug-resistant disabling cerebellar tremor. The dentato-rubro-olivary tract 
(Guillain-Mollaret triangle, including the red nucleus) is a subcortical loop critically involved in tremor 
genesis. Red Nucleus is also a key-node along the dentato-rubro-thalamic pathway whose 
discharges are also associated with tremor. We report the case of a 48 year-old female patient 
presenting with generalized Cerebellar Tremor due to alcoholic cerebellar degeneration. Resistance 
to medical therapies and severity of the symptoms led us to investigate the effects of bilateral Red 
Nucleus –Deep Brain Stimulation. Intra-operative microrecordings of Red Nucleus showed a high 
background activity with irregular tonic activity, but no rhythmic activity synchronous with upper limb 
tremor. Insertion of the macro electrodes and in between stimulation conditions led to a complete 
disappearance of the postural component of Cerebellar Tremor, without any changes in the 
intentional (kinetic) component. Stimulation by itself (1) did not reduce postural or intentional tremor, 
and (2) was associated with dysautonomic symptoms (threshold depending of the frequency of 
stimulation). Our observation supports a role of Red Nucleus as an important centre for tremor 
genesis and as a possible target for refractory Cerebellar Tremor. Further studies are required to 
elucidate how the neuromodulation of Red Nucleus should be implemented in these patients. 
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LBA 4 
The Effects of Tyrosine on Orthostatic Hypotension and Autonomic Responses in Parkinson 
Disease: Randomized, Double-blind, Placebo-Controlle d Trial  
 

1,4 J. DiFrancisco-Donoghue, 2 E. Rabin, 3,4 W.G. Werner  
1Department of Osteopathic Medicine, New York College of Osteopathic Medicine, New York 
Institute of Technology (NYIT) 2 New York College of Osteopathic Medicine, NYIT 3 Department of 
Physical Therapy, New York Institute of Technology, Old Westbury, NY USA; 4The Adele Smithers 
Parkinson’s Disease Treatment Center,  New York Institute of Technology, Old Westbury, NY USA; 
 
Objective:  To test the effects of supplementing tyrosine on blood pressure (BP), and norepinephrine 
(NE) levels in Parkinson’s disease (PD) subjects with orthostatic hypotension (OH). 
 
Background:  Individuals with PD can suffer from OH due to reduced levels of NE levels which 
inhibit the sympathetic nervous system. Orthostatic hypotension is defined as a sustained reduction 
in systolic blood pressure of at least 20 mmHg or a reduction in diastolic blood pressure of 10mmHg 
within 3 minutes of standing (Sharabi 2011). OH symptoms include light headedness, fatigue, 
dizziness, poor quality of life or falls.  Side effects of low NE levels also include reduced HR and BP 
response to acute exercise stress. Levodopa and dopamine agonists (commonly used to treat PD) 
reduce NE levels even further leading to a greater decrease in BP and an increase in OH. Tyrosine 
is a non-essential amino acid that is the major precursor to NE. Tyrosine has been shown to 
compete with levodopa uptake in the human brain and reduced levels of tyrosine have been shown 
after administration of levodopa. 
 
Methods:  We tested the effect of tyrosine supplements on BP and NE in a randomized, double 
blind, placebo trial. Thirty four subjects underwent OH testing, and then underwent an exercise 
stress test. The Tyrosine group received 300 mg of L-tyrosine (150 mg of 2x daily) for 7 days. After 7 
days each subject repeated the same testing.  The Control subjects underwent the same procedures 
with a placebo.  Systolic and diastolic BP were recorded pre and post OH testing. Fasting plasma 
samples were taken pre exercise testing for tyrosine levels and NE levels. Heart rate, BP and 
oxygen consumption were recorded at rest and at peak exercise. At peak exercise plasma NE levels 
were re-tested. A food diary was kept by all subjects to monitor fluid and salt intake which can 
impact on BP. 
 
Results:  There was a significant increase in plasma levels of tyrosine in our Tyrosine group, and a 
significant improvement in diastolic BP in the Tyrosine group pre and post intervention (p > .05). We 
found an improvement in systolic BP after OH testing in both groups post intervention (Tyrosine 
n=17, Placebo n=19) but failed to show any affect due to Tyrosine. There was no change in HR, BP, 
and plasma NE pre and post intervention in either group (p > .05).  
 
Conclusion:  L-Tyrosine at a dosage of 300 mg (150 mg/2x day) is safe, well tolerated and leads to 
an increase in plasma tyrosine levels within a normal range. An increase in plasma tyrosine had no 
effect on plasma NE at rest or under acute exercise stress. An increase in plasma tyrosine had no 
effect on HR and BP under acute exercise stress. Tyrosine supplementation showed improvement in 
diastolic BP in OH from pre- to post intervention.   
 
This project was funded by the Michael J. Fox Foundation Rapid Response Innovation Award 
 
 
LBA 5  
Levodopa restores the deficient motor cortex plasti city in aging 
 
Asha Kishorea, Traian Popab,c, Febina Backara, Praveen Jamesa, Salini Pradeepa, Sabine 
Meunierb,c 

 
(a) Comprehensive Care Centre for Movement Disorders,  Department of Neurology, Sree Chitra 
Tirunal Institute for Medical Sciences and Technology, Kerala, India, (b) Centre de Recherche de 
l’Institut du Cerveau et de la Moelle épinière (CRICM), INSERM U1127, CNRS UMR 7225, 
Université Pierre et Marie Curie–Paris 6 UMR_S975, Paris, France, (c) Centre de Neuroimagerie de 
Recherche (CENIR), l’Institut du Cerveau et de la Moelle epiniere (ICM), Paris, France. 
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Objective : To test dopamine dependency of the age-related decline in motor cortex plasticity in 
healthy volunteers.  
 
Background : Dopamine has a strong neuromodulatory effect on cortical plasticity.  Plasticity of 
human primary motor cortex that is essential for motor memory and motor skills acquisition is 
reported to decline with aging. A dose of 100mg levodopa is reported to only prolong and not 
enhance the level of PAS response in healthy young adults.  
 
Methods : The age-dependency of both motor cortex plasticity and its cerebellar modulation were 
tested in 40 healthy subjects (20 of each gender; mean age 42.7 ± 14.7 years, range 23-72) 
spanning six decades of adult life span.  Motor cortex plasticity was measured from the response to 
paired associative stimulation (PAS) of motor cortex alone and its cerebellar modulation was 
measured from the change in PAS response by theta burst stimulation of cerebellum preceding the 
PAS. The ability of dopamine to restore deficient plasticity was tested in ten healthy older subjects 
after a single dose of 100mg of levodopa and compared with a control group of 10 de novo PD 
patients who had no response to PAS.  
 
Results : There was a substantial decline in motor cortex plasticity with aging (P < 0.002, r = 0.5) but 
it could be restored in older subjects by a single dose of 100mg levodopa (P < 0.008) and to a 
similar extent as 100mg levodopa in de novo PD patients , suggesting the dopamine dependency of 
this age-related deficit. The cerebellar modulation of motor cortex plasticity was less vulnerable to 
aging and a single session of cerebellar cortical inhibition reinstated the deficient plasticity in older 
subjects.  
 
Conclusions : The similar loss of plasticity of motor cortex in aging and in PD and its restoration by 
levodopa, could be the subclinical effect of cortical dopaminergic denervation that is known to exist 
in both states.  Both dopamine supplementation and repeated sessions of cerebellar inhibition are 
potential interventions that may be tested for their effects on enhancing motor skills acquisition and 
motor performance in the elderly. 
 
 
LBA 6  
Cerebrospinal fluid neurofilament light chain discr iminates multiple system atrophy from 
Parkinson’s disease 
 
Marcel M Verbeeka,b,c, Megan K Herbert, a,c, Marjolein B Aerts, a,b, Marijke Beenes a,c, Niklas 
Norgren, d Rianne A J Esselink, a,b, Bastiaan R Bloem a,b, H Bea Kuiperija,c,  

 
a Department of Neurology, Donders Institute for Brain, Cognition and Behaviour, Radboud 
University Medical Centre, Nijmegen, the Netherlands; b Parkinson Center, Nijmegen, the 
Netherlands; c Department of Laboratory Medicine, Radboud University Medical Centre, Nijmegen, 
the Netherlands; d Uman Diagnostics, Umeå, Sweden 
 

Objective : To evaluate the diagnostic value of neurofilament light chain (NFL), fms-like tyrosine 
kinase ligand (FLT3L) and total tau protein (t-tau) in cerebrospinal fluid (CSF) as biomarkers to 
discriminate Multiple System Atrophy (MSA) from Parkinson’s Disease (PD). 
 
Background : Cerebrospinal fluid biomarkers (CSF) can be useful as an adjunct to clinical 
assessment for the discrimination of PD from MSA and other atypical parkinsonisms. In previous 
studies several biomarkers in CSF have been advocated for this clinical application, including the 
established marker t-tau, but also novel markers like NFL and FLT3L. 
 
Methods : Cohort based study of CSF levels of NFL, FLT3L and t-tau using commercially available 
enzyme-linked immunoassays (ELISAs). The study was performed in a primary care institutional 
centre (Radboud UMC  Nijmegen). CSF levels of NFL, FLT3L and t-tau were measured in a 
discovery cohort of 36 PD patients, 27 MSA patients and 57 non-neurological controls and in a 
validation cohort of 32 PD patients, 25 MSA patients, and 56 non-neurological controls. Clinical 
diagnoses were defined after 3-years follow-up using internationally accepted criteria. Binary logistic 
regression models developed from combinations of biomarkers were assessed. Multivariate and 
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univariate statistical analyses were used to determine differences in CSF parameters between the 
groups and their significance for distinguishing between MSA and PD. Bootstrapping analysis was 
used for additional validation. 
 
Results : CSF levels of NFL were substantially increased in MSA and discriminated between MSA 
and PD with a sensitivity of 74% and specificity of 92% (AUC = 0.85) in the discovery cohort. The 
models and cut-offs defined in the discovery group were applied to the validation cohorts. This 
resulted in a 80% sensitivity and 97% specificity (AUC = 0.94) in the validation cohort. Bootstrapping 
analysis resulted in essentially similar results. FLT3L levels in CSF were significantly lower in both 
PD and MSA compared to controls in the discovery cohort, but not the validation cohort. T-tau levels 
were significantly higher in MSA than PD and controls. Addition of either FLT3L or t-tau to NFL did 
not improve discrimination of PD from MSA above NFL alone. 
 
Conclusions : Our findings show that increased levels of NFL in CSF offer clinically relevant, high 
accuracy discrimination between PD and MSA.  
 
Corresponding author: 
MM Verbeek, 
Department of Neurology, 830 LGEM, Neurochemistry Lab 
Radboud University Medical Centre, P.O. Box 9101, 
6500 HB Nijmegen, The NetherlandsPhone #31243615192; Fax #31243668754  
 
Dr. Norgren is an employee of Uman Diagnostics; this company had neither influence on the design 
of the study nor on the data analysis. The other authors have no disclosures. 
 
 
LBA 7 
Low Muscle Strength in Late Adolescence is Associat ed with an Increased Risk of 
Parkinson’s Disease Later in Life: A Nationwide Coh ort Study 
 
Helena Gustafsson, M.D.,1 Jan Aasly, Ph.D.,3 Stefan Nilsson, M.D.,2 Anna Nordström, Ph.D.,2 Peter 
Nordström, Ph.D.1* 
Department of Community Medicine and Rehabilitation, Geriatrics,1 Department of Community 
Medicine and Rehabilitation, Rehabilitation Medicine, 2 Department of Pharmacology and Clinical 
Neuroscience, Clinical Neuroscience, Umeå University, 90187 Umeå, Sweden.3  
 
Objective: To evaluate maximal muscle strength in late adolescence in relation to the risk of 
Parkinson’s disease (PD) later in life. In addition, associations between subjects’ muscle strength in 
adolescence and PD diagnoses in their parents were examined.  
 
Background: A substantial loss of dopaminergic neurons precede the clinical onset of PD, and the 
duration of this prodromal phase is uncertain; estimates range from years to decades. Few studies 
have been longitudinal and based on objective measurements, and attention has mainly been drawn 
to non-motor symptoms.  
 
Methods: We conducted a prospective study based on a nationwide cohort of 1.3 million Swedish 
men, followed for a mean time of about 30 years after military conscription at 18 years of age. 
Baseline data included measurements of maximal voluntary muscle strength and physical fitness 
from highly standardized tests. PD diagnoses in the cohort, and in the 2.6 million parents of the 
subjects, were acquired from national registries with high validity. Muscle strength in relation to the 
risk of PD was investigated using multivariate statistical models, unadjusted and adjusted for 
appropriate confounders.  
 
Results : After adjustment for height, weight, age, year of conscription, and PD diagnoses in the 
parents, subjects diagnosed with PD during follow up had significantly less handgrip [mean 
difference (MD), –9.9 Newton (N); 95% confidence interval (CI), –15.4 to –4.4] and elbow flexion 
(MD, –5.6N, 95% CI –10.4 to –0.9) strength, but not knee extension strength (MD, –3.9N, 95% CI –
10.4 to 3.6) at 18 years of age, compared to subjects without PD. Men whose parents were 
diagnosed with PD had less handgrip [mothers: MD, –3.9N, (95% CI –5.8; –2.0; fathers: MD, –4.6N 
(95% CI –6.1 to –3.1)] and elbow flexion [mothers: MD, –2.7N (95% CI –4.3 to –1.1); fathers: MD, –
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3.3N (95% CI –4.7 to –2.0)] strength, but not knee extension strength [mothers: MD, 0.9N (95% CI –
1.3 to 3.2); fathers: MD, 0.8N (95% CI –1.0 to 2.6)], than those with no such familial history. 
Adjustment for physical fitness did not substantially change any of the results, and physical fitness 
itself was not related to the risk of PD.  
 
Conclusion: Maximal upper-extremity voluntary muscle strength was reduced in late adolescence in 
men diagnosed with PD 30 years later. Deficits were small but highly significant, consistent and may 
have a genetic component. The findings suggest the presence of subclinical motor deficits three 
decades before the clinical onset of PD. 
 
 
LBA 8 
Autologous Mesenchymal Stem Cells in patients with Progressive Supranuclear Palsy: 
results from an open phase first-in-man approach 
 
Margherita Canesi1, Rosaria Giordano2, Maurizio Isalberti3, Ioannis Ugo Isaias4,5, Tiziana 
Montemurro2, Fabio Triulzi3, Riccardo Benti7, Andrea Righini8, Giorgio Marotta7, Paolo Rampini9, 
Mariele Viganò2, Mariangela Dipaola6, Aurora Colombo1, Giorgio Sacilotto1, Nicoletta Meucci1, 
Michela Zini1, Gianni Pezzoli1 
 
1) Parkinson Institute, Istituti Clinici di Perfezionamento, Milan, Italy 
2) Cell Factory, Unit of Cell Therapy and Cryobiology, Fondazione IRCCS Cà Granda Ospedale 
Maggiore Policlinico, Milan, Italy 
3) Interventional Neuroradiology Unit, Fondazione IRCCS Cà Granda Ospedale Maggiore Policlinico, 
Milan, Italy 
4) Neurologische Klinik und Poliklinik, Universitatsklinikum Würzburg, Würzburg, Germany 
5) Motor Control Laboratory, Department of Pathophysiology and Transplantation, University of 
Milano, Milan, Italy 
6) Movement Biomechanics and Motor Control, TBM Lab, Department of Electronic, Information and 
Bioengineering, Politecnico di Milano, Milan, Italy 
7) Nuclear Medicine Unit, Fondazione IRCCS Cà Granda Ospedale Maggiore Policlinico, Milan, Italy 
8) Neuroradiology Department, Hospital “Buzzi”, Istituti Clinici di Perfezionamento, Milan, Italy 
9) Neurosurgery Unit, Fondazione IRCCS Cà Granda Ospedale Maggiore Policlinico, Milan, Italy 
 
Background:  Progressive supranuclear palsy (PSP) is a neurodegenerative disease characterized 
by early impairment of balance and frequent falls. Bradykinesia, retrocollis, supranuclear gaze palsy, 
and abnormal vestibulospinal reflexes may be also present. These symptoms are a major cause for 
impaired quality of life and survival of patients with PSP. No therapy is currently available. 
 
Objective:  A pilot study to assess the safety and efficacy of autologous MSC therapy in patients 
with PSP. Trial NCT01824121 (Italian Ministry of Health).  
 
Patients and Methods: Patients with clinical diagnosis of PSP participated to the study. MSC were 
isolated from bone marrow under standard procedures in Good Manufacturing  Practices (GMP) 
conditions and administered by micro-catheter in carotid and vertebral arteries. The cell dose was 
1.5±0.5x106 /kg. The UPDRS-III, H&Y, PSP Rating Scales were calculated before the treatment and 
at follow-up (f.u.) (1, 3, 6, 12 months). Neuropsychological assessment, gait analysis and brain 
imaging studies (i.e. MRI, FP-CIT SPECT, FDG PET) were also performed before and 1-year f.u..   
 
Results : Nine patients were screened. Four enrolled patients were not able to received the 
treatment: one died; one patient rapidly worsened and did not further meet the inclusion criteria; 
MSC growth was inadequate for two other patients. The remaining five patients reached a 3-month 
f.u. and two of them a 6-month evaluation after treatment. There were no clinical side effects related 
to MSC therapy in all the patients. We reported one procedure-related adverse event (i.e. ischemic 
lesion in the territory of posterior cerebral circulation). Clinical evaluation was stable at all f.u.. 
Anticipatory postural adjustments at gait initiation improved in one subject at 6-month f.u.. 
Presynaptic dopaminergic uptake at FP-CIT SPECT was reduced meanwhile FDG uptake in the 
subcortical area was unchanged and increased in prefrontal area at 1 year in one subject. 
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Conclusion : Although preliminary, our results confirm the data previously reported by others on the 
safety of MSC administration and may suggest some positive effect of MSC treatment in 
decelerating disease progression. In one patient, we also described an improvement of movement 
control and planning. Brain Imaging findings obtained in one subject are not univocal interpretation. 
We hope that these results will be confirmed by the next prospective, randomized, cross-over, sham-
controlled and double-blind study. 
 
 
LBA 9 
Severe and reversible Presynaptic Ligand SPECT capt ation reduction in Akinetic Crisis of 
Parkinsonism and neuroleptic malignant syndrome 
 
G Martino, MD1, M. Capasso MD, PhD2,G. Ausili- Cefaro MD 1, M. Nasuti1,  L. Bonanni, MD PhD,2,3, 
M. Onofrj MD2,3,  A. Thomas MD, PhD,2,3* 

1Department of Radiology and Radiotherapy, Nuclear Medicine University G. d’Annunzio of Chieti-
Pescara;  2Neurology Clinic, State Hospital, Chieti-Italy, 3Department of Neuroscience and Imaging 
and Aging Research Center, University G. d’Annunzio of Chieti-Pescara,  Italy 
*Presenting author 
 
Background:  Akinetic Crisis (AC) is akin to Neuroleptic Malignant Syndrome (NMS) and is the most 
severe and possibly lethal complication of parkinsonism. Diagnosis is today base only on clinical 
assessments and often is marred by concomitant precipitating factors. Instrumental evidence of 
diagnosis has never been presented. 
 
Methods:  Six patients presented with AC with severe akinesia, five were previously affected by 
Parkinson's Disease or Lewy body dementia and the crisis was categorized as AC one developed 
NMS because of exposure  to risperidone. In all presynaptic ligand  FP/CIT Single Photon Emission 
Computerized  Tomography (SPECT) was performed in the acute phase. Five patients survived the 
crisis and SPECT was repeated 3-6 months after the acute event. Quantitative and semi quantitative 
evaluations were used to assess binding potentials (BP). 
 
Results: During AC or NMS , BP values  in caudate and putamen was reduced to 1/8-1/15 (noise 
level) of the 97% inferior confidence limit. established in age matched control population. Follow-uo 
re-evaluation in surviving patients showed a recovery of values by 400-600%. 
 
Conclusion: By showing the outstanding binding reduction, presynaptic dopamine trasporter ligand 
can provide instrumental evidence of AC in Parkinsonism and of NMS. 
 
 
LBA 10 
The adenosine A 2A receptor antagonist, istradefylline enhances anti- parkinsonian effects of 
dopamine agonists in MPTP-treated common marmosets 
 
Shin-ichi Uchida1, Kazuhiro Soshiroda1, Eri Okita1, Mika Kawai-Uchida1, Akihisa Mori 2, Peter 
Jenner3 and Tomoyuki Kanda1. 
 
1 Central Nervous System (CNS) Research Laboratories, CNS R&D Unit, R&D Division, Kyowa 
Hakko Kirin Co., Ltd., Shizuoka, Japan. 
2 Strategic Product Planning Department, Kyowa Hakko Kirin Co., Ltd., Tokyo, Japan 
3 Neurodegenerative Diseases Research Centre, School of Health and Biomedical Sciences, King’s 
College, London, UK  

 
Objective: To investigate whether istradefylline in combination with the threshold dose of the non-
ergot dopamine agonist ropinirole or the ergot dopamine agonist pergolide enhances anti-
parkinsonian effects in the MPTP (1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine)-treated common 
marmosets. 
 
Background: The adenosine A2A receptor antagonist, istradefylline decreases OFF time in patients 
with Parkinson’s disease who are already treated with optimal dopaminergic medication. However, 
the effects of istradefylline in combination with a dopamine agonist have not been studied in detail. 
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Methods:  Experiments were performed using eight MPTP-treated common marmosets. On the first 
day of each experiment, basal locomotor activity was measured and basal motor disability was 
scored in the marmosets after oral administration of vehicle. On the second day, motor disability and 
ON time were scored, and locomotor activity was measured in the animals after oral administration 
of istradefylline (10 mg/kg), a dopamine agonist (threshold dose of ropinirole or pergolide), or a 
combination of istradefylline and each agonist. 
 
Results: Orally administered istradefylline, ropinirole or pergolide to the marmosets showed anti-
parkinsonian effects including increases in locomotor activity and ON time, and improvement of 
motor disability. The combined treatment with istradefylline and a dopamine agonist enhanced the 
effects of each dopamine agonist alone. 
 
Conclusion:  These results suggest that additional dosing with istradefylline enhances the anti-
parkinsonian effects of a suboptimal dose of dopamine agonists, leading to a reduction in the 
dosage of a dopamine agonist in the treatment of Parkinson’s disease (PD). Furthermore, 
istradefylline may be useful for PD patients where a low dose DA agonist treatment is being utilised 
but where a further improvement in motor function is required. The adenosine A2A receptor 
antagonist istradefylline will provide a new therapeutic approach to PD as a non-dopaminergic 
medication. 
 
 
LBA 11 
Effectiveness and safety of acupuncture and bee ven om acupuncture in idiopathic 
Parkinson’s disease 
 
Seung-Yeon Cho, K.M.D., Hak-Young Rhee, M.D., Ph.D., Jung-Mi Park, K.M.D., Ph.D., Chang-Nam 
Ko, K.M.D., Ph.D., Seong-Uk Park, K.M.D., Ph.D. Stroke and Neurological Disorders Center, Kyung 
Hee University Hospital at Gangdong, Seoul, Korea 

 
Objective:  The primary aim of this randomized, controlled, assessor-blind pilot study was to 
evaluate the effectiveness and safety of bee venom acupuncture (BVA) as an adjunctive treatment in 
adults with idiopathic Parkinson’s disease (IPD), with a secondary aim of comparing the 
effectiveness of acupuncture with BVA. 
 
Background:  In light of the limitations of conventional treatment for Parkinson’s disease (PD), 
interest is increasing in complementary and alternative therapies. Acupuncture is one of the most 
popular alternative therapies used by patients with PD. Acupuncture has been used to relieve PD-
like symptoms in Asian countries for centuries. In some experimental studies, acupuncture has been 
demonstrated to possess neurotrophic and neuroprotective effects. Clinically, however, the 
therapeutic effect of acupuncture in PD remains under debate. BVA is injection of dilute bee venom 
into acupuncture points. Recently, the anti-neuroinflammatory effect of bee venom has been 
investigated, and the possibility of its use in the treatment of neurodegenerative disorders has been 
suggested. To the best of our knowledge, however, there have been no clinical studies on the 
effectiveness of BVA in PD. 
 
