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F1
The relation of objective sleep patterns, depressive 
symptoms, and sleep disturbances in adolescent children 
and their parents: A sleep-EEG study with 47 families
N. Kalal1, M. Gerber2, R. Kirov1, U. Pühse2, T. Mikoteit1,  
E. Holsboer-Trachsler1, S. Brand1 
1Psychiatric Hospital of the University of Basel, Centre for 
Affective, Stress and Sleep Disorders, Basel, Switzerland, 
Basel, Switzerland; 2Institute of Exercise and Health Sciences, 
University of Basel, Switzerland, Basel, Switzerland; 3Institute of 
Neurobiology, Bulgarian Academy of Sciences, Sofia, Bulgaria, 
Sofia, Bulgaria
Objectives: Numerous studies have shown that the sleep  
and well-being of children and their parents are closely related. 
Previous studies have relied on subjective sleep data and have 
focused mostly on younger preadolescent children. The aim of 
the present study was therefore to investigate the relationship 
between the sleep patterns of adolescents and those of their 
parents using objective assessment of sleep. 
Methods: Forty-seven families took part in this study. The 
sample comprised 80 adolescents (age: 16.3 ± 2.0 years; 44 
males/36 females), 47 mothers (age: 49.5 ± 4.0 years), and 39 
fathers (age: 50.8 ± 5.1 years). All participants individually 
completed questionnaires related to psychological functioning 
and sleep. Sleep-EEGs were assessed for all family members in 
their homes.
Results: Adolescents’ and parents’ objective sleep patterns were 
associated. In particular, the sleep continuity and architecture of 
adolescents and their mothers were strongly related. Additionally, 
significant relationships between objectively assessed sleep 
patterns, subjective sleep disturbances, depression scores and 
family climate held true for equally adolescents and mothers. 
Also, substantial links were found between adolescents’ and 
parents’ subjective sleep disturbances, depressive symptoms, 
and perceived family climate. 
Conclusion: The present findings document objectively for the 
first time the existence of relationships between adolescents’ 
sleep and well-being and parents’ sleep and well-being. These 
relationships were apparent regardless of whether subjective  
or objective sleep data were considered. The overall pattern of 
results strongly indicates that adolescents’ sleep and well-being 
are sensitive to family functioning.

F2
Cortical hemosiderin is a risk factor for seizures  
in patients with newly diagnosed brain tumors
U. Roelcke1, L. Boxheimer1, A. Fathi1, L. Schwyzer1,  
M. Ortega1, J. Berberat1, R. Grobholz1, L. Remonda1 
1Kantonsspital, Aarau, Switzerland
Introduction: Hemorrhage is common in brain tumors. Due to 
the characteristic magnetic field changes induced by hemosiderin 
it can be detected using susceptibility weighted MRI (SWI). It’s 
relevance to clinical syndromes is unclear. Here we investigated 
the patterns of intra-tumoral SWI positivity (SWI_pos) with regard 
to the prevalence of epilepsy.
Methods: We retrospectively selected 105 patients with newly 
diagnosed supra-tentorial gliomas and brain metastasis. 
Oligodendroglial tumors which frequently show SWIPOS due to 
calcification were excluded. Patient charts were reviewed for the 
presence of seizures and medication. The following parameters 
were recorded from pre-operative MRI: (1) SWI_pos as defined 
by dot-like or fine linear signal changes not to be attributed to 
flow signal from vessels; (2) allocation of SWI_pos to the tumor 
compartments of contrast enhancement, central hypointensity, or 
periphery outside the enhancing zone; (3) allocation of SWI_pos 
to include the cortex, or SWI_pos in subcortical tumor parts only; 
(4) tumor size on gadolinium-enhanced T1 and T2 weighted 
images.
Results: 80 tumors (76%) showed SWI_pos (4/14 diffuse 
astrocytoma WHO II, 5/9 anaplastic astrocytoma WHO III, 41/46 
glioblastoma WHO IV, 30/36 metastasis). The presence of SWI_
pos depended on tumor size (p <0.0005) but neither on patient’s 
age, nor on medication with antiplatelet drugs or anticoagulation. 
In 89% SWI_pos was located to the contrast-enhancing or 
central tumor part. Seizures occurred in 60% of patients. In SWI_
pos tumors seizures were highly associated with the presence  
of cortical SWI_pos (p = 0.0026).
Conclusions: Cortical SWI_pos confers a risk for seizures  
in newly diagnosed brain tumors. The different patterns  
of intra-tumoral SWI_pos distribution may reflect distinct 

pathophysiological pathways associated with vascular pathology 
and tumor necrosis. Whether development of cortical SWI_pos 
induced by treatment or by the natural course of non-
hemorrhagic tumors leads to the new onset of seizures has to be 
addressed in longitudinal studies.