Methods:  We recruited 43 adults with IPD who had been on a stable dose of antiparkinsonian 
medication for at least 1 month. They were randomly assigned to 1 of 3 groups: acupuncture, BVA, 
or control. All participants were assessed using the Unified Parkinson’s Disease Rating Scale 
(UPDRS), the Parkinson’s Disease Quality of Life Questionnaire (PDQL), the Beck Depression 
Inventory (BDI), the Berg Balance Scale (BBS), and the time and number of steps required to walk 
30 m. Treatment groups underwent stimulation of 10 acupuncture points (bilateral GB 20, LI 11, GB 
34, ST36, and LR 3) using acupuncture or BVA twice a week for 8 weeks. The initial assessment 
was repeated at the completion of treatment. The control group did not receive any treatment during 
this period, but subsequently received acupuncture or BVA according to the study protocol twice a 
week for 8 weeks, followed by an additional full assessment. 
 
Results:  Participants in the BVA group showed significant improvement on the UPDRS (total score, 
as well as parts II and III individually), the BBS, and the 30 m walking time. When compared to the 
control group, the BVA group experienced significantly greater improvement on the UPDRS. In the 
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acupuncture group, the UPDRS (part III and total scores) and the BDI showed significant 
improvement. The control group showed no significant changes in any outcome after 8 weeks. There 
were no serious adverse events from the BVA or acupuncture treatments. One subject in the BVA 
group complained of itchiness and was eliminated from the study. 
 
Conclusion:  In this pilot study, both acupuncture and bee venom acupuncture showed promising 
results as adjuvant therapies for PD. 
 
 
LBA 12 
Comparative analysis of human iPS cell-derived dopa minergic neurons from monozygotic 
twins discordant for Parkinson's disease 
 
Melissa J. Nirenberg1, Aiqun Li2, Chris Woodard2, Brian Campos2, Sheng-Han Kuo3, Michael 
Nestor2, David Sulzer3, Matthew Zimmer2, Scott Lipnick2, Stephen Chang2, Scott Noggle2 
 
1 Department of Neurology, NYU Langone Medical Center, New York, NY 10016 
2 The New York Stem Cell Foundation Research Institute, New York, NY 10032 
3 Department of Neurology, Columbia University Medical Center, New York, NY 10032 
 
Objective: To use induced pluripotent stem (iPS) cell-derived midbrain dopaminergic (mDA) neurons 
to examine genetic and epigenetic factors related to the development of Parkinson’s disease (PD) in  
monozygotic twins who are discordant for PD. 
 
Background: PD is a neurodegenerative disorder that disproportionately affects mDA neurons, and 
has been attributed to a combination of genetic and epigenetic factors. Recently, we recruited a set of 
monozygotic twins of Ashkenazi Jewish background who remain discordant for PD after five years of 
disease in the affected twin. 
 
Methods: Whole exome sequencing was used to perform a comprehensive examination of both 
twins’ genetic makeup. A Sendai reprogramming kit was then used to generate iPS cells from 
fibroblasts derived from skin biopsies of the affected twin (PD-twin), unaffected twin (control twin), 
subjects with sporadic PD, and healthy controls. The iPS cells were subsequently differentiated into 
neural stem cells (NSCs) and then into mDA neurons in the defined media. Fluorescence-activated 
cell sorting (FACS) was used to improve the purity of NSCs and mDA neurons, which then underwent 
biochemical, immunofluorescence, high-performance liquid chromatography (HPLC), and RNA-Seq 
analysis. Lentivirus 7.2 wild-type glucocerebrosidase (GBA) was used to compensate for the loss-of-
function of GBA, and 10 µM of rasagiline was used to inhibit the activity of monoamine oxidase B 
(MAO-B). 
 
Results: Whole exome sequencing showed that both twins carry the heterogeneous mutation of 
GBA N370S, suggesting increased genetic susceptibility to PD. No other known PD-related gene 
variants were identified. In GBA N370S iPS cell-derived mDA neurons from each of the twins, GBA 
activity was only ~50% of that of controls. In addition, -Syn protein level – but not mRNA level – 
was increased by up to 3 fold in iPS cell-derived mDA neurons from both twins, consistent with 
impaired -Syn  degradation rather than post-transcriptional regulation in neurons with GBA enzyme 
deficiency. 
HPLC analysis demonstrated that mDA neurons from the PD-twin had significantly reduced capacity 
to synthesize and release dopamine compared to those from the control twin and healthy control. 
RNA-seq showed that MAO-B expression in neurons derived from the PD-twin was also higher than 
in those of the control twin. Delivery of  lentivirus 7.2 wild-type GBA efficiently reduced -Syn 
content in GBA N370S mutated neurons. Both WT GBA viral infection and rasagiline exposure to 
mDA neurons from the 
PD twin partially enhanced dopamine yield. 
 
Conclusion: Human iPS cell-derived mDA neurons represent an effective model for examining the  
contributions of genetic and epigenetic factors in the development of PD. 
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LBA 13 
Cognitive and cortical thinning patterns of subject ive cognitive decline in patients with and 
without Parkinson’s disease 
 
Ji-In Kim1, Jin Yong Hong1, Hyuk Jin Yun2, Mun Kyung Sunwoo3, Jee Hyun Ham4, Jong-Min Lee2, 
Young H. Sohn4, Phil Hyu Lee4, 
 
Department of Neurology, Yonsei University Wonju College of Medicine, Wonju, Korea1 
Department of Biomedical Engineering, Hanyang University, Seoul, Korea2 
Department of Neurology, Bundang Jesaeng General Hospital, Kwandong University College of 
Medicine, Seongnam, Korea3 
Department of Neurology and Brain Research Institute, Yonsei University College of Medicine, 
Seoul, Korea4 

 
Background : Subjective cognitive decline (SCD) has gained attention as a predictor of future 
cognitive decline in neurodegenerative diseases. Based on the hypothesis that different pathologies 
may distinctly contribute to SCD, we investigated the cognitive profiles and cortical thickness of 
patients with SCD, with and without Parkinson’s disease (PD). 
 
Methods : In total, 96 patients experiencing SCD were classified as having PD (SCD-PD+, n = 49) or 
no neurological disease (SCD-PD-, n = 47); cognitively normal subjects without SCD (n = 23) were 
included as controls. Neurocognitive profiles and cortical thickness were examined using 
standardized neuropsychological tests and magnetic resonance imaging-based analysis. 
 
Results : No significant differences in demographic characteristics were found among the three 
groups. Neuropsychological tests demonstrated that the SCD-PD+ patients had lower semantic 
fluency than SCD-PD- patients and controls, and showed poorer performance in visual memory and 
confrontational naming than controls, whereas no significant difference in cognitive performance was 
observed between the SCD-PD- patients and controls. Cortical thickness analysis revealed that the 
SCD-PD+ patients had focal cortical thinning in the dorsolateral prefrontal, orbitofrontal, parietal, and 
parahippocampal areas compared with controls. Compared with SCD-PD- patients, SCD-PD+ 
patients had cortical thinning in the frontal, parahippocampal, and posterior cortical areas.  
 
Conclusion : Our data show that cortical thinning and cognitive performance in patients with SCD 
may differ based on the presence of PD, suggesting that SCD in patients with PD reflects disease-
related cortical thinning and cognitive dysfunctions more closely than SCD without PD. 
 
 
LBA 14 
Dose Escalation of Oral Octanoic Acid for Treatment  of Essential Tremor - A Safety Study 
 
Bernhard Voller1,2, Emily Lines1, Gayle McCrossin1, Sule Tinaz1, Dietrich Haubenberger1,2, Mark 
Hallett1 
 
1Human Motor Control Section, Medical Neurology Branch, NINDS/NIH, Bethesda, MD 
2Department of Neurology, Medical University of Vienna, Austria 
 
Objective:  To determine the maximum tolerated dose (MTD) of oral OA in patients with Essential 
Tremor (ET).  As secondary outcome, a possible dose-response relationship of safety, 
pharmacokinetics, and efficacy was investigated. 
 
Background:  ET is a common movement disorder. Less than 50% note tremor improvement with 
pharmacotherapy and there is a high rate of side effects resulting in a strong need for novel 
treatments. Many patients report significant tremor reduction after consumption of alcohol. Long 
chain alcohols, such as 1-octanol, have been explored as treatment to achieve the effect of alcohol 
without intoxication. Octanoic acid (OA) a primary metabolite of 1-octanol might be the active 
substance mediating tremor-suppression. In a recent study, OA demonstrated safety with a 
suggestion of efficacy at 4 mg/kg.  
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Methods: 1) Safety: MTD was studied using a 3+3 dose escalation design, n = 3 at each dose. OA 
was given to alcohol-responsive patients at steps of 8, 16, 32, 64, and 128 mg/kg. Toxicity was 
monitored using the Common Terminology Criteria for Adverse Events v4.0. The dose below level at 
which ≥2 OA-related grade 2 (CTCAE, moderate severity) adverse events (AEs) were observed was 
defined as MTD. Regular blood laboratory finding, vitals signs and EKG parameters were also 
examined.  
2) Pharmacokinetics: Plasma samples were drawn at 5, 20, 40, 60, 100, 150, 210, 300, and 600 
minutes after intake. 
3) Efficacy: Tremor of both hands was quantified using accelerometry and digital analysis of spirals 
drawn at baseline and 20, 40, 60, 100, 150, 210, 300 and 600 minutes. TETRAS, a standard clinical 
rating scale, was also evaluated. 
 
Results:  1) Safety: Toxicity was not reached even at the highest dose of 128 mg/kg. No serious or 
study-limiting AEs were observed. There were 10 self-limiting grade 1 AEs. The most frequent AE 
was mild abdominal pain (n=4). 5 AEs were constitutional and 1 dermatologic. All gastrointestinal 
AEs and 1 constitutional were considered “definitely related” to OA intake, all others “possibly 
related.” No tendency was seen in other safety parameters.  
2) Pharmacokinetic sampling suggested a dose effect on plasma levels and elimination. 
3) Investigations of efficacy were only exploratory due to small cohort size. In this open label design 
a tendency towards a reduction in tremor was seen for TETRAS, digital spiral analysis, and 
accelerometry. 
 
Conclusion:  
OA as a treatment for ET was safe and well tolerated up to a dose of 128 mg/kg. Therefore, the 
primary goal of the study to determine MTD was not met. The mainly gastrointestinal AEs are in line 
with reports on OA in the indication of ketogenic diet. Pharmacokinetics suggested a dose effect on 
plasma levels.  Future studies are needed to further explore the safety in higher dose ranges as well 
as to confirm any dose depended efficacy in a placebo-controlled design. 
 
 
LBA 15 
Deep Brain Stimulation at short pulse width results  in superior therapeutic windows for 
treatment of Parkinson’s Disease: a randomized, cont rolled, double-blind neurostimulation 
trial (CUSTOM-DBS) 
 
Prof Dr Jens Volkmann1, Dr Frank Steigerwald1, Dr Martin Reich1, Dr Anna-Dalal Sawalhe1, Prof Dr 
Lars Timmermann2, Dr Michael Barbe2, Prof Dr Andrea A. Kühn3, Dr Julius Hübl3, Prof Dr Alfons 
Schnitzler4, Dr Stefan Jun Groiss4, Dr Alexia Moldovan4, Karl Steinke5, Sherry Lin5, Ljubomir 
Manola5, Stephen Carcieri5 

 
1Universitätsklinikum Würzburg; 2Universitätsklinikum Köln; 3Charité, University Medicine Berlin; 
4Universitätsklinikum Düsseldorf; 5Boston Scientific Neuromodulation, Valencia, CA 
 
Objective:  The primary objective of this study was to demonstrate in patients with Parkinson’s 
disease (PD) that deep brain stimulation (DBS) at short pulse width (30 µs) results in larger 
therapeutic windows without compromising efficacy, when compared to DBS at conventional pulse 
width (60 µs). Therapeutic window was defined as the difference in amplitude of first stimulation-
induced side effects (side effect threshold) and amplitude of the lowest setting allowing full rigidity 
control (efficacy threshold). Efficacy was assessed using UPDRS III score with a non-inferiority 
margin of 5 points between the short and conventional pulse widths. 
 
Background:  Previous researchers have proposed that DBS at short pulse width may decrease the 
risk of stimulation-related side effects by expanding the therapeutic window (Rizzone et al. 2001; 
Moro et al. 2002; Volkmann et al. 2002; 2013). However, expectation can lead to placebo effects in 
PD, and there remains a need to test DBS programming recommendations in a double-blind 
condition (Mercado et al, 2006; Okun et al 2012; Keitel et al 2013). In this study we performed 
double-blind assessments of acute stimulation challenges with different parameter combinations, in 
order to determine which settings best reduce the risk of side effects without sacrificing any 
significant therapeutic benefit. 
 



13 

Methods:   Fifteen (15) PD patients implanted with Boston Scientific’s Vercise DBS system for more 
than 3 months were programmed using test pulse widths of 30 s and control pulse widths at 60 s 
delivered via single best therapeutic contact. Thresholds for efficacy and side effects as well as 
UPDRS III were measured in the meds off condition at test and control settings. For all assessments, 
subject and evaluating neurologist were blinded to the pulse width setting, and statistical analyses 
were pre-defined. The primary outcome was the width of the therapeutic window (in mA) for the two 
stimulation conditions.  
 
Results:  Stimulation at 30 s pulse width resulted in a significantly larger therapeutic window when 
compared to stimulation at conventional pulse width of 60 s (p =.0009; paired t-test). Efficacy, as 
measured by UPDRS III score, of short pulse width programming was found to be non-inferior 
(margin = 5 points, the established minimal clinically important change for UPDRS-III (Schrag et al, 
2006)) when compared to conventional programming (p=.00008; paired t-test). Mean efficacy 
threshold was at a higher current amplitude for short pulse width settings, but the mean total charge 
delivered per pulse was lower, suggesting that short pulse width settings may require less electrical 
energy to reach the efficacy threshold (Mean amplitude = 3.05 mA at 30 s, 2.31 mA at 60 s; 
mean charge per pulse = 91.5 nC/pulse at 30 s, 138.6 nC/pulse at 60 s). 
 
Conclusions:  This study is the first double-blind assessment comparing stimulation at a pulse width 
shorter than 60 s to conventional DBS settings at 60 s pulse width.  The larger therapeutic 
window at 30 s suggests that shorter pulse widths may be advantageous for avoiding stimulation-
related side effects. This larger therapeutic window was achieved while maintaining efficacy as 
measured by a non-inferiority comparison of UPDRS III. Importantly, the short pulse width setting 
required less electrical energy delivered to achieve an efficacy threshold, suggesting there may also 
be energy efficiency advantages to those settings. 
 
 
LBA 16 
A Chinese Familial Cortical Myoclonic Tremor with E pilepsy Pedigree Localized on 
Chromosome 8q22.3-q24.13 
 
Zhidong Cen*, Fei Xie*, Xingjiao Lu, Xiaodong Yang, Wei Luo 
* Zhidong Cen and Fei Xie contributed equally to this work and should be considered co-first authors 
Department of Neurology, Second Affiliated Hospital, School of Medicine, Zhejiang University, 
Hangzhou 310009, China 
 
This study was supported by the National Natural Science Foundation of China (Proj. No. 
81371266). 
 
Objective:  To identify the caused gene region of a Chinese familial cortical myoclonic tremor with 
epilepsy (FCMTE) pedigree. 
 
Background:  FCMTE is one kind of autosomal dominant epilepsy syndrome with 
considerable clinical and genetic heterogeneity. Its major clinical manifestations include adult onset, 
cortical myoclonic tremor, with or without epileptic seizures. Four loci, 8q24 (FCMTE1), 2p11.1-q12.2 
(FCMTE2), 5p15.31-p15.1 (FCMTE3) and 3q26.32-3q28 were previously reported with only one 
gene - α2B adrenergic receptor - be identified in two FCMTE2 pedigrees. 
 
Methods:  Whole genome scan was performed in a Chinese FCMTE pedigree including five 
generations and 13 patients alive. Linkage analysis and haplotype analysis were done to identify the 
caused gene region. 
 
Results:  Linkage analysis showed 322 peaks covering 26.6 Mb of genomic DNA on chromosome 8 
with a two-point LOD score > 3.0 (the range of scores was 3.170–3.766 with a top LOD score of 
3.766 at 206 SNPs). Haplotype analysis revealed that all patients share a common haplotype from 
rs2253336 to rs10093411, about 21.4 Mb on 8q22.3-q24.13.  
 
Conclusion: We report the first Chinese FCMTE1 pedigree localized on 8q22.3-q24.13, which 
shares the same region with Japan’s pedigrees. Whole-exome sequencing and Targeted-genome 
sequencing need to do to identify the caused gene for FCMTE1.  
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LBA 17 
First 1-year real-life study to assess management o f augmentation of restless legs syndrome 
by switching to rotigotine patch 
 
Claudia Trenkwalder1, Monica Canelo2, Heike Beneš3, Michael Lang4, Hanna Schröder5, Daniela 
Kelling5, Reinhard Berkels5, Erwin Schollmayer5, Tanja Heidbrede5  
 

1UMG Goettingen and Paracelsus-Elena-Klinik, Kassel, Germany; 2Paracelsus-Elena-Klinik, Kassel, 
University of Goettingen, Germany, 3Somni Bene Institut für Medizinische Forschung und 
Schlafmedizin, Schwerin, Germany and University of Rostock, Department of Neurology, Rostock 
Germany; 4NeuroPoint Patient Academy and Neurological Practice, Ulm, Germany; 5UCB Pharma, 
Monheim am Rhein, Germany 
 
Objective:  To assess effect of switching to rotigotine (RTG) patch on severity of restless legs 
syndrome (RLS) in patients who experienced augmentation with prior oral dopaminergics. 
 
Background: Augmentation (worsening of RLS symptoms) can be major complication of long term 
dopaminergic therapy. Clinical studies indicated low augmentation rates with RTG (only long-acting 
dopaminergic approved for RLS); transdermal delivery maintains stable plasma levels over 24h. 
 
Methods: Eligibility criteria for this 13-month non-interventional study (AURORA; NCT01386944) in 
German neurology centers included moderate-to-severe RLS and augmentation with oral 
dopaminergics (judged by physician). Decision to switch to RTG was made independently by 
physician according to routine practice. Primary outcome: Clinical Global Impression severity score 
(CGI-1; 7-point scale). Secondary outcome: treatment regimen for switch assessed to day 28. Other: 
RLS-6, International RLS Rating Scale (IRLS), Augmentation Severity Rating Scale (ASRS), 
adverse events (AEs). To evaluate RLS severity and augmentation over time in patients who 
tolerated RTG, study completers were assessed for effectiveness. 
 
Results: 102 patients were enrolled, 99 (mean age±SD:64.2±11.1 years; female:68) received 
rotigotine. 46 patients completed ~13 month study; 3 were excluded from effectiveness analyses 
due to concomitant Parkinson’s disease. Most common reasons for premature withdrawal were AEs 
(26[mainly application site reactions]) and lack of effectiveness (14); 8 patients lost to follow-up. 
Among 43 study completers (~13 months), prior dopaminergics were:  benserazide/l-dopa (19); 
pramipexole (19); ropinirole (7); carbidopa/l-dopa (2); l-dopa (1). At final visit, median change in CGI-
1 (Hodges Lehman estimate [95%CI]) was -2.0[-2.5,-1.5)(baseline mean±SD:5.3±0.7). 16/43 
patients were CGI-1 responders (≥50% improvement). 5 patients switched to RTG after >1-day drug 
holiday, 23 switched overnight, 9 had overlapping switch, and 6 received ongoing oral 
dopaminergics with RTG on day 28.  IRLS and RLS-6 decreased with RTG (Table 1). At final visit, 
patients had median ASRS of 0=no worsening/occurrence of augmentation (mean±SD:1.2±2.7). AEs 
shown in Table 2.  
 
Conclusion: In first long term study of augmentation management, switching to 24h therapy with 
RTG patch (continuous dopaminergic stimulation) was effective in improving RLS severity among 
severely affected patients who tolerated RTG and remained on this therapy for 13 months. 
 
Study Support : UCB Pharma, Monheim am Rhein, Germany 
 
Table 1: CGI-1, RLS-6 and IRLS scores  
 Baseline 

(n=43)* 
mean±SD 

Final visit 
(n=43) 
mean±SD 

Change from 
baseline, 
mean±SD 

CGI-1 5.3±0.7 3.4±1.1 -1.9±1.3 
RLS-6 items     
Item 1: Satisfaction with sleep 6.9±2.3 3.5±2.6 -3.5±3.3 
Item 2: Severity when falling asleep 6.4±2.8 2.6±2.7 -3.8±3.4 
Item 3: Severity during night 5.8±2.8 2.2±2.7 -3.6±4.1 
Item 4: Severity during day when at 
rest 

5.4±2.5 1.7±2.1 -3.7±2.8 
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Item 5: Severity during day when 
active 

2.3±2.5 0.9±1.6 -1.4±2.2 

Item 6: Daytime sleepiness/tiredness 5.9±2.6 3.2±2.8 -2.7±2.9 
IRLS 29.2±5.4 16.6±9.7 -12.7±7.5 
*No washout of prior dopaminergic medications was performed. 
 
Table 2: Adverse events  
Preferred term Patients (n=99) 
Adverse events reported by ≥5 patients   
 Application site reaction* 33 
 Nausea 13 
 Fatigue 9 
 Depression 7 
 Headache 6 
Serious AEs 9 
*MedDRA high-level term “application and instillation site reactions”; data are number of patients 
reporting at least 1 AE. 
 
 
LBA 18 
DPI-289, a novel bi-functional delta agonist / mu a ntagonist (DAMA) therapy for Parkinson's 
disease  
 
Tom H. Johnston, PhD1, Jonathon D.S. Holt, PhD2, Ron Corey, PhD2, Robert McNutt, PhD2, Eboo 
Versi, PhD2, Michael Hill, PhD 1, Patrick Howson, PhD 1, Jonathan M. Brotchie, PhD 1 
 
1Atuka Inc., Toronto, ON, Canada 
2 Eboo Pharmaceuticals Inc., Durham, NC, USA 
 
Objectives: To assess whether DPI-289, a novel benzhydrylpiperazine with dual delta opioid 
receptor agonist and mu opioid receptor antagonist (DAMA) properties could provide anti-
parkinsonian effect without eliciting motor complications (abnormal involuntary movements; AIMs), 
compared to L-DOPA, in the 6-hydroxydopamine (6-OHDA)-lesioned rat model of Parkinson’s 
disease (PD).  
  
Background: Delta agonists are validated as an approach to alleviate parkinsonian symptoms in 
pre-clinical animal models of PD. Unfortunately, delta agonist benefits are likely limited by a 
propensity to elicit / exacerbate L-DOPA-induced dyskinesia (LID). However, mu antagonists are 
validated as an approach to reduce LID. By combining both anti-parkinsonian and anti-dyskinetic 
mechanisms within the same molecule, DPI-289 provides a novel opportunity to develop a single 
treatment that might be employed to control parkinsonian symptoms and dyskinetic side effects 
across the natural history of the disease.  
 
Methods: The study assessed the propensity of acute and repeated DPI-289 treatment as 
monotherapy to provide anti-parkinsonian benefits and to lead to the development of AIMs. These 
actions were compared to those of L-DOPA. Three groups of animals (Groups A-C; each N=8), all 
bearing unilateral 6-OHDA-lesions of the nigrostriatal tract (12.5 mcg, mfb), received once-daily 
treatment for 15 days. Animals received either vehicle (Group A), L-DOPA (Group B, 6 mg/kg i.p.) or 
DPI-289 (Group C, 3 mg/kg, p.o.). Animals had received no prior dopaminergic treatments. AIMs 
and reversal of forelimb asymmetry (a measure of anti-parkinsonian response) were assessed on 
Days 1, 4, 8, 11 and 15.  At the end of the Study, animals were killed and brains removed for 
confirmation of the extent of the 6-OHDA-lesion via assessment of striatal dopamine transporter 
(DAT) binding levels.  
 
Results: In treatment-naïve, 6-OHDA lesioned animals, DPI-289 (3 mg/kg, p.o.) produced a robust 
anti-parkinsonian response as evidenced by a significant reduction in forelimb asymmetry. This 
effect was present after acute administration, on Day 1, and was maintained throughout the fifteen-
day repeat-treatment period (all P<0.05 cf. vehicle).  The extent of anti-parkinsonian effect of L-
DOPA (6 mg/kg, i.p.) on Day 1 was equivalent to that of DPI-289. However, following repeat-
treatment across the remainder of the study period, the quality of anti-parkinsonian response to L-
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DOPA, unlike that of DPI-289, was compromised by the emergence of AIMs. DPI-289 evoked no 
AIMs either acutely or across fifteen days of once daily repeated treatments. In contrast, once-daily 
L-DOPA evoked significant levels of AIMs by the fourth day of treatment (median score = 5.5) 
increasing to mild-moderate levels by day fifteen (median score = 7.5, all P<0.001 cf. vehicle). 
 
Conclusion: The current study provides support for an ability of DPI-289 to deliver effective anti-
parkinsonian action as monotherapy with a much lower propensity to evoke dyskinesia, compared to 
L-DOPA. Bi-functional delta agonist / mu antagonist (DAMA) strategies offer a novel approach for 
the symptomatic treatment of PD. 
 
Support: Michael J. Fox Foundation  
 
 
LBA 19 
AbobotulinumtoxinA (Dysport®), improves disease-spe cific quality of life in patients with 
cervical dystonia, as measured by Patient-Reported Outcomes, in a Phase III, randomized, 
double-blind, placebo-controlled study 
 
W. Poewe1, S. Vohanka2, J. Ilkowski3, l.A. Dzyak4, T. Kovács5, A.N. Belova6, W.J. Liu7, P. Picaut8  
 
'Dept of Neurology, Innsbruck Medical University, Innsbruck, Austria; 2Fakultni nemocnice Brno, 
Jihlavska 20, Neurologicka klinika, Brno 625 00, Czech Republic; 3Niepubliczny Zaklad Opieki 
Zdrowotnej NEURO-KARD Ilkowski i Partnerzy Spolka, Partnerska Lekarzy, Os Lecha 120, Poznan 
61-289, Poland; 4Dnipropetrovsk State Medical Academy, Municipal Institution, Dnipropetrovsk 
Regional Clinical Hospital n.a. I.I. Mechnykov, Chair of Neurology and Ophtalmology, Department of 
Neurology, Zhovtneva Ploshcha, 14, Dnipropetrovsk 49095, Ukraine; 5Department of Neurology. 
Semmelweis University, Balassa u. 6. H-1083 Budapest, Hungary; 6Nizhniy Novgorod Research 
Institute for Traumatology and Orthopaedics, Department of Functional Diagnostics, 
Verkhnevolzhskaya Naberezhnaya, 18, Nizhniy Novgorod 603155, Russia; 7Ipsen 
Biopharmaceuticals Inc, 106 Allen Road, 3rd Floor Basking Ridge, NJ 07920, USA;  8Ipsen 
Innovation, ZI de Courtaboeuf, 5 Avenue du Canada, 91940 Les Ulis, France 
 
Objective: To assess the impact of Dysport on disease-specific quality of life in patients with cervical 
dystonia using Cervical Dystonia Impact Profile (CDIP)-58, Subject’s VAS for Pain and symptoms 
and Toronto Western Spasmodic Torticollis Rating Scales (TWSTRS) . 
 
Background:  This is the first report of the effects of BoNT-A on disease-specific quality of life in 
patients, measured by CDIP-58 in a double blind study.  
 
Methods: This was a Phase III, prospective, randomized, placebo-controlled, double-blind, 
international study conducted at 61 sites in 11 countries. Patients diagnosed with cervical dystonia 
were randomized to abobotulinumtoxinA 500 U dry form (n=159) and placebo (n=54). These arms 
were compared (both arms were embedded within a three-arm trial investigating a liquid formulation 
of abobotulinumtoxinA). Patients received a single treatment cycle of abobotulinumtoxinA (500 U) or 
placebo. Disease-specific quality of life was assessed by CDIP-58 (including eight subscales: head 
and neck symptoms, pain and discomfort, sleep, upper limb activities, walking, annoyance, mood 
and psychosocial functioning), Subject’s VAS (0–100) for Pain and symptoms and TWSTRS.  
 
Results:   Baseline patient characteristics were similar between abobotulinumtoxinA and placebo in 
terms of age (49 and 50 years, respectively), gender (female, 64% and 63%, respectively), time 
since diagnosis of cervical dystonia (7 vs. 6 years) and treatment history (botulinum toxin naïve 25% 
vs. 26%). Disease characteristics at baseline were also similar between arms; CDIP-58 score was 
60.9 for both arms and TWSTRS score was 46 for the abobotulinumtoxinA arm and 47 for the 
placebo arm. Total CDIP-58 score was significantly improved with abobotulinumtoxinA compared to 
placebo at Week 4 (mean change from baseline to Week 4: -11.2 vs -0.9; p<0.0001] as were all 
eight CDIP-58 subscales (p≤0.0003). Subject’s VAS for pain and symptoms was significantly 
improved with abobotulinumtoxinA vs. placebo at Week 4 (Least Squares [LS] mean VAS for pain: -
19.2 vs.-3.4; LS mean VAS for symptoms: -23.6 vs. -3.3; p<0.0001 for both parameters), as were LS 
mean change from baseline to Week 4 in TWSTRS total score (-14.0 vs. -3.9; p<0.0001). 
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Conclusions: This study is the largest placebo-controlled, double blind abobotulinumtoxinA study 
conducted in patients with cervical dystonia. One single injection of abobotulinumtoxinA 500 U was 
shown to significantly improve disease-specific quality of life as measured by CDIP-58 and Subject’s 
VAS for pain and symptoms, as well as TWSTRS score.  
 
 
LBA 20 
Targeting muscarinic receptor subtypes as a therape utic approach in dystonia 
 
Dominika Klisko, BSc, MSc, Peter Jenner, MPharm, PhD, DSc, Sarah Rose, BSc, PhD. 
Neurodegenerative Diseases Research Group, Institute of Pharmaceutical Science, King's College 
London, London, SE1 1UL, United Kingdom.  
 
Objective: To establish the optimal muscarinic receptor subtype selective antagonist for the 
treatment of dystonia using experimental animal models. 
 
Background: Anticholinergics are the first line of oral treatment particularly in juvenile dystonia. 
However, they elicit peripheral and central side effects which reduce compliance.  M4 muscarinic 
receptors are specifically located in the striatum and they may form a target for the treatment of 
dystonia without the associated side effects.  For this reason we investigated the central and 
peripheral activity of antagonists with differing selectivities for muscarinic receptor subtypes, using 
pilocarpine-induced perioral movement and salivation as indices of central and peripheral muscarinic 
activity. 
 
Methods:  Rats were treated with pilocarpine (0.1 – 32 mg/kg ip) and the number of purposeless 
chewing movements was recorded. Additionally, the M3 mediated saliva secretion test was 
performed by administration of pilocarpine (0.1 – 8 mg/kg ip) and oral introduction of a weighted 
cotton bud. Subsequently, the effect of the non-selective antimuscarinics: trihexyphenidyl (THP; 0.3 
– 5 mg/kg ip) and benztropine (BNZ; 0.3 – 5 mg/kg ip), and relatively selective antimuscarinics: 
pirenzepine (PIR; 50 – 200 µg ICV; M1), darifenacin (DAR; 0.75 – 24 mg/kg ip; M3) and tropicamide 
(TRP; 1.25 – 20 mg/kg ip; M4) was investigated on pilocarpine (3.4 mg/kg ip)-induced chewing and 
saliva production.  
Data were analysed by non-linear regression (ED50 and ID50) or Friedman test followed by Dunn’s 
test.  
 
Results: Systemic administration of pilocarpine, dose-dependently induced purposeless chewing 
behaviour (EC50 = 3.4 mg/kg). The chewing was significantly inhibited by peripheral and central 
administration of antimuscarinics (IC50 in mg/kg: THP, 2.9; BNZ, 1; DAR, 9.5; TRP, 9.3; PIR, 0.09 
µg). Finally, pilocarpine stimulated sialorrhea was also reduced by all antimuscarinics, except 
pirenzepine (IC50 in mg/kg: THP > 5; BNZ > 5; DAR, 0.2; TRP, 3.27).  
 
Conclusions: Pilocarpine induced purposeless chewing and enhanced saliva secretion as 
previously reported.  The ICV administration of pirenzepine inhibited chewing behaviour but had no 
effect on suppression of salivation, suggesting involvement of centrally located muscarinic receptor 
in the expression of chewing behaviour. All peripherally administered anticholinergics inhibited 
pilocarpine-induced chewing, while darifenacin and tropicamide were more effective in inhibition of 
salivation than trihexyphenidyl and benztropine. The order of potency, based on the systemic 
administration for inhibition of chewing was BNZ > THP > TRP > DAR. Since none of the 
compounds were highly selective for the M4 receptor, further studies with more selective compounds 
are needed to elucidate the role of M4 muscarinic receptor in the production of involuntary 
movements.  
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LBA 21 
Ultra-micronized Palmitoylethanolamide ultra-microni zed  in  Parkinson’s disease 
 
S. Brotini, L. Guidi. 
Movement Disorder Center, Department of Neurology, San Giuseppe Hospital, Empoli, Florence, 
Italy. 
 
Objective: The aim of this study was to evaluate the efficacy of ultra-micronized 
palmitoylethanolamide  (PEA) in patients with advanced Parkinson’s Disease (PD).  
 
Background :  Idiopathic Parkinson’s Disease is the most prevalent neurodegenerative  movement 
disorder, and is characterized by the progressive degeneration of dopaminergic neurons.  However, 
increasing evidence also shows a conspicuous glial reaction together with  neuroinflammatory 
processes in Parkinson’s disease.  
Recent data suggest neuroprotective activities of  PEA in animal models of Parkinson's disease. In 
particular, chronic treatment with PEA protects against loss of tyrosine hydroxylas- positive neurons 
in the substantia nigra pars compacta induced by the dopaminergic neurotoxin 1-methyl-4-phenyl-
1,2,3,6-tetrahydropyridine, as well as toxin-induced microglial activation.    
 
Methods:  Thirty outpatients with advanced Parkinson’s disease, assessed according to UK 
Parkinson’s Disease Society Brain Bank criteria were recruited at our Movement Disorder Center. 
Clinical evaluations were performed by MDS-UPDRS new version (July 1, 2008) and Hoehn & Yahr 
Scale .  
The following scores were evaluated: Non-Motor aspects of Experiences of Daily Living (Part I and 
Part II), Motor Examination (Part III), Motor Complications (Part IV). 
Each patient was evaluated over a period of 12 months. In particular, each patient had taken the 
same L-dopa therapy without any modification for at least 4 consecutive weeks. Moreover, all 
patients were also evaluated at the time T0 (basal time), T1 (one month after T0), T3 (three months 
after T0), T6 (six months after T0) and T12 (one year after T0). Patients received ultra-micronized 
PEA (600 mg sublingual sachets x 2/day) for at least 3 months, followed sublingual 1 sachet/day for 
up to 12 months. 
All data were analyzed using a repeated measures analysis of variance (ANOVA).  
 
Results: At the end  of the follow up period analysis showed a statistically significant improvement 
(P<0,0001) of all the parameters considered, motor- and non-motor symptoms.  In particular,  there 
was a significant reduction of dyskinesias and prolonged therapeutic effect of L-dopa therapy.   
 
Conclusion:  Our data suggest that ultra-micronized PEA might play an important role in the 
pharmacological treatment of Parkinson's disease by modulating the interaction between the 
dopaminergic pathways and glia. 
 
 
LBA 22 - Withdrawn 
 
 
LBA 23 
The caudal Zona incerta does not prove suitable as a target for deep brain stimulation in 
Parkinson’s disease 
 
Tanja Schmitz-Hübsch1, Gerd-Helge Schneider2, Patricia Krause1, Doreen Gruber3, Eva 
Nickels1, Axel Lipp1, Katharina Faust2, Imke Galazky4, Jürgen Voges4, Andrea Kühn1, Andreas 
Kupsch4  
 
1 Charité University Medicine, Department of Neurology, Berlin, Germany 
2 Charité University Medicine, Department of Neurosurgery, Berlin, Germany 
3 Parkinson-Fachklinik Beelitz, Beelitz, Germany 
4 Universitätsklinik Otto-von Guericke-University, Department of Neurology & Stereotactic 
Neurosurgery, Magdeburg, Germany 
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Objective : To evaluate the effects of a new target (caudal zona incerta, cZI) for Deep Brain 
Stimulation (DBS) therapy in idiopathic Parkinson’s Disease (PD) vs. subthalamic nucleus (STN-
proper) DBS as a standard. 
 
Background : DBS is an established treatment option in PD patients with complications of long-term 
dopaminergic medication. At present, STN-DBS is favoured for this patient group to reduce motor 
symptoms of PD along with pronounced reductions of dopaminergic medication. However, different 
targets have been discussed in PD. DBS of the caudal zona incerta (cZI) has been proposed to 
show superior benefit for motor control in restrospective and uncontrolled studies.  
 
Methods : This two-arm double-blind RCT for the first time aims to prospectively evaluate the effects 
of bilateral cZI-DBS in comparison to STN-DBS in otherwise comparable groups of PD patients 
(NCT 00888095). The study was designed to confirm the effects seen in retrospective trials with 
80% power. Patients were randomized to receive DBS in either cZI or STN, stratified for age, sex 
and motor severity. Throughout the observation period of 12 months, adjustments of DBS settings 
and medication were performed as necessary to achieve maximal effects with tolerable side effects 
by clinical investigators blinded to the DBS target. Main outcome parameter is the between-group 
difference in DBS effect on UPDRS motor score after 1 year. A planned interim analysis was 
performed after the first 20 out of 70 planned subjects completed the study. 
 
Results : With respect to the main outcome parameter UPDRS III motor score, the two targets 
differed with larger effects seen in the STN group: scores decreased StimON vs. StimOFF in 
medOFF condition at 12 months by 59% in STN vs. 36% in cZI group (p=0.0371, two-sided 
Wilcoxon test). Furthermore, at 12 months follow-up, the mean reduction of equivalent levodopa 
daily dose compared to pre-surgery baseline was 53% in STN and 13% in cZI group (p=0.0412). 
Overall SAE rates were comparable to previous large DBS trials and not subject to the present 
interim analysis. Quality of life data is presently analysed. 
 
Conclusion : In this first prospective trial on cZI stimulation in PD, previous reports on its superiority 
over STN DBS could not be corroborated by the present interim analysis at one year in 20 patients. 
Rather, the effects on PD motor symptoms seem to be less pronounced  - although with variability 
within group – and medication could not be  reduced in most cZI cases. The present results clearly 
suggest that cZI-DBS is not superior in comparison to STN-proper-DBS although final analysis of all 
primary and secondary study outcome parameters is pending. 
 
 
LBA 24  
Neurologist Care Prevents of 4,500 Deaths Annually in Patients with Parkinson’s Disease in 
the US: A Meta-Analysis 
 
Peter Schmidt, PhD1 and Allison W. Willis, MD2. 1National Parkinson Foundation, Miami, United 
States; 2University of Pennsylvania, Philadelphia, United States.  
 
Objective: While several studies have analyzed the benefit to individuals of neurologist care to 
patients with Parkinson’s, the magnitude of the problem has not previously been determined.  
 
Background: Previously, studies of patients with Parkinson’s disease covered by Medicare in the 
US have been shown to have a 22% lower risk of death if treated by a neurologist [1].  The total 
number of deaths of people with Parkinson’s can be calculated from the published death statistics 
for 2011 from the US Center for Disease Control [2] together with research on the frequency at 
which Parkinson’s is mentioned on death certificates among patients with the condition [3].  
 
Methods: Using the method of empirical Bayes, the fraction of the population treated by a 
neurologist was combined with the relative risk of death for individuals with Parkinson’s treated by a 
neurologist versus those managed in primary care.  Based on these results, the total number of 
deaths prevented by neurologist care and the number expected should every patient receive 
neurologist care were computed. 
 
Results: Of the projected 48,139 annual deaths of patients with Parkinson’s disease in the US, 
approximately 34% (16,469) were managed by a neurologist, versus 40% of total patients who are 
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managed by a neurologist.  Based on the model, improved survival for patients receiving neurologist 
care prevented 4,645 deaths in 2011 and the extension of neurologist care to patients not currently 
receiving it would have further reduced overall mortality by another 6,967 patients. 
 
Conclusions:  Approximately 6,967 patients with Parkinson’s disease die annually due to lack of 
access to a neurologist.  Further study could provide insight into translatable factors that confer this 
survival benefit or models of care that could provide increased access at scale. 
References:  [1] AW Willis et al, Neurology. 2011. 77:851-857.  [2] DL Hoyert and J Xu, National 
Vital Statistics Reports. CDC. 2012. 61(6):4. [3] KE Sleeman et al, Palliative Medicine. 2013. 
27(9):840-846.  
 
 
LBA 25 
Spastic movement disorder treated by Abobotulinumto xinA (Dysport®) in the hemiparetic 
upper limb: a randomized, double-blind, placebo-cont rolled, Phase III study 
 
J.M. Gracies, S. Khatkova, A. Skoromets, T. Deltombe, G. Stoquart, S. Kocer, P. Marque, M. 
Vecchio, C. Vilain, P Picaut.  
 
On behalf of the International Dysport Adult Upper Limb Spasticity Study Group 
(Belgium: T.DELTOMBE, T.LEJEUNE - Czech Republic: R.JECH – France:  D.BENSMAIL, 
F.BOYER, N.BAYLE, ME.ISNER-HOROBETI, S.KOCER, P.MARQUE, O.REMY-NERIS - Hungary: 
A.CSANYI, Z.DENES – Italy: AR.BENTIVOGLIO, M.VECCHIO – Poland: M.BANACH, 
A.KAMINSKA, M.RUDZINSKA – Russia: SE.KHATKOVA, A.SKOROMETS, SL.TIMERBAEVA – 
Slovakia: P.VALKOVIC –USA:  Z.AYYOUB, A.BRASHEAR, S.EDGLEY, 
F.GUL, P.HEDERA, S.ISACSSON, C.MARCINIAK, P.McALLISTER, M.O'DELL, B.RUBIN, 
D.SIMPSON, H.WALKER, M.WIMMER). 
 
Objective:  To assess modifications of movement with abobotulinumtoxinA (Dysport®) in the spastic 
upper limb  
 
Background:  Few studies have explored the effects of botulinum toxin A on movement in adults 
with post-stroke/traumatic brain injury spastic hemiparesis.  
 
Methods: This was a Phase III, prospective, double-blind, placebo-controlled study on 243 patients 
(from 34 sites in 9 countries) randomized (1:1:1) to abobotulinumtoxinA 500 or 1000 units (U) or 
placebo. In addition to the assessment of passive movements (passive range of motion and 
spasticity using the Tardieu Scale), active movements were assessed using active range of motion 
and the ease of applying a splint. 
 
Results: Four weeks after injection of abobotulinumtoxinA 500U and 1000U, patients who were 
injected in the finger flexors with abobotulinumtoxinA 500U/1000U gained 27.3°(5.9)/29.5°(5.9) in 
mean (SEM) Tardieu spasticity angle (p=0.005/p=0.002 versus placebo) and 23.9°(3.6)/17.6°(4.4) in 
mean (SEM) active finger extension (p<0.001/p<0.001). For the elbow flexors, the mean (SEM) gain 
was 17.5°(3.2)/24.7°(4.2) in spasticity angle (p=0.0 11/p<0.001) and 12.6°(4.4)/15.8°(5.1) in active 
elbow extension (NS/p=0.041). For wrist flexors, the mean (SEM) gain was 16.4°(4.5)/22.5°(3.9) in 
spasticity angle (p<0.001/p<0.001) and 15.7°(6.0)/26. 4°(7.7) in active wrist extension (NS/p=0.024).  
This was associated with an improvement in the ease of applying splints. The safety profile was as 
expected. 
 
Conclusion: In addition to being the first large scale study reporting true spasticity reduction 
(Tardieu scale), this trial shows that abobotulinumtoxinA 500 and 1000U injected in overactive upper 
limb muscles produced tangible benefit for active movements and meaningful clinical benefit in 
hemiparesis.  
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LBA 26 
Introduction of a new treatment concept – levodopa/ carbidopa microtablets 
 
Senek, M., Lökk, J., Nyholm, D. 
Department of Neuroscience, Neurology, Uppsala University 
Department of Neurobiology, Care Sciences and Society, Karolinska Institutet, Stockholm 
 
Objective: The objective was to introduce a new treatment concept in Parkinson’s disease (PD), 
using dispersible microtablets containing levodopa/carbidopa 5/1.25 mg (LC-5), and an automatic 
dose dispenser.  
 
Background: Most patients with PD eventually reach a stage where the therapeutic window 
becomes narrow and on-off fluctuations start to occur. One proposition to prevent these 
complications is continuous drug delivery. Dose fractionation is difficult to achieve with current 
levodopa tablet strengths, but becomes possible with LC-5 and could improve the treatment in 
patients with PD that experience fluctuations with their current medication. 
 
Methods: Seven patients have so far been started on the treatment with LC-5 microtablets, 
Flexilev® (Sensidose AB, Uppsala, Sweden), since January 2014 on special permissions (Table 1).  
 
Table 1. Patient characteristics and clinical data 
 

Levodopa 
dosage 

LC-5 
dosage 

Patient Age* 
(y) 

Sex PD** 
duration 
(y) 

mg/ 
day 

Dose
s/ 
day 

mg/ 
day 
 

Dose
s/ 
day 

Concomitant 
medication 

A 69 F 9 6001 6 750 6 Rop 
B 73 M 12 40001 6-7 3800*** 6 Pra, Ras 
C 68 M 9 6751+2 5 1450 7 Pra 
D 63 M 23 20001 16 1815 16 Pra, Ama 
E 77 F 12 7501 4-5 565 5 Pra 
F 71 F 19 3002 6 450 8 Rop 
G 67 M 8 7752 8 1100 11 Rot 
Abbreviations: F, female; M, male, Rop, Ropinirole; Pra, Pramipexole; Ras, Rasagiline; Ama, 
Amantadine; Rot, Rotigotine 
* Age at start of LC-5 treatment 
** From diagnosis 
*** 2400 mg from levodopa/benserazide 
1Levodopa/benserazide 
2Leovdopa/carbidopa/entacapone 
 
The LC-5 microtablets are dispensed with an electronic device, MyFID® (My Flexible Individual 
Dosing) and allow more individualized doses and dose fractionation. The device has a memory and 
alarm function to facilitate the treatment and could help the patients come closer to mimicking a 
continuous drug administration due to more stable levodopa concentrations with dose fractionation. 
Data on the use of the dose dispenser is automatically stored so that for example drug adherence 
may be studied. 
 
The patients visited their clinic to receive the dispenser and information on how use it. The new 
dosage was translated from the patient’s previous levodopa therapy. The first dose in the morning 
was set to be higher than the rest and the dosing interval was determined according to the patient’s 
requirements. 
 
Results: Fine-tuning – either increased or decreased dosage – was applied in some of the patients, 
in steps of 5 mg for each dose. A few of the patients also utilized the opportunity of being able to 
increase fractionation. Patient A, who was the first patient to initiate the treatment with LC-5, 
experienced unexpected complications when the switch was made. The switch from 
levodopa/benserazide (LB) to LC-5 caused mostly “OFF” state despite of similar initial levodopa 
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dose and the same fractionation. Due to this the LC-5 dose had to be gradually increased to 750 mg 
daily (Table 1).  
 
Conclusion: All patients were able to handle the device in a clinical routine setting. The patients 
were positive to the treatment despite of the potential technical difficulties with the device and the 
possible need for dose adjustments. The first results obtained suggest that levodopa/carbidopa (LC) 
and LB are not equivalent. A difference in pharmacokinetics has been observed in previous studies 
including a comparative study between LB, LC and LC-5 where the LB preparation resulted in a 
higher peak plasma concentration and shorter half-life. It has been suggested to occur due to the 
greater potency of benserazide. This is important to consider when switching between LB and LC.  
 
Further observations and their implications on the fine-tuned treatment for the patients started on the 
LC-5 treatment concept will be presented and discussed. 
 
 
LBA 27 
White matter involvement may explain phenotypic ple iotropy amongst genes involved in 
episodic movement disorders 
 
Laura Silveira-Moriyama1,2,3,4, Mina Ryten4,5,   Paola Forabosco6, UK Brain Expression Consortium, 
Andrew Lees1,2, Henry Houlden4, John Hardy1,4, Tom Warner1,2,4 

 
1. Reta Lila Weston Institute, UCL Institute of Neurology, London, UK; 
2. Queen Square Brain Bank for Neurological Studies, London, UK; 
3. Neurology Department, University of Campinas, Campinas, Brazil; 
4. Department of Molecular Neuroscience, UCL Institute of Neurology, London, UK; 
5. Department of Medical and Molecular Genetics, King’s College London, London, UK; 
6. Istituto di Ricerca Genetica e Biomedica CNR, Cagliari, Italy 
 
Objective : To identify possible relationships between known episodic movement disorder (EMD) and 
episodic hemiplegia (EH) genes using genome-wide gene expression data generated from control 
human brain in order to obtain novel insights into the pathophysiology of these conditions. 
 
Background :The discovery of genes involved in various episodic movement disorders (EMD) has 
revealed a significant and unexpected phenotypic pleiotropy amongst causative  genes, with 
overlapping spectrums including episodic ataxia, episodic dystonia (paroxysmal dyskinesia and 
benign paroxysmal torticollis), epilepsy and episodic hemiplegia (EH).  
 
Methods: We used genome-wide gene expression data generated from 788 adult human brain 

samples originating from 101 neurologically and neuropathologically normal individuals (10 distinct 

brain regions each)  as part of the UK Human Brain Expression Consortium (UKBEC) to study the 

expression of the following genes: ATP1A2, SCN1A, SLC1A3, ATP1A3, KCNMA1, CACNB4, CACNA1A, 

KCNA1, GCH1, SLC2A1, PNKD and PRRT2. Weighted gene co-expression network analysis (WGCNA) 

was used to group all expressed genes into modules in an unsupervised manner (Langfelder and 

Horvath, 2008; Oldham et al., 2006; Zhang and Horvath, 2005). The overrepresentation of EMD/EH 

transcripts in modules was assessed using chi-squared tests with Yates correction. Gene ontology 

(GO) and KEGG pathway enrichment analysis was performed to infer the functions and molecular 

pathways of genes in biologically relevant modules. 
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Results : We identified a single white matter gene co-expression module, which was statistically 
enriched in EMD/EH transcripts (blue module, p<0.0001) with 8 of the 12 EMD/EH genes studied 
present. This module was significantly enriched for genes related to synaptic transmission 
(Bonferroni -corrected p-value = 4.02 x 10-44) and more specifically the glutamate signalling pathway 
(Bonferroni-corrected p-value = 4.89 x 10-6) amongst other terms. We also identified significant 
enrichment for genes related to a number of KEGG pathways with the longterm potentiation 
(Bonferroni-corrected p-value = 7.47 x 10-8) and axon guidance (Bonferroni-corrected p-value = 1.17 
x 10-7) pathways being most significant. 
 
Conculsion : Out data suggests that white matter might play a pathophysiological role in episodic 
diseases and be a unifying factor which would explain the overlap between phenotypes classically 
considered to be cortical (HM, epilepsy, AHC),  subcortical (PKD, BPT) or cerebellar (episodic 
ataxia) in origin. In addition, it provides additional evidence to suggest that PRRT2 and PNKD, which 
are relatively unknown genes, play a role in synaptic transmission. Understanding the biological 
functions of these genes in the brain is of paramount importance to understand the clinical 
manifestations of mutations, identify new candidate genes and propose novel therapeutic 
interventions in EMD/EH. 
 
 
LBA 28 
Targeting impulsivity in Parkinson’s disease using atomoxetine 
 
Kehagia, AA1,2, Housden, CR2,3,6, Regenthal, R4, Barker, RA5, Müller, U2,6,7, Rowe, JB2,5,8, Sahakian, 
BJ2,6, Robbins, TW2,9 

 
1. Centre for Neuroimaging Sciences, Institute of Psychiatry, King's College London 
2. Behavioural and Clinical Neuroscience Institute, University of Cambridge  
3. Cambridge Cognition plc 
4. Division of Clinical Pharmacology, Rudolf-Boehm-Institute of Pharmacology and Toxicology, 
University of Leipzig 
5. Department of Clinical Neurosciences, University of Cambridge 
6. Department of Psychiatry, University of Cambridge 
7. Adult ADHD Service, Cambridgeshire & Peterborough NHS Foundation Trust 
8. MRC Cognition and Brain Sciences Unit, Cambridge 
9. Department of Psychology, University of Cambridge 
 
Objective: To investigate the effects of atomoxetine, a selective noradrenaline reuptake inhibitor, on 
impulsivity and attention in Parkinson’s disease. 
 
Background:  Noradrenergic dysfunction may play a significant role in cognition in Parkinson’s 
disease (PD), due to the degeneration of the locus coeruleus, the main source of cortical 
noradrenaline (NA), which is known to predate nigrostriatal degeneration. The effects of enhancing 
noradrenergic neurotransmission on parkinsonian cognition have not to date been addressed.  
 
Methods:  Atomoxetine (40 mg) was administered in a double blind, randomised, placebo controlled 
design to directly investigate the impact of noradrenergic augmentation on parkinsonian cognition. 
The neuropsychological test battery assessed impulsivity in the context of response inhibition (Stop 
Signal Task; SST), decision making in the context of reward and risk (Cambridge Gambling Task; 
CGT) and reflection during information sampling (Information Sampling Task; IST). We also 
assessed sustained attention (Rapid Visual Information Processing; RVIP). Tests of planning (One 
Touch Stockings of Cambridge; OTS) and working memory (forward and backward digit span) were 
also administered. 
 
Results: In patients with PD, atomoxetine improved motor inhibitory success [SST: P= 0.047], and 
reduced risk taking [CGT: P= 0.01]. Atomoxetine conferred an improvement on reflection impulsivity 
[CGT: P= 0.02], and this effect was also seen as a function of the drug’s measured blood plasma 
concentration [IST: P= 0.03]. A similar plasma level effect was observed on problem solving [OTS: 
P= 0.01]. Target sensitivity on the RVIP was also enhanced [P= 0.046] and patients reported feeling 
more alert [P= 0.03]. There were no effects on working memory. 
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Conclusions: These results support the hypothesis that enhancing noradrenergic function may 
represent a new avenue of adjunctive therapy for some of the cognitive and behavioural deficits 
seen in Parkinson’s disease. 
 
 
LBA 29 
A Panel of 9 Cerebrospinal Fluid Biomarkers May Aid  in the Differential Diagnosis of 
Parkinsonian Disorders: A Prospective Cohort Study 
 
Magdalinou NK1, Paterson RM2, Schott JM2, Fox ZV3 Blennow K4, Lees AJ1, Zetterberg H4,5 
 
1Reta Lila Weston Institute of Neurological Studies, UCL Institute of Neurology, Queen Square, 
London, UK 
2Dementia Research Centre, Department of Neurodegeneration, UCL Institute of Neurology, Queen 
Square, London 
3 Joint UCLH/UCL biomedical research unit, UCL Institute of Neurology, Queen Square, London, UK 
4Clinical Neurochemistry Laboratory, Institute of Neuroscience and Physiology, the Sahlgrenska 
Academy at the University of Gothenburg, Mölndal, Sweden 
5Department of Molecular Neuroscience, UCL Institute of Neurology, Queen Square, London 
 
Objective: To assess the discriminatory power of 9 cerebrospinal fluid (CSF) biomarkers in the 
diagnosis of Parkinsonian disorders. 
 
Background : Progressive supranuclear palsy (PSP), corticobasal syndrome (CBS) and multiple 
system atrophy (MSA) are also known as atypical parkinsonian syndromes (APS). APS are 
frequently misdiagnosed due to their overlapping clinical presentations. Early and accurate diagnosis 
is very important, especially with the emergence of disease modifying drugs. However, an accurate 
diagnostic test to distinguish these parkinsonian disorders remains elusive. 
 
Methods: A prospective, cohort of patients were recruited from specialist movement disorders and 
cognitive clinics at the National Hospital of Neurology and Neurosurgery, Queen Square, London. 
Patients were clinically diagnosed according to current consensus criteria and monitored periodically 
for at least two years to improve diagnostic accuracy. CSF samples were obtained from 150 patients 
with clinical diagnoses of Parkinson’s disease (PD) (n=31), PSP (n=33), CBS (n=14), MSA (n=30), 
Alzheimer’s disease (AD) (n=26) and frontotemporal lobar degeneration (FTLD) (n=16). Healthy, 
age-matched controls (n=30) were also studied. 10 diseased participants had pathological 
confirmation of their diagnosis and 3 were genetically defined. Total tau (t-tau), phosphorylated tau 
(p-tau), β-amyloid 1-42 (Aβ42), neurofilament light chain (NFL), α-Synuclein (α-Syn), amyloid 
precursor protein soluble metabolites α and β (APPα, APPβ) and two neuroinflammatory markers 
(MCP1 and YKL40) were measured in the CSF of patients and controls using commercial enzyme 
linked immunoassays according to manufacturers’ protocols. Multivariable logistic regression 
analysis was used to study the diagnostic accuracy using all 9 biomarkers simultaneously. We 
acquired area under the curve (AUC) using receiver operating characteristic analysis. 
 
Results:  Together, these 9 biomarkers could differentiate patients with PD from APS (PSP, CBS, 
MSA) with an AUC of 0.93 (95% CI, 0.87-0.99). NFL and APPα/β contributed the most to the 
diagnostic accuracy with an AUC of 0.85 and 0.74 respectively. The same panel of biomarkers could 
discriminate between PD and PSP (AUC 0.95), PD and CBS (AUC 0.99) and PD and MSA (0.96). 
PSP could be differentiated from MSA with an AUC of 0.81. There was very good discriminatory 
power between all parkinsonian groups (PD, PSP, CBS, MSA) and healthy and dementia (AD/FTLD) 
controls with an AUC of 0.89 and 0.97 respectively. In particular, CBS could be differentiated from 
AD and FTLD with an AUC of 0.93. 
 
Conclusion: This panel of 9 CSF biomarkers shows considerable promise in differentiating PD from 
between APS, and subtypes of APS from one another. Levels of NFL and APPα/β contribute most to 
the diagnostic accuracy. There is good discriminatory power between parkinsonian groups and 
healthy and dementia controls. 
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Figure 1: Diagnostic accuracy of CSF biomarkers in Parkinson’s disease vs Atypical Parkinsonian 
Syndromes (multivariable logistic regression analysis performed; receiver operating characteristic 
curve using all analytes) 
 

 
 
Figure 2: Diagnostic accuracy of CSF biomarkers in Parkinson’s disease vs Atypical Parkinsonian 
Syndromes (receiver operating characteristic curves for each analyte) 
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LBA 30 
Getting ‘personal’ with rasagiline therapy in early  Parkinson’s disease: A retrospective 
pharmacogenetic study of the ADAGIO trial 
 
Mario Masellis1,2,3, Shannon Collinson3, Natalie Freeman3, Maria Tampakeras3, Joseph Levy4, Amir 
Tchelet4, Eli Eyal4, Elijahu Berkovich4, Rom Eliaz4, Victor Abler4, Iris Grossman4, Arun Tiwari3, 

James L. Kennedy3,5, Jo Knight3,5, Anthony E. Lang1,6,7 on behalf of the ADAGIO investigators  
 
1 Department of Medicine, Division of Neurology, University of Toronto, Toronto, Canada 
2 Movement Disorders Clinic, Sunnybrook Health Sciences Centre, Toronto, Canada 
3 Neurogenetics Section, Centre for Addiction and Mental Health, Toronto, Canada 
4 Teva Pharmaceutical Industries, Israel 
5 Department of Psychiatry, University of Toronto, Toronto, Canada 
6 Morton and Gloria Shulman Movement Disorders Clinic, Toronto Western Hospital, University 
Health Network, Toronto, Canada 
7 The Edmond J. Safra Program in Parkinson’s Disease, Toronto Western Hospital, University Health 
Network, Toronto, Canada 
 
Objective: To identify candidate gene polymorphisms associated with peak motor benefit to 
rasagiline at 12 weeks and associated with sustained benefit over a 36-week evaluation period. 
 
Background: Rasagiline, a selective irreversible monoamine oxidase-B (MAO-B) inhibitor, has been 
shown to be safe and effective for the treatment of Parkinson’s disease (PD). As with all drugs, there 
is variability among individuals in their clinical benefit to rasagiline. The study of pharmacogenetics, 
the role of heredity in person-to-person differences in drug effects, may help to elucidate the genetic 
mechanisms underlying this inter-individual variability. 
 
Methods: We performed a retrospective genetic association study using clinical data from the 
ADAGIO trial. Candidate genes encoding proteins involved in catecholamine synthesis and 
metabolism, rasagiline metabolism, as well as those reported in genome wide association studies 
(GWAS) of PD susceptibility were selected. Tag and functional single nucleotide polymorphisms 
(SNPs), as well as variable number tandem repeats (VNTR) were genotyped. The first analysis 
examined the association between genetic polymorphisms and peak change in UPDRS score from 
baseline to 12 weeks, using a linear model. The second analysis examined the association between 
genetic polymorphisms and change in UPDRS score from baseline over 12, 24, and 36 weeks, using 
a mixed effects linear model. Both models controlled for placebo response.  
 
Results: 204 SNPs and 5 VNTRs from 28 candidate genes were successfully genotyped. After 
quality control procedures, clinical and genotype data from 694 consenting patients were included in 
the analyses (59% of trial participants). A priori power was estimated at >80% for each analysis. 
Analysis 1: Two SNPs in strong linkage disequilibrium within the dopamine D2 receptor gene 
(DRD2) were found to be significantly associated with peak change in UPDRS scores at 12 weeks 
(rs1076560 and rs2283265, False Discovery Rate [FDR]-corrected p=0.045 for each). A third SNP 
within the gene for the Norepinephrine Transporter (SLC6A2) was also found to be associated with 
this endpoint (rs36023, FDR-corrected p=0.045). Analysis 2: No allelic associations were identified 
in the model assessing longitudinal change in UPDRS scores over the full 36-week treatment period.  
 
Conclusions: To our knowledge, this is the largest pharmacogenetic study of an anti-Parkinsonian 
drug conducted to date. The association between these DRD2 and SLC6A2 SNPs and clinical 
response to rasagiline may indicate improved benefit during the first 12 weeks of treatment for 
individuals possessing the associated alleles. This is the time at which the mean peak improvement 
in UPDRS scores was observed, based on ADAGIO results. The D2 receptor is a major target of 
dopamine and its stimulation relates to motor benefits in PD.  Prior literature indicates that the two 
associated SNPs alter transcriptional processing of DRD2. Together with the dopamine transporter, 
the norepinephrine transporter is involved in the pre-synaptic reuptake of catecholamines, including 
dopamine. While the results are interesting they should be interpreted with caution given the 
significance level and the lack of a replication sample; further investigation is clearly warranted.    
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LBA 31 
Development of L-745,870, a selective D4 receptor a ntagonist, for the treatment of L-DOPA-
induced dyskinesia 
 
Tom H. Johnston, PhD1, Susan H. Fox, MD, PhD2, Patrick A. Howson, PhD1, Jonathan M. Brotchie, 
PhD1 

 
1 Division of Brain, Imaging and Behaviour – Systems Neuroscience, Toronto Western Research 
Institute, ON, Canada 
2 Division of Neurology, Movement Disorder Clinic, Toronto Western Hospital, Toronto, ON, Canada 
 
Objectives: To assess the ability of L-745,870, a D4 receptor antagonist to reduce established L-
DOPA-induced dyskinesia in the MPTP-lesioned macaque model of Parkinson’s disease. 
 
Background : Treatment of L-DOPA-induced dyskinesia (LID), the principal motor complication 
associated with chronic dopamine replacement therapy in Parkinson’s disease (PD), remains a 
major unmet clinical need. We have previously suggested that L-745,870 has potential as an anti-
dyskinetic therapy (Huot et. al. 2012, JPET, 342(2):576-85). L-745,870 was originally developed as a 
potential therapy for psychosis in schizophrenia. However, clinical trials were unable to demonstrate 
anti-psychotic efficacy. This notwithstanding, that L-745,870 received an IND to enter clinical studies 
and was well-tolerated in healthy volunteers as well as schizophrenia patients, suggests that it has 
good drug-like characteristics and might be revitalised as a development candidate with, compared 
to a novel chemical entity, a relatively low chance of failure for safety or toxicology reasons. This 
study was conducted to confirm and extend our previous findings.  
 
Methods : Seven cynomolgus macaques (Macaca fascicularis) were administered MPTP until the 
emergence and stabilisation of moderate-marked parkinsonism. Animals were then treated daily with 
L-DOPA (25 mg/kg as Madopar™) over a period of at least 3 months to elicit established, 
reproducible dyskinesia. In an acute challenge design, animals were administered L-DOPA (median 
± range; 30 ± 5 mg/kg, p.o.) in combination with either vehicle or L-745,870 (0.01-0.1 mg/kg, p.o.). 
Immediately following treatments, animals were transferred to individual environment-enriched 
observation cages and monitored via HD-video recording for a period of 6 h. Levels of parkinsonian 
disability (comprising measures of range of movement, bradykinesia, posture and alertness) and 
dyskinesia were determined by post-hoc analysis of footage by a movement disorder neurologist 
blinded to treatment. 
 
Results : L-745,870 dose-dependently decreased levels of established LID in the MPTP-lesioned 
macaque. The effect was evident following all three doses assessed (0.01, 0.03 and 0.1 mg/kg) but 
was maximal in response to the 0.1 mg/kg dose whereby a 75% reduction in median levels of 
dyskinesia was observed during the period of peak expression, 2-3 hour following treatment 
(P<0.05). At no time, did treatment with L-745,870 compromise the anti-parkinsonian benefit of L-
DOPA. 
 
Conclusions : L-745,870 represents a promising therapeutic candidate for the treatment of LID in 
PD.   
 
 
LBA 32 
Gait disorders and freezing in patients with ephedr one parkinsonism 
 
Hana Brožová1, Marika Megrelishvili2,3, Cecilia Bonnet1, Jan Rusz1,4, Michael Okujava2,5, Irine 
Khatiashvili2,3, Evžen Růžička1 
 
1Charles University in Prague, First Faculty of Medicine, Department of Neurology and Centre of 
Clinical Neuroscience, Prague, Czech Republic 
2Ilia State University, Institute of Medical Research, Tbilisi, Georgia 
3S. Khechinashvili University Hospital, Department of Neurology, Tbilisi, Georgia 
4Czech Technical University in Prague, Faculty of Electrical Engineering, Department of Circuit 
Theory, Prague, Czech Republic 
5Research Institute of Clinical Medicine, Tbilisi, Georgia 
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Background: Gait disorders were described among main symptoms in patients suffering from 
ephedrone-induced parkinsonism (EP). Most often, dystonic cock-gait was observed with a particular 
difficulty when walking backwards. Freezing and start hesitation were rarely mentioned. An objective 
assessment of gait in EP has not been reported so far.  
 
Objective: The aim of this study was to objectively assess gait in EP patients, compared with 
healthy subjects, relate gait with other clinical parameters and finally compare patients with and 
without freezing of gait (FOG).  
 
Methods: We studied 28 Caucasian  men from Georgia, mean  age 39.9 ± SD 4.9 (range 28-48) 
years, with a history of former ephedrone use and 28 healthy controls,  mean  age 39.0 ± 4.6 (28-48) 
years .The pull-test, Timed gait speed at 6 m, walking backwards, turning, the Short Falls Efficacy 
Scale-International (FES-I), the Freezing of Gait Questionnaire (FOGQ), Mini Mental State 
Examination (MMSE), Frontal Assessment Battery (FAB), and Neuroprotection  and  Natural History 
in Parkinson's Plus Syndromes(NNIPPS) scale were performed in all patients. 
 
Results:  Gait impairment appeared as an initial symptom in twelve (43%) patients and was present 
in 27/28 at the time of study, showing hypokinetic and dystonic features with high postural instability 
and tendency to fall. Most of patients were unable to walk backwards without assistance.  15 
patients (54%) demonstrated FOG. Correlation were found between gait speed and axial 
bradykinesia (r=0.59, p=0.001) and FES-I score (r=0.64, p=0.003).   
No differences between patients with and without FOG were found in gait speed, in NNIPPS 
subscores of bradykinesia, dystonia, and in the scores of FES, MMSE and FAB. 
 
Conclusion: Assessment of gait in EP showed combination of slow hypokinetic gait with severe 
postural instability and dystonia. FOG was present in more than 50% of patients, with no relationship 
with other symptoms.  
 
Study support: IGA MZ ČR NT 11190-6/2010, IGA MZ ČR NT 12288-5/2011 and PRVOUK 
P26/LF1/4. 
 
 
LBA 33 
VANTAGE trial: Twelve month (12 mo.) follow up of a  prospective, multi-center trial 
evaluating Deep Brain Stimulation with a new multip le-source, constant-current rechargeable 
system (Vercise TM) in Parkinson’s disease 
 
Lars Timmermann1, Roshini Jain2, Lilly Chen2, Thomas Brücke3, Fernando Seijo4, Esther Suarez 
San Martin4, Claire Haegelen5, Marc Verin5, Mohammed Maarouf, Michael T.Barbe 1, Steve Gill6, 
Alan Whone6, Mauro Porta7, Domenico Servello7, François Alesch8 
1. Univ. Hospital, Cologne, Germany 2. Boston Scientific Neuromodulation, Valencia, CA. 
3.Wilhelminenspital Vienna, Austria 4. Hosp. Central de Asturias Oviedo, Spain 5. CHU de Rennes-
Pontchaillou Rennes, France 6. Frenchay Hosp., Bristol, UK 7.Galeazzi Hosp., Milan, Italy 8.Medical 
Univ. of Vienna, Vienna, Austria 
 
Objective: The VANTAGE study assessed motor improvement in moderate-to-severe Parkinson’s 
disease (PD) up to 12 months following bilateral subthalamic nucleus deep brain stimulation (DBS) 
using an implantable, rechargeable, multiple-source, 8-contact, constant-current DBS System, 
Boston Scientific’s Vercise System. 
 
Background: Several randomized controlled trials (Deuschl 2006, Weaver 2009, Okun 2012) have 
demonstrated that DBS is an effective treatment for patients with Parkinson’s disease. Motor 
improvement following DBS is sustained up to 10 years (Castrioto 2011). We sought to characterize 
the benefit of STN-DBS for PD patients using a recently-approved multiple-source, constant-current 
system that permits a well-defined distribution of applied current. We report here the 12-month 
results of the first clinical trial for multiple independent current control (MICC) DBS in the treatment 
of Parkinson’s disease. 
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Methods: VANTAGE is a monitored, prospective, multi-center, non-randomized, open-label 
interventional trial, sponsored by Boston Scientific Corporation. 40 subjects with idiopathic 
Parkinson’s disease (PD) were implanted bilaterally in the subthalamic nucleus (STN). Subjects 
were followed at 3, 6 and 12 months post lead placement. Motor improvement was evaluated using 
UPDRS III scores in stim ON/meds OFF as compared with pre-operative scores. Other assessments 
such as CAPSIT motor tests, Tremor Rating Scale, Dyskinesia Rating Scale, PDQ-39, SF-36, 
Schwab and England, and resource utilization were administered. Patient motor diaries were 
collected over 3 days. Adverse events were recorded. 
 
Results: A highly significant improvement of 62% in UPDRS III scores at 12 months post implant in 
stim on/meds off condition was reported. Medication usage, as calculated using levodopa 
equivalents, was reduced by 53% at 6 months and 58% at 12 months compared to pre-operative 
usage. Highly significant improvement was also demonstrated in overall quality of life as reported 
using PDQ-39, Schwab and England and motor diaries.  
 
Conclusion: Highly significant motor improvement, as evaluated using UPDRS III, was 
demonstrated at 6 months that was further sustained up to 12 months post lead placement in 40 
subjects implanted with Vercise system. Subjects overall quality of life also improved significantly. 
The VANTAGE trial is the first reported trial of a multiple-source, constant-current rechargeable 
system (Boston Scientific’s Vercise System) in PD up to 12 months.   
 
 
LBA 34 
Evolution of sleep disturbances in early Parkinson’ s disease: a longitudinal study 
 
David P. Breen1, Upekshani Nawarathna2, John M. Shneerson2, Akhilesh B. Reddy3, Roger A. 
Barker1 
 
1John van Geest Centre for Brain Repair, University of Cambridge, Cambridge, UK 
2Respiratory and Sleep Support Centre, Papworth Hospital, Cambridge, UK 
3Institute of Metabolic Science, University of Cambridge, Cambridge, UK 
 
Objective : To assess whether sleep characteristics in an early Parkinson’s disease (PD) cohort 
change over a two-year period. 
 
Background : Sleep disturbances are recognised as a common non-motor complaint in PD. We 
recently reported that sleep complaints were present in almost half of newly-diagnosed PD patients 
and that these patients had abnormal sleep architecture compared to controls (increased sleep 
latency, reduced sleep efficiency and reduced REM sleep).1 This relates to alterations in circulating 
melatonin profile and may be linked to differences in clock gene expression. No studies have 
longitudinally studied sleep characteristics in a cohort of PD patients over time. 
 
Methods : We invited all patients to take part in a follow-up sleep study, two years after their baseline 
assessment. Patients repeated a variety of assessments including sleep questionnaires, 14-day 
actigraphy and polysomnography. Sleep recordings were scored visually by trained raters using the 
American Academy of Sleep Medicine guidelines. Primary sleep diagnoses were made according to 
recognised criteria. Statistical differences between baseline and follow-up assessments were 
analysed using SPSS version 16. 
 
Results : 22 of the original 30 PD patients agreed to participate. Patients exhibited a similar 
proportion of primary sleep disorders at follow-up compared to baseline assessment - five patients 
(23%) had REM sleep behavior disorder, seven patients (32%) had periodic limb movements of 
sleep and five patients (23%) had excessive daytime sleepiness. Two patients (9%) had central 
sleep apnoea. No patients had moderate or severe obstructive sleep apnoea (although two had 
been started on nocturnal BiPAP following their baseline assessment). We observed no significant 
differences in sleep architecture between baseline and follow-up assessments when we studied 
sleep efficiency, total sleep time, slow wave sleep and REM sleep. We will present the effect of 
sleep characteristics on quality of life, mood and cognitive. 
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Conclusion : PD patients exhibit persistent sleep disturbances in early disease which may reflect 
fundamental pathology in the circadian system.  
 
References  
1. Breen DP, Vuono R, Nawarathna U, Fisher K, Shneerson JM, Reddy AB, Barker RA. Sleep and 
circadian rhythm regulation in early Parkinson disease. JAMA Neurology, published online 31st 
March 2014 (doi: 10.1001/jamaneurol.2014.66). 
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SG 1 
MDS study group validation of MDS criteria for mild  cognitive impairment in Parkinson's 
disease 
 
Judith A Boel, MSc1,2, Jeroen Hoogland, MSc MD1, Jennifer G Goldman, PhD3, Ben A Schmand, 
PhD1,2, Alexander I Tröster, PhD4, David J Burn, PhD5, Irene Litvan, PhD6 and Gert J Geurtsen on 
Behalf of the MDS Study Group Validation of Mild Cognitive Impairment in Parkinson Disease, PhD1. 
1Department of Neurology, Academic Medical Center, Amsterdam, Netherlands, 1105AZ; 
2Department of Psychology, University of Amsterdam, Amsterdam, Netherlands, 1018XA; 
3Department of Neurological Sciences, Rush University Medical Center, Chicago, IL, USA; 4Barrow 
Neurological Institute, Muhammad Ali Parkinson Center, Phoenix, AZ, USA; 5Institute for Aging and 
Health, Newcastle University, Newcastle upon Tyne, United Kingdom and 6Department of 
Neurosciences University of California, Movement Disorder Center, San Diego, CA, USA.  
 
Objective:  Dementia in Parkinson's disease (PD) is a serious health issue and a major concern for 
many patients and caregivers. In most cases mild cognitive impairment (MCI) is considered a 
transitional stage between normal cognitive functioning and dementia. Mild cognitive impairment in 
Parkinson's disease (PD-MCI) is of potential importance in the early identification and management 
of those at risk for the development of dementia. A clear definition of PD-MCI is essential for future 
research on etiology, disease course, and disease modifying or causative treatment. In 2012 a task 
force of The Movement Disorder Society (MDS) proposed diagnostic criteria for PD-MCI (Litvan et 
al., 2012). These criteria comprise two operationalizations: Level I (based on an abbreviated 
assessment) and Level II (based on comprehensive neuropsychological evaluation permitting MCI 
subtyping). The next step is to investigate the feasibility and validity of these criteria (Geurtsen et al., 
2014). This will be done by the MDS Validation of PD-MCI Study Group. 
 
Background:  The combined databases from the 24 Study Group sites contain more than 5,500 PD 
patients, of whom 89% are participating in longitudinal studies. Level I criteria will be applied to all 
patients. Level II criteria will be applied to approximately 1,600 patients. Just over 1,200 (75%) of 
those Level II patients are followed longitudinally with measurements at one and two years, just over 
300 are followed for 5 years, and just over 120 for 8 years. To assess validity, we will determine 
whether PD-MCI predicts further cognitive decline, dementia in particular. Moreover, since in the 
proposed criteria the details for determining PD-MCI are not completely specified, we will study 
which method best predicts conversion to dementia. 
 
Results:  Since the MDS Validation of Mild Cognitive Impairment in Parkinson Disease Study Group 
started by the end 2013, the work plan and some preliminary results will be presented. 
References 
Litvan, Goldman, Troster, Schmand, Weintraub et al. Diagnostic Criteria for Mild Cognitive 
Impairment in Parkinson's disease: The Movement Disorder Society Task Force Guidelines. Mov 
Disord 2012;27:1814–1824. 
Geurtsen GJ, Hoogland J, Goldman JG, Schmand BA, Tröster AI, Burn DJ, Litvan I. Parkinson's 
disease Mild Cognitive Impairment: Application and Validation of the Criteria. J Parkinsons Dis. 2013 
Dec 2. [Epub ahead of print] 
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7Department of Neurology, University of Ulm, Ulm, Germany and 8Department of Neurology, Attiko 
Hospital, University of Athens, Athens, Greece.  
 
Objective:  We examined in a multicentric setting, which plani- or volumetric measures on 3D MRI 
are best to identify progressive supranuclear palsy (PSP) in a case mix of healthy controls and 
patients with Parkinson's disease (PD) and multiple system atrophy of the cerebellar and 
parkinsonian type (MSA-C and MSA-P). 
 
Background:  The identification and differential diagnosis of atypical parkinson syndromes on purely 
clinical grounds is of limited precision, particularly in the early disease stages, but important to 
predict individual prognoses. As supportive examination, MRI is of particular importance in clinical 
routine, but insufficiently validated. Several quantitative parameters have been proposed for this 
purpose, but it is not clear which of these is most useful for diagnosis of PSP and its differentiation 
from PD, MSA-C and MSA-P. 
 
Methods:  Patients with PSP (n=63), MSA-P (n=29), MSA-C (n=12), PD (n=110) and healthy 
controls (n=47) from 3 German academic centers were measured with 3D MP-RAGE sequences on 
3T MRI scanners. Plani- and volumetric parameters described in literature were quantified manually. 
A standardized neurological exam was used for the clinical assessment. 
 
Results:  The analysis of the scans demonstrated that the mid-sagittal midbrain area in PSP was 
reduced (P<0.0001) in contrast to all other groups. The midbrain AP diameter was also highly 
reduced in PSP vs. healthy controls, PD and MSA-P (P<0.0001 each), but less vs. MSA-C (P<0.05). 
The pons area was only reduced in MSA-C (P<0.01), but not in MSA-P compared to PSP patients; 
however, pons area was significantly reduced in MSA-C, MSA-P and PSP compared to both PD 
patients and healthy controls (P<0.0001). The pons/midbrain area ratio was higher in PSP 
(P<0.0001) compared to all other groups; and in MSA-C and MSA-P lower also than in PD and PSP 
(P<0.001). However, the width of SCP and MCP and their ratio provided less distinction between the 
groups. 
 
Conclusions:  The most reliable single measure to identify PSP patients against healthy controls in 
our cohort was the midsagittal midbrain area. The pons/midbrain area ratio differentiated PSP 
patients best from MSA and PD. This information might be helpful to optimize differentiatial 
diagnosis of PSP in clinical routine. To increase reliability, data from further centers are presently 
analyzed. 
 
 
SG 3 
Co-pathology and clinical correlation in progressiv e supranuclear palsy 
 
Carolin Kurz, MD1, Gesine Respondek, MD1, Sigrun Roeber, MD2, Ellen Gelpí, MD3, Andrew King, 
MD4, Claire Troakes, MD5, Safa Al-Sarraj, MD4, Jan van Swieten, MD6, Hans Kretzschmar, MD2, 
Thomas Arzberger, MD2 and Günter Höglinger, MD1. 1Department of Neurology, Technische 
Universität München, München, Germany, 81675; 2Zentrum für Neuropathologie und 
Prionforschung, Ludwigs-Maximilians-Universität, München, Germany, 81377; 3Neurological Tissue 
Bank, Hospital Clínic de Barcelona, Barcelona, Spain, 08036; 4Department of Neuropathology, 
King´s College Hospital, London, United Kingdom, SE58AF; 5Institute of Psychiatry, King´s College 
Hospital, London, United Kingdom, SE58AF and 6Department of Neurology, Erasmus Medical 
Center, Rotterdam, Netherlands, 3015 GE.  
 
Objective:  This study assessed whether the co-occurrence of other neurodegenerative diseases 
influences the clinical presentation or the pathological features of 100 clinically well-characterized 
and neuropathologically confirmed PSP cases. 
 
Background:  Progressive supranuclear palsy (PSP) is a neurodegenerative disease with neuronal 
and glial cytoplasmic inclusions of tau-proteins and is clinically characterized by vertical gaze palsy, 
unexplained falls and levodopa non-responsive Parkinsonism. Its heterogeneous clinical picture and 
its overlap with other neurodegenerative diseases like Parkinson's disease, corticobasal 
degeneration and frontotemporal dementia makes the correct diagnosis during lifetime difficult. 
Moreover, the co-occurrence of Alzheimer disease (AD) associated pathology; Lewy body (LB) 
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pathology and agyrophilic grain disease (AGD) possibly changes the clinical picture of PSP and 
complicates the clinical diagnosis. 
 
Methods:  100 autopsy-confirmed PSP cases were systematically screened for co-pathology. 
Clinical data, histology and deposits of tau-protein were correlated with these findings. 
 
Results:  AD associated alterations are the most frequently co-occurring pathology in PSP followed 
by AGD and less frequently LB pathology. A large proportion of PSP cases displayed even features 
of more than one neurodegenerative disease, mostly AD associated lesions in combination with 
AGD. Preliminary results indicate that the duration of disease is longer in PSP cases with additional 
features of other neurodegenerative diseases than in PSP cases without co-pathology. Cases 
without co-pathology are more likely to have intracellular deposits of tau-protein in the diencephalon, 
mesencephalon and pons. 
 
Conclusions:  The co-occurrence of AD associated pathology, AGD and LB pathology is frequent in 
PSP and has an impact on the clinical presentation. This renders the clinical diagnosis even more 
complicated. This study underlines the need to develop biomarkers that can predict the underlying 
neuropathology in vivo and the need to develop effective treatment options for patients with features 
of multiple neurodegenerative diseases. 
 
 
SG 4 
Clinical predictors of survival in patients with pr ogressive supranuclear palsy  
 
Gesine Respondek, MD1, 2, 3, Maria Stamelou, MD3, 4, Carolin Kurz, MD1, 2, Leslie W Ferguson, MD5, 
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Neurology, Attiko Hospital, Kapodistrian University of Athens, Athens, Greece; 5Division of 
Neurology, Royal University Hospital, University of Saskatchewan, Regina, SK, Canada; 
6Department of Neurology, Erasmus Medical Centre, Rotterdam, Netherlands; 7MRC London 
Neurodegenerative Diseases Brain Bank, London, United Kingdom; 88Neurological Tissue Bank and 
Neurology Department, Hospital Clinic-IDIBAPS, Barcelona, Spain; 9Center for Neuropathology and 
Prion Research, Ludwig Maximilians University, Munich, Germany; 10Department of Medical 
Statistics and Epidemiology, Technische Universität München, Munich, Germany and 11Insitute for 
Medical Biometry, Epidemiology and Medical Informatics, Universitätsklinikum des Saarlandes, 
Homburg/Saar, Germany.  
 
Objective:  To identify early clinical predictors of disease duration in patients with Progressive 
Supranuclear Palsy (PSP). 
 
Background:  The published median disease duration of PSP ranges between 5 years (De Bruin et 
al, 1994) and 8.6 years (Birdi et al., 2004); however, these and other studies on neuropathologically 
confirmed PSP cases reported a high variability of disease duration with individuals who survived 
considerably longer than 10 years. An accurate prognosis is relevant for patients and caregivers. 
Recognition of prognostic factors may also become important for stratification of patients in 
interventional trials. 
 
Methods:  In a cohort of 100 autopsy-confirmed patients with PSP, demographic and clinical data 
were collected by chart review. For recognition of factors possibly affecting disease duration, we 
performed a multivariate linear regression analysis with disease duration as quantitative dependent 
variable, and presence or absence of 33 clinical features during the first 3 years of disease, age at 
disease onset and gender as independent variables. In addition, logistic regression analyses were 
conducted with the same independent variables and with disease duration dichotomized at ≤5 and 
>5 years as well as ≥10 years and <10 years. 
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Results:  In our cohort, the mean disease duration was 8.7±0.4 [2–28] years. In 33 cases, disease 
duration was ≥10 years and in 16 cases ≤5 years. Multivariate linear regression showed a significant 
association of age at disease onset, supranuclear gaze palsy, cognitive dysfunction, cortical sensory 
loss, tremor, and freezing of speech with disease duration. Independent predictors of shorter survival 
during the first 3 years of disease were older age at onset, presence of supranuclear gaze palsy, 
cognitive dysfunction and freezing of speech. Independent predictors of longer survival during the 
first 3 years of disease were the presence of tremor and cortical sensory loss. The absence of 
supranuclear gaze palsy and/or cognitive dysfunction during the first 3 years of disease had a 
significant effect on the probability of a disease duration ≥10 years. The presence of supranuclear 
gaze palsy and/or frontal lobe dysfunction during the first 3 years of disease had a significant effect 
on the probability of disease duration ≤5 years. 
 
Conclusions:  The age at onset and the identification of early clinical features allow clinically 
relevant prognostic predictions for disease duration in PSP. 
 
 
SG 5  
Non-motor dominant profiles in Parkinson's disease:  First analysis from an international 
naturalistic study 
 
Antoniya Todorova1, Pablo Martinez-Martin3, Anette Schrag4, Alexandra Rizos1, Daniel Weintraub5, 
K Ray Chaudhuri1,2 and On Behalf of EUROPAR and the IPMDS Non Motor PD Study Group1. 
1Neurology, King's College Hospital, London, United Kingdom; 2King's College, London, United 
Kingdom; 3Alzheimer Centre Reina Sofia Foundation and CIBERNED, Carlos III Institute of Health, 
Madrid, Spain; 4Clinical Neuroscience, University College London, London, United Kingdom and 
5Section of Geriatric Psychiatry, University of Pennsylvania, Philadelphia, PA, USA.  
 
Objective:  In this ongoing study we have analysed data from a non-motor symptoms (NMS) 
naturalistic study to characterize the severity of NMS using cutoff scores (>8 = severe) on specific 
items of the NMS Scale (NMSS) and assigning these "cases" to specific NMS "dominant" profiles. 
 
Background:  Recent interest has focused on non-motor subtypes of Parkinson's disease (PD) 
complimenting motor subtypes. 
 
Methods:  Database analysis identified 6 specific subsets of NMS which independently registered 
scores of >8 on specific NMSS items, with other NMSS items being normal or non- severe. We 
named these Park-Autonomic, Park-Sleep, Park-Cognitive, Park-Pain, Park-Mood and Park-Fatigue. 
We sought correlation of these dominant profiles with, overlapping NMS, motor, and other variables. 
 
Results:  A total sample of 686 patients (males= 425; mean age 66.8±11.0 yrs; PD duration 5.5 ±5.8 
yrs) has been investigated so far, and in 367 (53.5% of total sample; males= 229; mean age 
67.1±11.0 yrs; mean PD duration 4.5±4.5 yrs) specific NMS profiles could not be assigned as there 
was NMS overlap and NMS registered <8 on NMSS. However, in 153 patients (22.3% of total 
sample; males=97; mean age 68.4±10.9 yrs; mean PD duration 6.9±8.0 yrs) had one of the 
observed NMS profiles (45.5%-Park Autonomic, 22.7% -Park Sleep, 11%-Park Cognitive, 9%-Park 
Pain, 6.5%-Park Mood, and 5.2%-Park Fatigue). A further subgroup had two or three dominant NMS 
profile. There were no differences between the groups in terms of age, duration of PD, sex, Hoehn 
and Yahr stage, NMSS total scores and SCOPA motor scores. 
 
Conclusions:  Based on the analysis of a large cross-sectional sample of patients, approximately 
one quarter of PD patients may have a specific NMS dominant profile, with autonomic and sleep 
symptoms together representing over two-thirds of cases. 
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Non-motor symptoms in drug naïve versus long-term P arkinson's disease patients: Results 
from an UK multicenter study 
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Suvankar Pal4, Cathy Ellis1,5, Monty Silverdale6, Jagdish Sharma7, Rani Sophia8, Anna Sauerbier1, 
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Hospital, South London Healthcare NHS Trust, Bromley, United Kingdom; 4Forth Valley Royal 
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Kent, United Kingdom; 6Salford Royal NHS Foundation Trust, Manchester, United Kingdom; 7United 
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10University Hospital Lewisham, London, United Kingdom.  
 
Objective:  The aim of this ongoing study was to describe the holistic non motor profile of drug naïve 
PD (DNPD) patients compared to long-term PD patients (LTPD), arbitrarily defined as disease 
duration of 15 years or more. 
 
Background:  Recent studies have demonstrated that, contrary to common perception non-motor 
symptoms (NMS) occur in early and untreated stage of Parkinson's disease (PD) and not just 
advanced PD. 
 
Methods:  Cross sectional UK data of a multicenter (16 sites) collaboration were obtained and 
specifically NMS dataset from validated scales were analysed in DNPD and LTPD patients. The PD 
NMS scale (NMSS) was used as the primary outcome variable. 
 
Results:  Out of a current database of 468 PD patients, 76 (65% males) were DNPD [mean age 
64.2±13.9 yrs, mean age at diagnosis 62.9±13.50 yrs, median Hoen and Yahr (HY) stage 1]and 21 
(57% males) were LTPD (mean age 67.0±9.5 yrs, mean age at diagnosis 47.4±8.9 yrs, median HY 
stage 3). For the DNPD patients, the mean NMSS score was 42.1±33.6 (range 1 – 160). Using NMS 
cutoff scores, 31.6% had mild, 27.6% moderate, 25.0% severe and 15.8% very severe burden of 
NMS [1]. The number of NMS per patient was high at 9.5±4.8 (range 1-22). The dominant NMS 
reported were fatigue (61.8% of patients), depression (55.3%), lightheadedness (53.9%), urinary 
urgency (48.7%) and nocturia (48.7%). As expected, LTPD patients had a younger age at diagnosis 
of PD and their mean NMSS score was significantly higher (p<0.001)at 81.1±37.5 (range 12 – 158). 
Using NMS cutoff scores, 4.8% had mild, 9.5% moderate, 23.8% severe and 61.9% very severe 
burden of NMS [1]. The number of NMS per patient was also significantly higher (p<0.001) at 
13.8±4.6 (range 3-23). The most reported problems were fatigue (81.0% of patients), depression 
(61.9%), light-headedness (61.9%) and dribbling of saliva (61.9%). 
 
Conclusions:  Both DNPD and LTPD showed similar NMS profiles although the number of NMS 
reported per patient as well as the overall burden of NMS were significantly higher in LTPD even in 
this small sample examined. Fatigue, depression/anxiety and lightheadedness appear to complicate 
DNPD as well as LTPD, while perceptual abnormalities, attention/memory, gastrointestinal and 
sexual problems dominate LTPD suggesting a progressive natural history of these NMS 
[1] Ray Chaudhuri K, et al. PLoS ONE 2013; 8: e57221. 
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SG 7 
A novel Parkinson's disease pain questionnaire (Kin g's PD pain quest): The patient's 
perspective 
 
Alexandra M Rizos, MSc1, Pablo Martinez-Martin, PhD2, Suvankar Pal, MD3, Camille Carroll, PhD4, 
Davide Martino, MD5, Belinda Kessel, MD6, Louise Gallagher, BSc1, Antoniya Todorova, MD1, Anna 
Sauerbier, MBBS1, Anne Martin, RGN1, Miriam Parry, RGN7, Sandeep Bassi, MSc1, Emma Ekins, 
BSc1, Rona Inniss, RGN1, Per Odin, PhD8, Angelo Antonini, PhD9, Cristian Falup-Pecurariu, MD10, K 
Ray Chaudhuri, DSc11 and On Behalf of EUROPAR and the IPMDS Non Motor PD Study Group1. 
1King's College Hospital, London, United Kingdom; 2Alzheimer Disease Research Unit and 
CIBERNED, Carlos III Institute of Health Alzheimer Centre Reina Sofia Foundation, Madrid, Spain; 
3Forth Valley Royal Hospital, Scotland, United Kingdom; 4Derriford Hospital, Plymouth, United 
Kingdom; 5Queen Mary's Hospital, Kent, United Kingdom; 6Princess Royal University Hospital, 
Orpington, United Kingdom; 7University Hospital Lewisham, London, United Kingdom; 8University of 
Lund, Lund, Sweden; 9University of Padua, Venice, Italy; 10Transylvania University, Brasov, 
Romania and 11King's College London, King's College Hospital, University Hospital Lewisham, 
London, United Kingdom.  
 
Objective:  To develop an "easy to use" novel clinical Parkinson's specific pain questionnaire 
(complimentary to the Kings PD Pain Scale) which can be completed by patients themselves. 
 
Background:  Pain is an under-explored and poorly characterised non-motor symptom of 
Parkinson's and a key determinant of quality of life (Wasner G, Deuschl G. Nat Rev Neurol. 
2012;17(8):284–294.). Yet there are currently no validated Parkinson's specific bedside tools to 
characterise the various types of pain in PD and to allow for focused treatment. 
 
Methods:  In a cross-sectional, open, multicentre pilot study we collected data from PD patients with 
otherwise unexplained pain to validate a specific PD-Pain-Scale (King's PD Pain Scale). A patient-
completed questionnaire (King's PD Pain Quest) with simple "yes" or "no" answers to 14 questions 
was then developed based on the PD pain scale and applied, addressing the same items as the 
scale in simple English understandable by patients. (Figure 1) 
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Results:  So far data from 127 patients (mean age 64.4±11.5 years, duration of disease 5.3±5.0 
years, median H&Y 2 [range 1-4], 59.1% male) have been collected. Most frequent types of pain 
were reported as musculoskeletal pain (joint pain) (83.5%), pain while turning in bed at night 
(48.0%), dystonic pain (42.5%), radicular pain (37.0%) and RLS related pain (33.9%). The least 
patient-reported pain modalities were any kind of oro-facial pain (pain while chewing 7.1%, bruxism 
6.3%, burning mouth syndrome 0.8%). (Figure 2) 
 

 
Validation of the Kings PD Pain Quest is under way. 
 
Conclusions:  Interim results suggest the PD Pain Quest may be a useful self completed tool 
complimentary to the PD pain scale for assessment of patient reported pain in PD. 
 
 
SG 8 
Validation of a novel Parkinson's disease pain scal e (King's PD pain scale): A multicentre 
pilot study 
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Miriam Parry, RGN9, Sandeep Bassi, MSc1, Emma Ekins, BSc1, Rona Inniss, RGN1, Per Odin, 
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Alzheimer Centre Reina Sofia Foundation, Madrid, Spain; 3Forth Valley Royal Hospital, Scotland, 
United Kingdom; 4Derriford Hospital, Plymouth, United Kingdom; 5Queen Mary's Hospital, Kent, 
United Kingdom; 6St Georges Hospital, London, United Kingdom; 7Princess Royal University 
Hospital, Orpington, United Kingdom; 8Greater Manchester Neuroscience Centre, Manchester, 
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Kingdom.  
 
Objective:  To validate an "easy to use" novel clinical Parkinson's specific pain scale using 
internationally accepted methods, with a focus on sub-classification of pain described in literature. 
 
Background:  Pain is an under-explored and poorly characterised non-motor symptom of 
Parkinson's and a key determinant of quality of life (Wasner G, Deuschl G. Nat Rev Neurol. 
2012;17(8):284–294). Yet there are currently no validated Parkinson's specific bedside scales to 
characterise the various types of pain in PD. 
 
Methods:  In this cross-sectional, open, multicentre pilot study, we report data from use of a specific 
PD-Pain-Scale (King's PD Pain Scale). (Figure 1) Acceptability, internal consistency, reliability, 
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construct validity and precision in 150 PD patients with otherwise unexplained pain and 75 age and 
gender matched controls is being tested. Test-retest reliability, tested after two weeks (average), is 
reported in 50 patients, as is inter-rater reliability. Co-morbidity, motor and non-motor symptoms and 
quality of life are also assessed. 
 

 
 
Results:  So far 89 PD patients (mean age 64.1±11.5 years, duration of disease 6.4±5.4 years, 
47.2% male) with otherwise unexplained pain and 58 controls have been studied. There were no 
missing data, no floor or ceiling effect, and acceptable skewness in the patient group. Internal 
consistency was acceptable, inter-rater-reliability and test-retest resulted highly satisfactorily. 
Correlations between domains were weak-moderate, with other measures of PD or mood disorder 
moderate-high, and high with quality of life measures. (Figure 2) 
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Data in 58 controls (mean age 60.5±10.8 years, 36.2% male) showed significantly lower PD Pain 
total score, as observed in all domains except for domain 5 (oro-facial pain). 
 
Conclusions:  These results suggest that the PD Pain Scale is a valid and potentially useful specific 
tool for assessment of pain in PD. 
 
Previously Presented:  Partial results have been presented at the XX World Congress on 
Parkinson's disease and Related Disorders 2013. 
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Non motor symptoms profile in black and south Asian  minority ethnic subjects compared to 
white Caucasians with Parkinson's disease: A prospe ctive multicentre comparative study 
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Brown, PhD4, Rona Inniss, RGN1, Yogini Naidu, MSc5, Louise Gallagher, RGN1, Emma Ekins, BSc 
RGN1, Anne Martin, RGN1, Alexandra Rizos, MSc1, Miriam Parry, RGN6, Kalyan B Bhattacharyya, 
FRCP7, Pablo Martinez-Martin, PhD8, Kallol Ray Chaudhuri, DSc9 and On Behalf of EUROPAR and 
the IPMDS Non Motor PD Study Group1. 1King's College Hospital, London, United Kingdom; 
2Parkinson's Disease and Movement Disorder Society, Mumbai, India; 3Department of Neurology,, 
Bombay Hospital Institute of Medical Sciences, Mumbai, India; 4Institute of Psychiatry, King's 
College Hospital, London, United Kingdom; 5Institute of Neurology, University College London and 
University of West London, London, United Kingdom; 6University Hospital Lewisham, London, 
United Kingdom; 7Bangur Institute of Neurology, Kolkata, India; 8Research Unit and CIBERNED, 
Alzheimer Center Reina Sofia Foundation, ISCIII, Madrid, Spain and 9King's College London, King's 
College Hospital, University Hospital Lewisham, London, United Kingdom.  
 
Objective:  To assess the non-motor symptoms phenotype in black and south Asian communities 
with Parkinson's disease (PD). 
 
Background:  We had previously reported an atypical motor dominant levodopa resistant phenotype 
being significantly more prevalent in black and south Asian communities with PD in London [1]. In 
this ongoing study we report data utilising the PD Non Motor Symptoms (NMS) Scale (NMSS) in 
black and south Asian subjects with PD and a white Caucasian (WC) group from London versus a 
cohort from India (IndPD). 
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[1] Ray Chaudhuri K et al, MovDisord 2000;15:18-23. 
 
Methods:  Cases assigned as black/ south Asian (BSA) ethnicity with PD (OPCS, UK) from a 
London and Indian (Mumbai and Kolkata) database developed for a NMS naturalistic longitudinal 
study were analysed. Cross sectional data is presented. 
 
Results:  33 BSA (mean age 64.8±11.1 years, mean duration of disease 5.4±3.5 years, median 
Hoehn and Yahr (HY) stage 3 (range 1-4)), 33 compared WC (mean age 68.1±11.2 years, mean 
duration of disease 7.6±6.7 years, median HY stage 3 (range 1-4)) and 60 PD patients from Mumbai 
(India) (mean age 67.3±9.1 years, mean duration of disease 7.2±4.6 years, median HY stage 3 
(range 1-4)) were compared. NMSS total score (NMSST) was lower (non significant) in BSA 
(58.9±46.8 versus 71.0±50.1, p=0.325) and IndPD (52.4±40.1 versus 71.0±50.3, p=0.054) group 
compared to WC in spite of similar HY stage in all 3 groups. NMSST scores were similar between 
UK based south Asian and IndPD group. Pain scores however, were significantly worse in WC 
subjects (6.0±4.2 versus 2.2±3.2, p<0.001), as well as aspects of cardiovascular (2.6±3.7 versus 
1.2±2.1, p<0.05) and sexual domains (3.8±5.9 versus 1.8±3.8, p<0.05) compared to the IndPD 
group. Cognitive and depression/anxiety domains showed similar impairment across all groups. 
 
Conclusions:  Preliminary results from this international ethnicity NMS study suggest that NMS 
profiles may be different in WC PD versus south Asian PD subjects, possibly regardless of any 
migration related factors. In particular, aspects of NMS such as pain and dysautonomia are 
overrepresented in the WC PD. Further work adding natural history, imaging and other biomarkers 
are currently under way. 
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Bilateral subthalamic stimulation improves aspects of non-motor symptoms in Parkinson’s 
disease 
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1 Department of Neurology, University Hospital Cologne, Cologne, Germany. 
2 National Parkinson Foundation International Centre of Excellence, King’s College Hospital, 
London, United Kingdom. 
3 Department of Neurology, Spire Manchester Hospital, Manchester, United Kingdom 
4 National Center of Epidemiology and CIBERNED, Carlos III Institute of Health, Madrid, Spain. 
5 Department of Neurology and Neurosurgery, Salford Royal Foundation Trust, Greater Manchester, 
United Kingdom 
6 Department of Neurology, IRCCS, San Camillo, Venice, Italy. 
 
Objective: To study the effects of bilateral subthalamic nucleus (STN) deep brain stimulation (DBS) 
on motor, non-motor symptoms (NMS), and Quality of Life (QoL) in patients with Parkinson’s 
disease (PD) using validated composite measures. 
 
Background: STN-DBS is well established for the symptomatic treatment of motor symptoms and 
QoL in patients with PD 1, 2. However, effects of DBS on NMS (apart from neuropsychiatric) have not 
been systematically studied. Available studies have methodological limitations due to a lack of 
objective clinician-based assessment 3 and small cohort sizes of 10 subjects 4, 5. We hypothesised 
that STN-DBS is associated with a reduction of a range of NMS in patients with PD. 
 
Methods: In this multicentre, open, prospective, international study (Cologne, London, Manchester) 
we investigated non-motor effects of STN-DBS in real life use in patients with PD. We evaluated 
Non-motor Symptoms Scale (NMSS), Non-motor Symptoms Questionnaire (NMSQ), Unified PD 
Rating Scale (UPDRS) III and IV, and PD Quality of Life Questionnaire (PDQ-8) preoperatively and 
at 6 months follow-up (6MFU).  
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Results: Thus far 57 consecutive patients with advanced PD (34 male, mean age: 61.78±8.02 yrs, 
mean duration of disease: 10.20±3.40 yrs, median Hoehn &Yahr stage: 3) have been enrolled. 
NMSS, NMSQ, UPDRS-III, UPDRS-IV, and PDQ8 total scores improved significantly at 6MFU 
(Wilcoxon signed rank-test, respectively Student’s paired t-test when criteria for parametric tests 
were fulfilled; all p≤0.002). DBS had a small effect size on NMSS, medium effect sizes on NMSQ 
and PDQ8, and a large effect size on UPDRS-III and IV (see table) 6. 
 

 DBS 
 Relative 

change (%) 
Effect size % who 

improved ≥1/2 
SD 

NNT 

NMSS-T -27.90 0.46 39.66 2.52 
NMSQ-T - 25.40 0.58 50.00 2.00 
UPDRS-
III -37.15 1.00 70.37 1.42 

UPDRS-
IV 

-43.93 0.92 58.54 1.71 

PDQ8 -25.82 0.50 50.00 2.00 
 (Table; Effect size = Cohen’s d; NNT = [1/ % of patients who improved ≥1/2 SD]) 
 
Conclusions: This multicentre European study provides evidence that bilateral subthalamic DBS 
improves NMS burden in patients with PD. Our data are in accordance to previously reported effects 
of DBS in improving motor symptoms and QoL in PD patients. Effects of DBS on specific NMS 
domains such as sleep, mood and pain are now being studied. 
 
1. Deuschl G, Schade-Brittinger C, Krack P, et al. A randomized trial of deep-brain stimulation for 
Parkinson's disease. N Engl J Med 2006;355:896-908. 
2. Follett KA, Weaver FM, Stern M, et al. Pallidal versus subthalamic deep-brain stimulation for 
Parkinson's disease. N Engl J Med 2010;362:2077-2091. 
3. Nazzaro JM, Pahwa R, Lyons KE. The impact of bilateral subthalamic stimulation on non-motor 
symptoms of Parkinson's disease. Parkinsonism & related disorders 2011;17:606-609. 
4. Reich MM, Ray Chaudhuri K, Ashkan K, et al. Changes in the non-motor symptom scale in 
Parkinson’s disease after deep brain stimulation. Basal ganglia 2011;1:131-133. 
5. Hwynn N, Ul Haq I, Malaty IA, et al. Effect of Deep Brain Stimulation on Parkinson's Nonmotor 
Symptoms following Unilateral DBS: A Pilot Study. Parkinson's disease 2011;507416:19. 
6. Honig H, Antonini A, Martinez-Martin P, et al. Intrajejunal levodopa infusion in Parkinson's disease: 
a pilot multicenter study of effects on nonmotor symptoms and quality of life. Mov Disord 
2009;24:1468-1474. 
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Objective:  To determine the non motor characteristics of patients with Parkinson's disease (PD) 
duration greater than 20 years. 
 
Background:  Although it is perceived that at very long-term there is high non motor symptoms 
(NMS) load particularly concerning cognition, sleep dysfunction and dysautonomia, such situation is 
unclear. 
 
Methods:  Cross sectional data of a multicenter international (17 countries) collaboration were 
obtained and NMS dataset were analysed in those with PD ≥ 20 years. The PD NMS scale (NMSS) 
was used as the primary outcome variable. 
 
Results:  Out of a database of 1385 PD patients, 71 (52.1% male) had PD duration ≥ 20 years 
(mean age 68.78±8.37 yrs, mean age at diagnosis 44.6±8.90 yrs), median HY 3 (interquartile range: 
2-4). The majority were on levodopa (97.10%), with 68.12% on dopamine agonists (67.16% of them 
with levodopa), 18.8% on a MAO-B inhibitor; 10.96% underwent surgery. The mean NMSS score 
was 86.50±54.33 (range 5 – 229). Using NMS cutoff scores [Ray Chaudhuri et al. PLoS ONE 2013; 
8: e57221], 8.22% had mild, 10.96% moderate, 26.03% severe and 54.79% very severe burden of 
NMS. The number of NMS per patient was 15.45±6.05 (range 4-30). NMSS domains analysis 
revealed highest burden (standardized score on maximum possible score) for urinary (37.90%), 
gastrointestinal (28.90%), sexual (25.80%), and miscellaneous dimensions (25.9%), whereas 
mood/apathy (21.82%), sleep/fatigue (24.11%), and attention/memory (24.66%) showed a lower 
burden. The five most outstanding problems were nocturia, urinary urgency, loss of taste/smell, 
fatigue and dribbling saliva (mean scores: 5.20-3.90).UPDRS or SCOPA-Motor standardized scores 
(from 0%, normal, to 100%, maximum disturbance) were: examination, 38.91%; ADL, 50.39%; 
dyskinesias and complications, 42.52%. The correlation between total motor and non-motor scores 
was 0.64 (p<0.0001). 
 
Conclusions:  Data come from patients assessed in movement disorder units or neurological 
departments, a fact recognized as a selection bias given that institutionalized patients are 
underrepresented in the series. A high burden of NMS is not inevitable in long duration PD. 
Dysautonomia, mainly affecting urinary functioning, anosmia, fatigue and drooling may be the most 
troublesome problems at long-term. The mean burden of NMS per patient is higher at 20 years, 
compared to that reported in PD patients as a whole (8-12 NMS). 
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Prevalence, severity and correlates of impulse cont rol disorders in Parkinson's disease 
patients with dementia 
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Daniel Weintraub, MD4. 1Research Unit, Alzheimer Center Reina Sofia Foundation and CIBERNED, 
Carlos III Institute of Health, Madrid, Spain; 2National Parkinson Foundation International Centre of 
Excellence, Kings College and Kings College Hospital, London, United Kingdom; 3Department of 
Clinical Neurosciences, Institute of Neurology, University College London, London, United Kingdom 
and 4Departments of Psychiatry and Neurology, Perelman School of Medicine, University of 
Pennsylvania at Philadelphia, and Philadelphia Veterans Affairs Medical Center, Philadelphia, PA, 
USA.  
 
Objective:  To determine the characteristics and predictors of impulse control disorders (ICDs) in a 
sample of patients with Parkinson's disease dementia (PD-D). 
 
Background:  In PD, ICDs are disruptive neuropsychiatric manifestations (NPS) associated with 
dopamine replacement therapy (DRT). ICD prevalence and correlates have been analyzed in 
diverse samples with different instruments, but this is the first study comparing ICDs in PD patients 
with and without dementia, using a recently validated instrument, the Scale for Evaluation of 
Neuropsychiatric Disorders in PD (SEND-PD) (J Neurol 2012;259:2299-2308). 
 
Methods:  A Spanish nationwide series of 529 consecutive PD patients and their caregivers 
participated in this cross-sectional study. Applied assessments included motor disorder evaluation 
(SCOPA-Motor), Mini-Mental State Examination, global PD severity scales (Hoehn & Yahr, CISI-
PD), lexical fluency test, Pill Questionnaire, and SEND-PD. MDS criteria for diagnosis of PD-D were 
applied (Mov Disord 2007;22:1689–1707; Mov Disord 2007;22:2314–2324). 
 
Results:  Of the 529 participants, 85 (16.1%) met criteria for PDD. They were significantly older, had 
longer PD duration, and higher levodopa equivalent daily dose (LEDD) than patients without 
dementia (PD-ND) (815.14±467.44 vs. 638.08±413.86 mg; p=0.0004). Difference between groups 
for dopamine-agonists LEDD was not significant. Less patients in the PD-D group were on dopamine 
agonists than in PD-ND group (77.65% vs 82.88%), but the difference was not significant. As a 
whole, prevalence of ICDs was approximately 50% and severity approximately 66% higher in the 
PD-D group compared with the PD-ND group (both, p≤0.0002). Correlation between ICD total score 
and dopamine-agonists LEDD and total LEDD was weak (r<0.25) in both groups. In multivariable 
models including age, PD duration, motor examination, motor complications, SEND-PD psychotic 
symptoms and mood/apathy, and LEDD, only psychotic symptoms predicted ICDs in the PD-D 
group, whereas younger age and psychotic score predicted ICDs in the PD-ND group. 
 
Conclusions:  ICDs have not been previously reported to occur in PDD patients, but upon formal 
assessment in patients prescribed a broad range of PD medications, presence of dementia appears 
to be a risk factor for ICD development, which co-occur in PDD patients with psychosis, another 
DRT-linked side effect. 
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Objective:  To determine the prevalence and severity of the most relevant neuropsychiatric 
symptoms (NPS) present in Parkinson's disease (PD), as well as their associated factors. 
 
Background:  NPS have a major negative impact on PD patients, increasing their disability, 
decreasing their quality of life, and causing their and institutionalization. The Scale for Evaluation of 
Neuropsychiatric Disorders in PD (SEND-PD) is a specific instrument for evaluation of the NPS 
(dimensions: psychotic symptoms [0-16 points], mood/apathy [0-20], and impulse control disorders 
[0-12]) in PD [J Neurol 2012;259:2299–2308]. 
 
Methods:  A Spanish nationwide cross-sectional study of consecutive patients with diagnosis of PD 
and a stable caregiver. The interview was primarily addressed to the patient, but the caregiver was 
allowed to correct or clarify the responses provided by the patient when needed. Other applied 
assessments were: SCOPA-Motor, SCOPA-Psychiatric complications (SCOPA-PC), MMSE, Hoehn 
and Yahr staging (HY), and Clinical Impression of Severity Index for PD (CISI-PD). 
 
Results:  Data from 615 patient-caregiver pairs were included for analysis. Age of patients, 57.76% 
men, was (mean±SD) 70.89±10.01 years; PD duration was 8.02±5.49 years; and 16.64% presented 
dementia as per the clinical judgment. Median HY was 2 (IR: 2-3; range: 1-5); SCOPA-Motor score, 
21.80±13.08; SCOPA-PC, 2.77±2.92; MMSE, 25.84±4.48 (range: 5-30), and CISI-PD, 8.77±5.01. 
SEND-PD scores were: psychotic symptoms, 1.33±2.25; mood/apathy, 4.54±3.67; and impulse 
control disorders, 0.58±1.32. Most prevalent NPS were in the domain mood/apathy (prevalence, 
55%-65% for each item in the domain), followed by psychotic symptoms (16%-37%) and impulse 
control disorders (5.20%-17.20%). NPS significantly increased with age and PD duration and 
severity, but were not related with age at PD onset or gender. A high correlation between motor 
aspects and psychotic and mood disturbances was found. Only 10.57% of patients were 
asymptomatic for NPS when assessed by the SEND-PD. 
 
Conclusions:  The SEND-PD was useful for screening and evaluation of the NPS in PD, and using 
this instrument a high prevalence of a range of NPS with mild-moderate severity was observed. A 
thorough evaluation of these disorders is necessary for an appropriate management of patients. 
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SG 14  
Global MSA Registry (GLOMSAR): Objectives and Metho dology 
 
Florian Krismer*1, Lucy Norcliffe-Kaufmann*2, Italo Biaggioni3, Horacio Kaufmann2, Phillip A. Low4, 
Werner Poewe1, Shoji Tsuji5 and Gregor K. Wenning1 on behalf of the MDS MSA Study Group 
*contributed equally 
 
1. Department of Neurology, Innsbruck Medical University, Innsbruck, Austria 
2. Dysautonomia Center, Department of Neurology, Langone Medical Center, New York University, 
New York, USA 
3. Division of Clinical Pharmacology, Department of Medicine, Vanderbilt University School of 
Medicine, Nashville, USA 
4. Department of Neurology, Mayo Clinic, Rochester, USA 
5. Department of Neurology, Graduate School of Medicine and Medical Genome Center, University 
of Tokyo, Tokyo 
 
Objectives : The GLObal Multiple System Atrophy Registry (GLOMSAR) was established with the 
specific goal of uniting the European MSA Study Group and North American Rare Autonomic 
Disorders Consortium in an international collaborative effort focused on MSA. GLOMSAR will have 
two primary objectives: First, to create a patient registry to allow us to contact MSA patients on a 
worldwide scale and facilitate enrolment in supported clinical trials. Second, to collate longitudinal 
data at prospective periodic evaluations and define the natural history of MSA.   
 
Methods : Research strategy. We outlined an infrastructure for the registry within the Movement 
Disorders Society Study Group for MSA program. With the goal of capturing clinical features and 
their evolution using standardized examinations, in August 2013, we defined a minimal mandatory 
dataset (table 1) to be collected annually.  
Plan for data collection and management. Case report forms and a manual of operations detailing 
all procedures are currently in development. Each site will be asked to designate a staff member 
who will be trained in collecting the data for the registry. A framework for existing registry sites in 
Europe and North America will be established to allow them to contribute data to GLOMSAR. Data 
collected will be de-identified and managed within the Consortium’s existing secure database 
(RedCap platform). An oversight committee will perform quality control checks, data mining and 
analysis tasks, and will govern access to the data contained in the registry.  
 
Conclusions and Outlook : GLOMSAR will unite MSA working groups from Europe and North 
America to create the first international registry for patients with MSA. The project should facilitate 
recruitment into clinical trials on a global scale. Careful follow-up of patients will allow us to define 
and answer remaining questions on the natural history of MSA and should facilitate multi-center 
research projects.  
 
Acknowledgements:  Work for this study is supported by the MSA Coalition, National Institutes for 
Health (U54NS065736) and the Austrian Science Fund (F04404-B19 and KLI 380) 
 
Table 1: Minimal data set to be collected on an ann ual basis in the global MSA registry.  
Domain  
Demographics Country of origin, age, gender, data of birth, examination date 
Clinical Features Sub-type of MSA (predominance of parkinsonian or cerebellar 

phenotype) 
MSA-diagnostic criteria 
Red flag checklist 

Clinical evolution Symptom onset, chronology of motor vs. autonomic features 
Family history Prevalence of key neurological disorders in the family cohort 
Biological specimens Biobank repository information with including availability of 

cerebrospinal fluid, serum and DNA 
Treatment history Current medications, responsiveness to parkinsonian therapies, side 

effects/complications, clinical benefits 
Motor features United MSA Rating Scale (UMSARS I and II) 

Hoehn-Yahr rating scale 



46 

Autonomic features Supine and standing blood pressure and heart measurements 
Orthostatic hypotension questionnaire 
SCOPA autonomic questionnaire 

Sleep disorder 
incidence 

Prevalence of insomnia, daytime sleepiness, restless leg syndrome, 
periodic limb movements, sleep apnea (central or obstructive) 

Cognitive features Mini-mental status examination 
Beck Depression inventory 

Quality of life SF-36 health survey 
MSA-QoL 

Availability of 
additional data 

Brain magnetic resonance imaging 
Sleep study 
Detailed autonomic function tests 
Anal sphincter electromyography (EMG) 
Urethral sphincter EMG 

 
 
SG 15 
Clinical characteristics of long-term survivors in multiple system atrophy: An analysis of the 
EMSA-SG registry 
 
Florian Krismer, Susanne Duerr, Klaus Seppi, Christoph Scherfler, Sylvia Boesch, Karen 
Ostergaard, Erik Dupont, Eduardo Tolosa, A Cardozo, Thomas Klockgether, Michael Abele, 
Francois Tison, Farid Yekhlef, Guenther Deuschl, Christine Daniels, Cristina Sampaio, Miguel 
Coelho, Niall Quinn, Maria Bozi, Anette Schrag, Christopher J Mathias, Clare Fowler, Hakan Widner, 
Christer F Nilsson, Wolfgang Oertel, Nicole Schimke, Alberto Albanese, Francesca del Sorbo, Paolo 
Barone, Maria Teresa Pellecchia, Ruth Djaldetti, Carlo Colosimo, Giuseppe Meco, Antonio 
Gonzalez-Mandly, Jose Berciano, Tanya Gurevich, Nir Giladi, Olivier Rascol, Monique Galitzky, 
Thomas Gasser, Christoph Kamm, Uwe Siebert, Werner Poewe, Gregor K Wenning and On Behalf 
of EMSA-SG. 1Department of Neurology, Innsbruck Medical University, Innsbruck, Austria.  
 
Objective:  To characterize the clinical characteristics of long term survivors in multiple system 
atrophy (MSA). 
 
Background:  MSA is a rapidly progressive α-synucleinopathy with reduced life expectancy. On 
average, MSA patients succumb to death after 9 years. Recently, a clinicopathological study has 
shown that a subgroup of MSA patients may experience a more benign course of the disease with 
slow progression and prolonged survival of more than 15 years. 
 
Methods:  In 19 participating EMSA-SG centres across 9 European countries and Israel, all patients 
with a clinical diagnosis of MSA were recorded in a patient registry. Recruitment lasted from 2001 to 
2005. A standardized minimal data set was completed in all patients. It comprised basic 
demographic data, motor features, autonomic features, neuropsychiatric symptoms and drug 
treatment. Patients with a disease duration that exceeds the upper boundary of the 95% confidence 
interval (i.e. 11.2 years) of the survival analysis of the EMSA natural history study were considered 
long term survivor. 
 
Results:  30 of 437 patients (6.9%) recorded in the registry fulfilled our inclusion criterion (i.e. 
disease duration ≥ 11.2 years). In only 3 patients autonomic failure was the presenting feature. 
Another 3 patients had both motor and autonomic features at symptom-onset, while the remaining 
24 patients first presented with motor symptoms (parkinsonism or ataxia). Latter patients developed 
autonomic failure with a median latency of 8.0 years (IQR 3.0 – 10.0 years). Overall, at the time of 
data entry 62.1% of patients had symptomatic orthostatic hypotension, 16.7% suffered from 
recurrent syncopes and urinary incontinence and incomplete bladder emptying were present in 
72.4% and 29.6%, respectively. Parkinsonism was observed in 90% and gait ataxia in 60% of 
patients. 
 
Conclusions:  Similar to previous clinicopathological reports, long term MSA survivors in our patient 
registry were characterized by early motor involvement and relatively late emergence of autonomic 
failure. 
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Cognitive impairment in multiple system atrophy. A position statement by the 
neuropsychology task force of the MDS multiple syst em atrophy (MODIMSA) study group 
 
Iva Stankovic1, Florian Krismer2, Aleksandar Jesic3, Angelo Antonini4, Thomas Benke2, Richard G 
Brown5, David J Burn6, Janice L Holton7, Horacio Kaufmann8, Vladimir S Kostic1, Helen Ling7, 
Wassilios G Meissner9, Werner Poewe2, Maria Semnic3, Klaus Seppi2, Atsushi Takeda10, Daniel 
Weintraub11 and Gregor K Wenning2. 1Neurology Clinic, Clinical Center of Serbia, School of 
Medicine, University of Belgrade, Belgrade, Serbia; 2Department of Neurology, Innsbruck Medical 
University, Innsbruck, Austria; 3Neurology Clinic, Clinical Centre of Vojvodina, Novi Sad, Serbia; 
4Department for Parkinson's Disease, "Fondazione Ospedale San Camillo," I.R.C.C.S., Venice, Italy; 
5Institute of Psychiatry, Department of Psychology, King's College London, London, United Kingdom; 
6Institute for Ageing and Health, Newcastle University, Newcastle upon Tyne, United Kingdom, NE4 
5PL; 7Queen Square Brain Bank for Neurological Disorders, Institute of Neurology, University 
College London, London, United Kingdom; 8Dysautonomia Center, Langone Medical Center, New 
York University, New York, NY, USA; 9Institut des Maladies Neurodégénératives, CNRS UMR 5293, 
Univ. de Bordeaux, Bordeaux, France, F-33000; 10Department of Neurology, National Hospital 
Organization Sendai Nishitaga Hospital, Sendai, Japan and 11Departments of Psychiatry and 
Neurology, Perelman School of Medicine and Parkinson's Disease Research, Education and Clinical 
Center, University of Pennsylvania and Philadelphia Veterans Affairs Medical Center, Philadelphia, 
PA, USA.  
 
Objective:  To highlight the frequency and importance of cognitive and behavioral features in 
parkinsonian (MSA-P) and cerebellar variant (MSA-C) of multiple system atrophy (MSA). 
 
Background:  Consensus diagnostic criteria for MSA consider dementia as a non-supporting 
feature, despite emerging evidence suggesting that cognitive impairment is an integral part of the 
disease. 
 
Methods:  We systematically reviewed the existing literature on cognitive dysfunction in MSA 
searching PubMed for reports published between 1988 and 2013. A total of 21 neuropsychological 
studies were identified with total 431 MSA, 226 MSA-P and 133 MSA-C patients included. 
 
Results:  Estimated mean dementia prevalence rate in MSA is 13-31%, with variably overlapping 
patterns of cognitive deficits compared to other parkinsonian disorders. Frontal executive 
dysfunction is prominent, affecting up to half of patients. Memory disturbances, observed in two-
thirds of MSA patients, commonly present with impaired verbal learning, immediate and delayed 
recall, and less often verbal and visual recognition. Visuospatial and constructional functions may 
also be impaired, while language functions seem to be mostly preserved. While visuospatial 
impairment may be one of the major difficulties in MSA-C, MSA-P patients seem to exhibit more 
executive problems. MSA-P patients have more recall deficits, improving with cueing, while learning 
disturbances are more typical in MSA-C patients, suggesting that distinctive subcortical 
degeneration patterns (predominant striatonigral or olivopontocerebellar) may differently influence 
cognition via cortical inputs in MSA. Impaired attention and executive functions impact on all 
cognitive abilities and behavior. Imaging and neuropathological findings support the concept that 
cognitive impairment in MSA originates from striatofrontal deafferentation with additional 
contributions from intrinsic cortical degeneration and cerebellar pathology. 
 
Conclusions:  The MODIMSA neuropsychology group will examine the issue of cognitive 
impairment and dementia in MSA in greater detail, ultimately aiming to revise the current consensus 
criteria by including operational guidelines for MSA dementia. The latter will serve to better 
recognize cognitively impaired MSA patients, a prerequisite for further trials. 
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The Movement Disorder Society-Endorsed PSP Study Gr oup 
 
Günter U. Höglinger*, Kailash Bhatia, Adam L. Boxer, Carlo Colosimo, Lawrence Golbe, Keith A. 
Josephs, Irene Litvan, Brit Mollenhauer, Huw R. Morris, Ulrich Müller, Christer Nilsson, Wolfgang 
Oertel, Maria Stamelou, John C van Swieten, Jennifer Whitwell, David Williams, for the MDS PSP 
Study Group 
*German Center for Neurodegenerative Diseases e.V. (DZNE) & Technical University Munich (TUM), 
Dept. for Translational Neurodegeneration, Max Lebsche Platz 30, D-81377 Munich, Germany 
 
Objectives:  
1st To provide an evidence-based revision of the diagnostic criteria for PSP.  
2nd To promote cooperative clinical research into PSP. 
3rd To promote clinical trials aiming to cure PSP. 
4rd To raise awareness and spread knowledge about PSP. 
 
Background:  PSP is an adult-onset neurodegenerative disorder with cerebral tau pathology leading 
to an akinetic-rigid syndrome with oculomotor dysfunction, postural instability, frontal lobe and bulbar 
dysfunction. The diagnostic gold standard is pathological diagnosis (Hauw et al., Neurology. 
1994;44:2015-9). The clinical diagnosis remains a challenge. The National Institute of Neurological 
Disorders and Stroke and the Society for PSP (NINDS-SPSP) criteria have been proposed for the 
clinical diagnosis (Litvan et al., Neurology 1996; 46:922-930). Validation of these criteria in 
independent sets of patients demonstrated a high positive predictive value, albeit low sensitivity 
particularly during the early course of the disease (Osaki et al., Mov Disord. 2004;19;181–189; 
Respondek et al., Mov Disord. 2013 doi: 10.1002/mds.25327). Particularly, the NINDS-SPSP criteria 
do not allow the recognition of the recently described variable phenotypic PSP presentations. No 
curative treatment options are available at present. Clinical research into this rare disorder is limited in 
power due to its fragmentation.  
 
Aims:  We aim to improve the currently available diagnostic criteria, to create collaborative clinical 
research networks, and to initiate measures facilitating therapeutic clinical trials in PSP. 
 
Methods:  We initiated the establishment of international S3-guidelines for the clinical diagnosis of 
PSP based on published evidence. Particularly, we aim to create new criteria to identify PSP prior to 
establishment of the full clinical picture with falls and gaze palsy. Therefore, we aim to characterize 
the earliest clinical signs and symptoms occurring over the disease course of pathologically confirmed 
PSP. Finally, we are undertaking studies to facilitate clinical trials in PSP, including an improvement of 
early diagnosis for early recruitment and protocol development and refinement for clinical trials. 
 
Results:  Working groups have been created for ‘clinical course’, ‘neuropsychology’, ‘oculomotor 
dysfunction’, ‘MR imaging’, ‘nuclear medicine’, ‘genetics’, ‘biomarker’. Key questions and search 
terms have been used for a systematic literature research. A retrospective analysis of original clinico-
pathological datasets has been done and is further expanded. Clinical research networks have been 
initiated in the US, UK, France and Germany. A Continuing Medical Education Course ‘50 years of 
Progressive Supranuclear Palsy’ to be held in October 2014 in Munich. 
 
Conclusions:  The MDS PSP Study Group has set up studies to improve early diagnosis and 
treatment of PSP. 
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(Turku, Finland)  
 
155 Temporal discrimination threshold (TDT) as an 
endophenotype in PARK2  
J. McKinley, A. Molloy, L. Williams, O. Kimmich, J. Butler, 
S. Kearney, O. Ross, R. Reilly, S. O’Riordan, M. 
Hutchinson, T. Lynch (Dublin, Ireland)  
 
156 Parkinson’s disease in GTP cyclohydrolase-1 
mutation carriers  
N.E. Mencacci, I.U. Isaias, M.M. Reich, C. Ganos, V. 
Plagnol, J.M. Polke, J. Bras, M. Stamelou, A.J. Noyce, T. 
Opladen, A. Münchau, S. Hodecker, J. Volkmann, A. 
Lees, P. Alegria, S. Lesage, F. Cormier, A. Brice, P. 
Heutink, T. Gasser, A. Pittman, S. Lubbe, H.R. Morris, A. 
Singleton, J. Hardy, S. Klebe, K.P. Bhatia, N.W. Wood 
(London, United Kingdom)  
 
159 Dopamine transporter deficiency syndrome: 
Clinical spectrum from infancy to adulthood  
J. Ng, J. Zhen, E. Meyer, K. Erreger, Y. Li, N. Kakar, J. 
Ahmad, H. Thiele, C. Kubisch, N. Rider, D.H. Morton, 
K.A. Strauss, E.G. Puffenberger, D. D’Agnano, Y. 
Anikster, C. Carducci, K. Hyland, M. Rotstein, V. Leuzzi, 
G. Borck, M.E.A. Reith, M.A. Kurian (London, United 
Kingdom)  
 
164 New SLC30A10 mutations in Indian families with 
early-onset dystonia and manganese transport 
disease  
M. Quadri, M. Kamate, S. Sharma, S. Olgiati, J. 
Graafland, I. Kori, V. Hattiholi, S. Aneja, A. Kumar, G.J. 
Breedveld, F.W. Verheijen, V. Bonifati (Rotterdam, 
Netherlands)  
 
167 A 12 years clinical follow-up of two PINK1 
families: Motor, cognitive and psychiatric features   
L. Ricciardi, A. Guidubaldi, S. Petrucci, L. Serra, T. 
Ialongo, B. Spanò, M. Bozzali, E.M. Valenti, A.R. 
Bentivoglio (London, United Kingdom)  
 
168 MAPT haplotype and Lewy body pathology in 
patients with neurodegenerative disease  
D. Robakis, L.N. Clark, J.P. Vonsattel, J.F. Crary, O. 
Levy (New York, NY, United States)  
 
171 Exome sequencing of Parkinson’s disease in 
order to identify genetic variants with high diseas e-
risk  
W. Satake, Y. Ando, H. Tomiyama, K. Kashihara, H. 
Mochizuki, S. Murayama, A. Takeda, K. Hasegawa, S. 
Tsuji, M. Yamamoto, M. Murata, N. Hattori, T. Toda 
(Kobe, Japan)  
 
178 ARCA3 due to ANO10 mutations: Delineation 
and genotype/phenotype correlation study  
C. Tranchant, M. Renaud, M. Anheim, E.J. Kamsteeg, E. 
Salort-Campana, M. Mallaret, C.C. Verschuuren-
Bemelmans, A. Durr, M. Koenig (Strasbourg, France)  
 

GUIDED POSTER TOUR 6 - PARKINSON’S 
DISEASE: BEHAVORIAL DISORDERS 
 
849 Genetics of impulse control disorders in PD: Th e 
role of serotonin and its interaction with the 
dopaminergic system  
R. Cilia, R. Benfante, R. Asselta, L. Marabini, C. Siri, S. 
Goldwurm, G. Pezzoli, D. Fornasari (Milan, Italy)  
 
850 Information sampling in drug naive patients wit h 
Parkinson’s disease  
F.H.R. Costa, B. Averbeck, A. Lees, M.B. Vincent, A. 
Djamshidian, A.L. Rosso (Rio de Janeiro, Brazil)  
 
853 Course of psychiatric symptoms and cognitive 
performance in early Parkinson’s disease: Results f rom 
the PPMI study  
P. de la Riva, K. Smith, S.X. Xie, D. Weintraub (San 
Sebastian, Spain)  
 
854 Perceptual decision making and Parkinson’s 
disease. A direct comparison of deep brain stimulat ion, 
addictive behaviours and dopamine agonist therapy  
A. Djamshidian, S.S. O’Sullivan, A.D. Lawrence, T. Foltynie, 
I. Aviles-Olmos, P. Limousin, N. Magdalinou, T. Warner, A. 
Lees, B. Averbeck (London, United Kingdom)  
 
882 Impulse control symptoms in individuals with 
Parkinson’s disease referred for deep brain stimula tion 
(DBS)  
C.A. Racine, S.S. Wang, M. San Luciano, L.R. Alameddine, 
N.B. Galifianakis, M. Katz, K.A. Mills, L.C. Markun, R. Taylor, 
N. Ziman, P.A. Starr, P.S. Larson, J.L. Ostrem (San 
Francisco, CA, United States)  
 
884 Facial emotion expression and recognition in 
Parkinson’s disease: How much does alexithymia 
count?  
L. Ricciardi, M. Bologna, D. Ricciardi, B. Morabito, F. 
Morgante, D. Volpe, D. Martino, M. Pomponi, A. Tessitore, 
A.R. Bentivoglio, R. Bernabei, A. Fasano (Messina, Italy)  
 
887 Optical coherent tomography in Parkinson’s 
disease with and without hallucinations  
J. Roth, E. Mejzlikova, J. Lizrova-Preinigerova, D. Brebera, 
E. Ehler, A. Kopal (Prague, Czech Republic)  
 
895 Reflexive saccadic eye movements latency as 
biomarker that correlates with UPDRS in Parkinson’s  
disease patients  
S. Szlufik, J. Dutkiewicz, A. Przybyszewski, P. Habela, D. 
Koziorowski (Warsaw, Poland)  
 
900 Depressive symptoms in Parkinson’s disease 
related to decreased volume of bilateral hippocampu s 
and amygdala  
T.J. van Mierlo, C. Chung, E.M. Foncke, H.W. Berendse, 
O.A. van den Heuvel (Amsterdam, Netherlands)  
 
903 Cognitive performance and psychiatric symptoms 
in de novo, untreated Parkinson’s disease: Results from 
the PPMI study  
D. Weintraub, T. Simuni, C. Coffey, C. Caspell-Garcia, E. 
Foster, P. Barone, J. Leverenz, D. Burn, J. Eberling, L. 
Chahine, I. Litvan, M. Troyer, A. Siderowf, D. Aarsland, K. 
Hawkins, The PPMI Cognitive Behavioral Working Group, 
The Parkinson’s Progression Marker Initiative (Philadelphia, 
PA, United States)  
 
907 Cholinergic deficits contribute to impaired pos tural 
control in early Parkinson’s disease  
A.J. Yarnall, S. Del Din, R. David, B. Galna, M.R. Baker, D.J. 
Burn, L. Rochester (Newcastle, United Kingdom)  
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GUIDED POSTER TOUR 7 - PARKINSON’S 
DISEASE: NEUROPHARMACOLOGY  
 
 
345 Effect of MRI white matter hyperintensities ove r 
L-Dopa response in patients with idiopathic 
Parkinson’s disease  
J.E. Arena, D. Ballesteros, D. Cerquetti, D.E. Dossi, M.D. 
Rossi, H. Chaves, C. Rollan, F. Melli, M. Merello 
(Buenos Aires, Argentina)  
 
346 Therapeutic protein supplementation corrects 
iron export fatigue in Parkinson’s disease  
S. Ayton, P. Lei, D.I. Finkelstein, A.I. Bush (Melbourne, 
Australia)  
 
351 Long-term data on subcutaneous apomorphine 
in Parkinson’s disease patients; a retrospective 
analysis of a Dutch cohort of 139 patients  
R.W.K. Borgemeester, M. Drent, T.V. Laar (Groningen, 
Netherlands)  
 
356 Effects of levodopa on instrumented measures 
of balance and gait  
C. Curtze, M. Mancini, P. Carlson-Kuhta, J.G. Nutt, F.B. 
Horak (Portland, United States)  
 
361 Impulse control disorder in patients with 
Parkinson’s disease under dopamine agonist 
therapy: A multicenter study  
P.J. Garcia Ruiz, J.C. Martinez Castrillo, A. Alonso 
Canovas, A. Herranz Barcenas, L. Vela Desojo, P. 
Sanchez Alonso, M. Mata, N. Olmedilla Gonzalez, I. 
Mahillo Fernandez (Madrid, Spain)  
 
365 Serum urate level correlates with the severity of 
Parkinson’s disease  
H. Iwaki, M. Kannou, T. Tsujii, N. Nishikawa, M. Nagai, 
M. Nomoto (Toon, Japan)  
 
368 Effects of istradefylline in combination with L -
DOPA on Parkinsonian and dyskinetic motor 
symptoms in the 1-methyl-4-phenyl-1,2,3,6-
tetrahydropyridine (MPTP)-treated macaque model 
of Parkinson’s disease  
W.K.D. Ko, Q. Li, J. Yang, G. Porras, J.S. Schneider, E. 
Bezard, E.Y. Pioli (Manchester, United Kingdom)  
 
373 Oxidative stress status in patients with 
Parkinson’s disease on and off medication  
M.B. Mbangata, R.V. Kartha, U. Mishra, L.D. Coles, P.J. 
Tuite, J.C. Cloyd (Minneapolis, MN, United States)  
 
382 De-novo amantadine treatment prevents and 
delays onset of dyskinesias in Parkinson’s disease  
M. Relja, J. Bozikov (Zagreb, Croatia)  
 
387 Experiences with levodopa/carbidopa intestinal 
gel (LCIG) therapy in patients under and over 65 
years  
A. Takáts, H. Nagy, A. Tóth (Budapest, Hungary)  
 
 
 
 
 
 
 
 
 
 
 
 
 

GUIDED POSTER TOUR 8 - SURGICAL 
THERAPY: OTHER MOVEMENT DISORDERS  
 
 
1241 The long-term outcomes of pallidal and 
thalamic deep brain stimulation in dystonia and 
tremor  
H. Asif, P.G. Bain, D. Nandi, M.J. Naushahi, S. 
O’Riordan, N. Pavese (London, United Kingdom)  
 
1242 Utilization of predefined stimulation groups b y 
essential tremor patients treated with VIM-DBS  
M.T. Barbe, J. Pochmann, C. Lewis, N. Allert, J. Wirths, 
V. Visser-Vandewalle, L. Timmermann (Cologne, 
Germany)  
 
1243 Short and long-term outcome of chronic 
pallidal neurostimulation in DYT6 dystonia  
N. Brüggemann, A. Kühn, S.A. Schneider, C. Kamm, A. 
Wolters, P. Krause, P. Yu-Yan, F. Steigerwald, M. 
Wittstock, V. Tronnier, S. Zittel, T. Wächter, R. Krüger, E. 
Moro, A. Kupsch, A. Münchau, K. Lohmann, J. 
Volkmann, C. Klein (Lübeck, Germany)  
 
1246 Clinical outcomes in orthostatic tremor treate d 
with VIM deep brain stimulation  
R.R. Coleman, P.A. Starr, M. Katz, G.A. Glass, M. Volz, 
S.M. Khandhar, J.L. Ostrem (San Francisco, CA, United 
States)  
 
1247 Deep brain stimulation improves motor 
symptoms and activities of daily living in X-linked  
dystonia-Parkinsonism (DYT3/Lubag)  
A. Domingo, N. Brüggemann, R. Rosales, R.D. Jamora, 
C. Diesta, R. Teleg, V. Tadic, S. Zittel, A. Weissbach, A. 
Westenberger, T. Bäumer, D. Rasche, J. Aguilar, A. 
Münchau, V. Tronnier, L.V. Lee, C. Klein (Lübeck, 
Germany)  
 
1256 Tremor refractory to vim DBS: Are 2 leads 
better than one, and where should we implant?  
R. Mehanna, A.G. Machado, S. Oravivattanakul, G. 
Genc, S.E. Cooper (Houston, TX, United States)  
 
1257 Nutritional profile of dystonic patients 
submitted to functional surgery  
J.R. Meireles, J.A. Guimarães, M.J. Rosas, R. Vaz 
(Porto, Portugal)  
 
1258 Modeling the volume of tissue activation (VTA) 
during stimulation-induced dyskinesias and 
effective stimulation in dystonia patients treated 
with STN DBS  
K.A. Mills, C. de Hemptinne, L.C. Markun, P.A. Starr, J.L. 
Ostrem (San Francisco, CA, United States)  
 
1259 Status dystonicus in tardive dystonia due to 
depletion of deep brain stimulation’s pulse 
generator  
S. Miri, M. Rohani, G.A. Shahidi, M. Parvaresh (Brooklyn, 
NY, United States)  
 
1268 Changed taste of DBS for reducing tremor  
A.-L. Törnqvist Jensen, N. Montevert, H. Bjartmarz 
(Lund, Sweden)  
 
1272 Pallidal deep brain stimulation in Huntington’s  
disease  
S. Zittel, C.K.E. Moll, A. Gulberti, V. Tadic, D. Rasche, W. 
Hamel, T. Bäumer, V. Tronnier, A. Münchau (Luebeck, 
Germany)  
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GUIDED POSTER TOUR 9 - BASIC SCIENCE 
 
 
4 Interplay of striatal projection neurons in the 
generation of dyskinesia in Parkinson’s disease  
C. Alcacer, J. Jakobsson, M.A. Cenci (Lund, Sweden)  
 
9 TIGAR inactivation rescues dopaminergic neurons 
in parkin deficiency  
O. Bandmann, M. Keatinge, L. Flinn, M. DaCosta 
(Sheffield, United Kingdom)  
 
13 Direct, non-viral neural reprogramming of patien t 
specific fibroblast cell cultures – Properties, 
possibilities and limitations  
P. Capetian, L. Azmitia, M. Pauly, B. Meier, M. Klett, M. 
Döbrössy, C. Klein (Lübeck, Germany)  
 
18 The deubiquitinase USP15 antagonizes parkin-
mediated mitochondrial ubiquitination and 
mitophagy  
T. Cornelissen, D. Haddad, C. Van Humbeeck, W. 
Mandemakers, B. Koentjoro, C.M. Sue, K. Gevaert, B. 
De Strooper, P. Verstreken, W. Vandenberghe (Leuven, 
Belgium)  
 
26 Impaired maturation of oligodendrocyte 
precursors in multiple system atrophy  
B. Ettle, V.E.L. May, S. Reiprich, W. Xiang, B. Winner, M. 
Wegner, E. Masliah, J. Winkler (Erlangen, Germany)  
 
31 Curation of complex molecular pathways of 
Parkinson’s disease as a collaborative scientific 
community effort  
S. Gebel, M. Ostaszewski, P. Gawron, P.M.A. Antony, C. 
Trefois, K.A. Fujita, S.K. Mosch, R. Balling (Esch-sur-
Alzette, Luxembourg)  
 
51 Loss of PARK9 leads to defective autophagy with 
failure to upregulate Atg8/LC3  
M.C. Kruer, M. Madeo, S. Padilla-Lopez, A. Yarrow, T.N. 
Jepperson (Sioux Falls, SD, United States)  
 
85 The distribution of -synuclein in the enteric 
nervous system: An immunohistochemical study on 
colonic resections from 24 control and 4 Parkinson’ s 
disease patients  
S.E. Shribman, A.J. Noyce, J.E. Martin, G. Giovannoni, 
C.H. Knowles (London, United Kingdom)  
 
88 K63-linked ubiquitination by Nedd4 facilitates 
endosomal sequestration of internalized alpha-
synuclein  
N. Sugeno, T. Hasegawa, N. Tanaka, R. Oshima, M. 
Konno, E. Miura, A. Kikuchi, T. Baba, M. Fukuda, S. 
Geisler, M. Aoki, A. Takeda (Sendai, Japan)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

GUIDED POSTER TOUR 10 – DYSTONIA 
 
 
1326 Hanger reflex has potential to treat cervical 
dystonia - A multicenter clinical trial with portab le 
device inducing the hanger reflex  
T. Asahi, M. Sato, T. Nakamura, H. Kajimoto, G. Oyama, 
M. Fujii, A. Hayashi, T. Tiara, S. Kuroda (Toyama, 
Japan)  
 
1346 Convergent validity of the revised motor and 
psychiatric TWSTRS modules of the comprehensive 
cervical dystonia rating scale (CCDRS)  
C.L. Comella, J.S. Perlmutter, H.A. Jinnah, S. Factor, 
T.A. Waliczek, A.R. Rosen, W. Galpern, C.G. Goetz, L. 
Marsh, J. Jankovic, S.H. Fox, M. Zurowski, S.G. Reich, L. 
Severt, R.L. Barbano, C.H. Adler, R.L. Rodriguez, W. 
McDonald, G.T. Stebbins (Chicago, IL, United States)  
 
1355 The clinical syndrome of paroxysmal exercise-
induced dystonia: Diagnostic outcomes and an 
algorithm  
R. Erro, M. Stamelou, C. Ganos, A. Batla, K. Bhatia 
(London, United Kingdom)  
 
1368 Cost analysis of rechargeable deep brain 
stimulator in surgery dystonia-dyskinesia syndrom 
(DDS)  
V. Gonzalez, L. Fluck, A. Topouchian, L. Cif, S. James, 
E. Sanrey, D. Capdevielle, A.L. Tichet, P. Coubes 
(Montpellier, France)  
 
1372 Improvement of quality of life with duration o f 
botulinum toxin long-term treatment in patients wit h 
cervical dystonia  
H. Hefter, D. Rosenthal, M. Moll (Duesseldorf, Germany)  
 
1374 Safety and efficacy of stereotactic ventrooral-
thalamotomy for musician’s dystonia  
S. Horisawa, N. Takeda, T. Taira (Tokyo, Japan)  
 
1403 An autopsy case of predominant generalized 
dystonia in a patient with cerebellar atrophy  
R. Miyamoto, T. Takeuchi, H. Sumikura, K. Fujita, H. 
Mure, R. Morigaki, S. Goto, S. Murayama, Y. Izumi, R. 
Kaji (Tokushima, Japan)  
 
1436 Oscillatory head movements in cervical 
dystonia: Dystonic tremor, essential tremor, or 
both?  
A.G. Shaikh, D.S. Zee, H.A. Jinnah (Atlanta, GA, United 
States)  
 
1441 Epidemiology of laryngeal dystonia (LD)  
C.M. Tanner, K.B. Albers, S.M. Goldman, J. Klingman, 
R.Y. Lo, C. Marras, A.D. Leimpeter, R. Fross, K. 
Comyns, Z. Gu, R. Smit, A. de Kleijn, G. Bhudhikanok, N. 
Risch, L. Ozelius, S. Bressman, R. Saunders-Pullman, 
C.L. Comella, L.M. Nelson, C.L. Ludlow, S.K. Van Den 
Eeden (San Francisco, CA, United States)  
 
1448 Acute and selective activation of excitatory 
neurons in the medial medulla in mice induces a 
phenotype that resembles cervical dystonia  
V. VanderHorst, B. Ellison, A. Worley, T. Samardzic, C.B. 
Saper (Boston, MA, United States)  
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GUIDED POSTER TOUR 11 - PARKINSONISM 
(SECONDARY AND PARKINSONISM-PLUS)  
 
 
265 Effects of coenzyme Q10 in PSP, a multicenter, 
randomized, placebo-controlled, double-blind study  
D. Apetauerova, D.G. Standaert, T. Yacoubian, R.W. 
Hamill, D. Simon, S. Scala (Burlington, MA, United 
States)  
 
274 The spectrum of movement disorders in chronic 
liver disease: A cross-sectional study  
M. Carecchio, T. Fleetwood, S. Fangazio, M. Pagliarulo, 
E. Soligo, R. Tari, C. Smirne, A. Stecco, A. Carriero, M. 
Pirisi, C. Comi, R. Cantello (Novara, Italy)  
 
286 Minimal clinically important worsening on the 
progressive supranuclear palsy rating scale  
S.C. Hewer, S.A. Varley, A.L. Boxer, D.R. Williams, On 
Behalf of the AL-108-231 Investigators (Melbourne, 
Australia)  
 
294 Movement disorders in West Nile virus disease  
S.S. Kapur, N. Chan, S. Kumar (Oak Lawn, IL, United 
States)  
 
295 Pain in multiple system atrophy and progressive  
supranuclear palsy compared to Parkinson’s 
disease  
L. Kass-Iliyya, C. Kobylecki, K.R. McDonald, A. Gerhard, 
M.A. Silverdale (Salford, United Kingdom)  
 
302 Co-pathology and clinical correlation in 
progressive supranuclear palsy  
C. Kurz, G. Respondek, S. Roeber, E. Gelpí, A. King, C. 
Troakes, S. Al-Sarraj, J. van Swieten, H. Kretzschmar, T. 
Arzberger, G. Höglinger (München, Germany)  
 
305 The temporal dynamics of resting state 
connectivity in Parkinson’s disease  
S.-J. Lin, A. Liu, S.N. Tan, J.Z. Wang, S. Appel-
Cresswell, M.J. McKeown (Vancouver, BC, Canada)  
 
324 Clinical predictors of survival in patients wit h 
progressive supranuclear palsy  
G. Respondek, M. Stamelou, C. Kurz, L.W. Ferguson, A. 
Rajput, W.Z. Chiu, J.C. Van Swieten, C. Troakes, S. el 
Sarraj, E. Gelpi, C. Gaig, W.H. Oertel, S. Roeber, T. 
Arzberger, H. Kretzschmar, S. Wagenpfeil, G.U. 
Höglinger (Munich, Germany)  
 
329 Whispering disarthria - A diagnostic hint for 
chronic manganese poisoning  
M.V. Selikhova, E. Tripolity, Y. Sanotsky, Y. Matvienko, 
H. Staneska, L. Fedorishin, I. Komnatska, A.J. Lees 
(London, United Kingdom)  
 
341 Natural history of pathologically confirmed PSP 
and MSA cases followed at a tertiary center  
T. Xie, U.J. Kang, S.-H. Kuo, P. Greene, S. Fahn 
(Chicago, IL, United States)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

GUIDED POSTER TOUR 12 - SURGICAL 
THERAPY: PARKINSON’S DISEASE  
 
 
1177 Quantitative evaluation of the effects of 
bilateral subthalamic deep brain stimulation (DBS) 
on balance in Parkinson’s disease (PD)  
R. Brant, N. Luna, C.O. Souza, C.P. Souza, D.C. 
Andrade, J.M. Greve, M.J. Teixeira, E.T. Fonoff, E.R. 
Barbosa (Belo Horizonte, Brazil)  
 
1180 Effects of stimulation location on motor 
outcomes during current-controlled deep brain 
stimulation for Parkinson’s disease  
C.R. Butson, W.J. Elias, W. Tse, L. Verhagen, G. 
Mandybur, S. Hung, B.H. Kopell, B.V. Gallo, J.E. Arle, 
K.D. Foote, M.S. Okun (Milwaukee, WI, United States)  
 
1185 Correlation between pain, other non-motor 
symptoms, quality of life and motor improvement in 
patients with Parkinson’s disease after deep brain 
stimulation  
R.G. Cury, M.G. Ghilardi, R. Galhardoni, C. Souza, F. 
Fonoff, M.A. Marcolin, M.L. Myczkowski, M.J. Teixeira, 
E.R. Barbosa, E.T. Fonoff, D. Ciampi de Andrade (São 
Paulo, Brazil)  
 
1190 trkB signaling mediates neuroprotective and 
behavioral effects of long-term, high-frequency 
subthalamic nucleus deep brain stimulation  
D.L. Fischer, N.K. Polinski, C.J. Kemp, A. Cole-Strauss, 
J.W. Lipton, K. Steece-Collier, K.L. Paumier, T.J. Collier, 
C.E. Sortwell (Grand Rapids, MI, United States)  
 
1197 Microelectrode-guided unilateral Forel 
H1campotomy for Parkinson’s disease: Short-term 
results of nine patients  
F. Godinho, M.S. Rocha, O. Moraes, A. Cravo (Sao 
Paulo, Brazil)  
 
1208 Longitudinal study of neural tissue 
implantation for treatment of Parkinson’s disease: 
Effects on quality of life  
C. McRae, E. Fazio, J. Kuhne, H. Ellgring, D. Russell, K. 
Hultgren, P. Greene, S. Fahn (Denver, CO, United 
States)  
 
1211 Effect of STN-DBS on impulse control disorder 
and other behavioral complications of Parkinson’s 
disease: A 2-year longitudinal study  
F. Morgante, M. Barbuto, C. Sorbera, A. Epifanio, P. 
Girlanda, L. Morgante, L. Ricciardi (Messina, Italy)  
 
1216 Neuropsychological and psychiatric outcome 
after bilateral deep brain stimulation of the globu s 
pallidus and subthalamic nucleus for advanced 
Parkinson’s disease: A randomized controlled trial  
V.J. Odekerken, J. Hoogland, G.J. Geurtsen, P. van den 
Munckhof, P.R. Schuurman, B.A. Schmand, R.M. de Bie 
(Amsterdam, Netherlands)  
 
1226 Effect of deep brain stimulation on 
camptocormia in Parkinson’s disease inversely 
correlates to disease duration  
W.J. Schulz-Schaeffer, N.G. Margraf, S. Munser, A. 
Wrede, G. Deuschl, C. Oehlwein (Goettingen, Germany)  
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GUIDED POSTER TOUR 13 - PARKINSON’S 
DISEASE: SLEEP DISORDERS 
 
 
786 Increased risk of impulse control symptoms in 
Parkinson’s disease with REM sleep behavior 
disorder  
M.L. Fantini, M. Laura, Z. Maurizio, S. Marianna, V. 
Tiphaine, P. Bruno, D. Berangere, D. Philippe, M. Ana-
Raquel, U. Miguel, V. Nicolas, C. Alessandro, L. 
Leonardo, D. Franck (Clermont-Ferrand, France)  
 
788 Validation of Berlin and STOP-BANG 
questionnaires for obstructive sleep apnea 
screening in Parkinson’s disease patients  
P. Gros, V.P. Mery, A.-L. Lafontaine, A.R. Robinson, A. 
Benedetti, J. Kimoff, M. Kaminska (Montreal, QC, 
Canada)  
 
789 Obstructive sleep apnea is affected by levodopa  
evening dose in Parkinson’s disease (PD)  
P. Gros, V.P. Mery, A.-L. Lafontaine, A.R. Robinson, A. 
Benedetti, J. Kimoff, M. Kaminska (Montreal, QC, 
Canada)  
 
796 Aquatic physical therapy for Parkinson’s 
disease patients to improve quality of sleep  
A.P.C. Loureiro, J. Burkot, J. Oliveira, J. Barbosa 
(Curitiba, Brazil)  
 
800 Designing neuroprotection in prodromal PD; 
stratifying PD risk in REM sleep behavior disorder  
R.B. Postuma, J.-F. Gagnon, J.Y. Montplaisir, Postum 
(Montreal, QC, Canada)  
 
801 Electroencephalogram slowing as a potential 
marker for the development of a neurodegenerative 
disease in REM sleep behavior disorder  
J. Rodrigues Brazète, J. Montplaisir, R.B. Postuma, D. 
Petit, J.-A. Bertrand, D. Génier Marchand, J.-F. Gagnon 
(Montreal, QC, Canada)  
 
809 Characterization of sleep disturbances in a 
population-based cohort to investigate Parkinson’s 
disease  
S. Tunc, E.-J. Vollstedt, J. Graf, V. Tadic, E. Warrlich, A. 
Lorwin, J. Hampf, J. Hagenah, C. Klein, M. Kasten 
(Luebeck, Germany)  
 
810 Light therapy improves excessive daytime 
sleepiness associated with Parkinson’s disease  
A. Videnovic, A. Marconi, T. Kuhta, S. Miskevics, P. Zee 
(Boston, MA, United States)  
 
821 3 cases of lacunar infarction with restless leg s 
syndrome as the main manifestation  
H. Tuo, C. Xu, J. Che, M. Zhao, Y. Qiu, J. Li (Beijing, 
China)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

GUIDED POSTER TOUR 14 - PARKINSON’S 
DISEASE: COGNITION 
 
 
915 Treatment of cognitive deficits in veterans wit h 
Parkinson’s disease: A national database analysis  
B.R. Barton, Z.L. Huo, S.L. Kletzel, K.T. Stroupe, C.G. 
Goetz, F.M. Weaver (Chicago, IL, United States)  
 
916 Cognitive deficits in veterans with Parkinson’s  
disease: A national database analysis  
B.R. Barton, Z.L. Huo, S.L. Kletzel, K.T. Stroupe, C.G. 
Goetz, F.M. Weaver (Chicago, IL, United States)  
 
948 Comparing cerebral perfusion in Alzheimer’s 
disease and Parkinson’s disease dementia – An 
ASL-MRI study  
C.J. Le Heron, S.L. Wright, T.R. Melzer, D.J. Myall, M.R. 
MacAskill, L. Livingston, R.J. Keenan, R. Watts, J.C. 
Dalrymple-Alford, T.J. Anderson (Christchurch, New 
Zealand)  
 
954 The cognitive correlates of gait in incident 
Parkinson’s disease  
S. Lord, B. Galna, K. Wesnes, D. Burn, G. Duncan, A. 
Yarnall, L. Rochester (Newcastle upon Tyne, United 
Kingdom)  
 
960 Orthostatic hypotension in Lewy body 
disorders: Associations with cognition and arterial  
spin labeling (ASL) regional cerebral perfusion  
M.A. Messner, A.D. Robertson, Z. Shirzadi, D.E. Crane, 
S.V. Kayla, G. Kleiner-Fisman, B.J. MacIntosh, M. 
Masellis (Toronto, ON, Canada)  
 
967 Genetic, functional, clinical and 
neuropsychological confirmation of the different 
cognitive deficits in Parkinson’s disease  
C. Nombela, J.B. Rowe, S.L. Winder-Rhodes, A. 
Hampshire, A.M. Owen, D.P. Breen, G.W. Duncan, M. 
Firbank, A.A. Yarmall, T.K. Khoo, T.W. Robbins, P. 
Chinnery, J.T. O’Brien, D.J. Brooks, D.J. Burn, R.A. 
Barker (Cambridge, United Kingdom)  
 
973 Plasma homocysteine and cognitive impairment 
in Parkinson’s disease  
J.F. Quinn, S. Jewell, C. Murchison, N. Carney, B. Lobb, 
S. O’Connor, K. Chung, C. Zabetian, J. Leverenz, T. 
Montine, B. Cholerton, K. Edwards, A. Peterson 
(Portland, OR, United States)  
 
976 Parkinson’s disease pathology and vascular 
pathology contribute to the development of 
Parkinson’s disease dementia  
L.S. Rosenthal, J.C. Troncoso, O. Pletnikova, S.S. 
Bassett, G.M. Pontone, Z. Mari, T.M. Dawson 
(Lutherville, MD, United States)  
 
986 Mild cognitive impairment in Parkinson’s 
disease-cross-sectional report at initial stage of the 
disease  
E. Stefanova, I. Stankovic, T. Stojkovic, A. Tomic, V. 
Spica, G. Mandic Stojmenovic, N. Kresojevic, O. 
Stojiljkovic, M. Lukic Jecmenica, V. Kostic (Belgrdae, 
Serbia)  
 
1004 Progression of mild cognitive impairment in 
early Parkinson’s disease: The ICICLE-PD study  
A.J. Yarnall, G.W. Duncan, T.K. Khoo, R.A. Lawson, 
T.W. Robbins, K. Wesnes, J.T. O’Brien, D.J. Brooks, 
R.A. Barker, D.J. Burn (Newcastle, United Kingdom)  
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GUIDED POSTER TOUR 15 - PARKINSON’S 
DISEASE: PHENOMENOLOGY  
 
 
1009 Non-motor symptoms are associated with 
change in physical activity over 18 months in 
incident Parkinson’s disease (PD)  
G. Barry, S. Lord, A. Godfrey, B. Galna, D. Burn, L. 
Rochester (Newcastle, United Kingdom)  
 
1036 PET markers of dopaminergic cell dysfunction 
and degeneration in LRRK2 mutation carriers  
S. Lavisse, F. Cormier, J.-C. Corvol, S. Lesage, S. 
Benaich, C. Thiriez, S. Lehericy, A. Brice, P. Remy 
(Fontenay-aux-Roses, France)  
 
1046 The GOPARK study – A 10 - years population 
based cohort study of Parkinson’s disease and 
Parkinsonism in an island-population – with 
potential for upcoming epigenetic study  
S.E. Pålhagen (Stockholm, Sweden)  
 
1050 Freezing of gait in Parkinson’s disease: 
Prevalence, determinants and impact on quality of 
life  
S. Perez-Lloret, L. Negre-Pages, P. Damier, A. Delval, P. 
Derkinderen, A. Destée, W. Meissner, L. Schelosky, F. 
Tison, O. Rascol (Toulouse, France)  
 
1054 Differential pattern of cerebellar atrophy in 
patients with tremor-predominant and bradikinesia-
rigidity-predominat Parkinson’s disease  
C.C. Piccinin, L.G. Piovesana, R.P. Guimaraes, M.C.A. 
Santos, P.C. Azevedo, L.S. Campos, B.M. Campos, F.R. 
Torres, M.C. França-Jr, A.C. Amato-Filho, I. Lopes-
Cendes, F. Cendes, A.C.F. D’Abreu (Campinas, Brazil)  
 
1055 Mortality in Parkinson’s disease: A 38 year 
follow-up study  
B. Pinter, A. Diem-Zangerl, G.K. Wenning, W. Poewe, K. 
Seppi (Innsbruck, Austria)  
 
1058 Discerning effect of cognitive capacity on dua l 
task in Parkinson’s disease and healthy controls  
L. Rochester, S. Lord, B. Galna, D. Burn (Newcastle, 
United Kingdom)  
 
1069 Different motor and executive profiles in 
patients with Parkinson’s disease and apathy  
S. Varanese, B. Perfetti, P. Di Ruscio, R. Gilbert-Wolf, M. 
Brys, A. Thomas, M. Onofrj, A. Di Rocco (Chieti, Italy)  
 
1071 Increased cancer risk in young LRRK2 
mutation carriers compared to sporadic Parkinson’s 
disease patients  
B.J. Warø, M. Karaliute, J.O. Aasly (Trondheim, Norway)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

GUIDED POSTER TOUR 16 – TREMOR 
 
 
 
1127 The effect of bilateral thalamic deep brain 
stimulation on speech in patients with essential 
tremor - Predictors of severity of stimulation-
induced deficits  
J. Becker, M.T. Barbe, J. Pochmann, T.A. Dembek, J. 
Wirths, N. Allert, D. Mücke, I.G. Meister, V. Visser-
Vandewalle, M. Grice, L. Timmermann (Cologne, 
Germany)  
 
1130 Botulinum toxin treatment for different kind o f 
drug-resistant tremors  
S. Contardi, F. Cavallieri, V. Fioravanti, L. Codeluppi, L. 
Reverberi, F. Valzania (Modena, Italy)  
 
1136 Alcohol responsiveness of essential tremor 
assessed with an objective test  
F. Hopfner, T. Erhart, K. Knudsen, S.A. Schneider, D. 
Lorenz, G. Deuschl, G. Kuhlenbäumer (Kiel, Germany)  
 
1143 Analysis of heart rate variability and cortiso l 
diurnal profiles in psychogenic movement disorder 
patients  
C.W. Maurer, K. LaFaver, R. Toledo, M. Hallett 
(Bethesda, MD, United States)  
 
1144 In vivo evidence of cerebello-thalamo-cortical  
network dysfunction in essential tremor  
V. Nicoletti, P. Cecchi, D. Frosini, S. Fabbri, U. 
Bonuccelli, M. Cosottini, R. Ceravolo (Pisa, Italy)  
 
1145 Incisionless thalamotomy for essential tremor 
by MR-guided focused ultrasound – Randomized, 
sham-controlled trial  
W.G. Ondo, P. LeWitt, J.W. Elias (Houston, TX, United 
States)  
 
1153 MRI guided focused ultrasound thalamotomy 
for essential tremor I. Schlesinger, A. Eran, A. Sinai, I. 
Erikh, M. Nassar, D. Goldsher, M. Zaaroor (Haifa, Israel)  
 
1154 Validation of “laboratory-supported” criteria f or 
functional tremor  
P. Schwingenschuh, T.A. Saifee, P. Katschnig-Winter, M. 
Koegl-Wallner, A. Macerollo, V. Culea, C. Ghadery, T. 
Pendl, S. Seiler, U. Werner, E. Hofer, N. Maurits, M.A. 
Tijssen, J.C. Rothwell, R. Schmidt, K.P. Bhatia, M.J. 
Edwards (Graz, Austria)  
 
1158 Phenotypic classification of essential tremor  
C. Tranchant, M. Renaud, C. Marcel, G. Rudolf, J.-B. 
Chanson, M. Anheim (Strasbourg, France)  
 
1162 Cooling of limbs: A cool therapy for treatment  
of essential tremor  
A. Wagle Shukla, V. Vedam-Mai, D.E. Vaillancourt, M.S. 
Okun, L. Warren (Gainesville, FL, United States)
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