F3
Redox dysregulation affects oligodendrocytes  
and myelin integrity in schizophrenia:  
a translational approach 
Aline Monin1, Margot Fournier1, Magali Klaey1, Christophe 
Butticaz1, Jan-Harry Cabungcal1, Pascal Steullet1, Philipp 
Baumann1,2, Carina Ferrari1, Philippe Conus1,2, Kim Q. Do1 
1Center for Psychiatric Neuroscience; 2Service of general 
psychiatry; 1,2Department of psychiatry, Lausanne University 
Hospital-CHUV, Prilly-Lausanne, Switzerland
In schizophrenia, genetic and functional data indicate impaired 
synthesis of glutathione (GSH), the main cellular thiol antioxidant 
and redox regulator. Moreover, gene expression profiling, 
neurocytochemical and neuroimaging studies point to an 
impairment of oligodendroglia-mediated myelination in the 
disease. Since myelination may be affected by redox state, we 
investigated in a translational approach the potential interplay 
between redox dysregulation and myelin impairment in both 
animal models and schizophrenia patients. 
In mice with a genetically compromised GSH synthesis 
(GCLM-KO: –70% of brain [GSH]), myelin immunolabeling was 
decreased by –44% in the anterior cingulate cortex at 
peripuberty. Oligodendrocyte progenitors transduced with siRNA 
toward glutamate-cysteine-ligase catalytic subunit (GCLC:  
key GSH synthesis enzyme) showed an increase in early 
differentiation (+27% CNP immunolabeling) and a reduction of 
proliferation (–26% of BrdU/NG2 labeling). The latter involved the 
Fyn-kinase signaling pathway as a 2-fold increase of Fyn activity 
leading to decreased PDGFR levels (–18%) was observed. 
Consistently, fibroblasts of early psychosis patients carrying 
GAG-high-risk-genotype in the GCLC gene presented a Fyn 
mRNA dysregulation in oxidative stress conditions. Interestingly, 
multimodal imaging study in control subjects showed a positive 
correlation between prefrontal [GSH] and i) the cingulum white 
matter integrity, and ii) the functional connectivity (prefrontal to 
posterior cingulate cortex). These correlations were disrupted in 
early psychosis patients (Baumann et al., 2012). 
Altogether, these data support the crucial role of GSH in 
oligodendrocytes and myelination. Thus, redox dysregulation 
resulting from the convergence of genetic and environmental risk 
factors (Do et al., 2009) may underlie the dysconnectivity 
observed in schizophrenia.

F4
Decoding pathophysiological mechanisms of  
cerebral small-vessel disease by gene expression  
analysis in human brain tissues
M.-F. Ritz1, F. Fluri1, L. Bonati1, M. Kloss2, C. Grond- 
Ginsbach2, S. Engelter1, M. Tolnay3, P. Lyrer1 
1Neurology, Stroke Unit, Basel, Switzerland; 2Neurologische 
Klinik, Heidelberg, Germany; 3Institut of Pathology, Basel, 
Switzerland
Cerebral small-vessel disease (SVD) is a common condition  
in older people and contributes to the development of vascular 
dementia (VaD), and lacunar strokes. The disease is 
characterized by leukoaraiosis depicted by CT and MRI. A limited 
number of studies of its genetic basis have been performed so 
far and the etiology of the disease remains elusive. 
To identify genes and pathways involved in the development of 
SVD, we analysed the gene expression of brain specimen of the 
frontal cortex, thalamus and frontal white matter of 5 deceased 
patients histopathologically diagnosed with SVD and compared  
it to specimen of 5 non-affected patients, using oligonucleotide-
based microarray technology (Affymetrix® Genechips). Raw data 
were analysed with Partek® Genomics Suite in order to identify 
and annotate genes that were differentially expressed in both 
groups of patients. Genes with fold expression change (F)  
<-1.5 or >1.5, with a P value <0.01 were considered differently 
expressed between SVD and control groups.
The 3-D visualization of the Principal Component Analysis of all 
the samples revealed that white matter samples were grouped 
apart from the two other regions. However, classification into 
functional groups revealed that similar alterations of gene 
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expression were present in the three brain regions, such as the 
ubiquitin-mediated proteolysis, cell adhesion, cell cycle, anti-
oxidative and fatty acid metabolisms. Genes involved in 
apoptosis and platelet aggregation were found differently 
expressed in the cortex and thalamus of VaD patients only. 
Genes involved in myelination, angiogenesis and vesicular 
transport were differently expressed specifically in the cortex, 
whereas the expression of genes involved in glycolysis and 
nitrogen metabolisms were changed in the white matter.
These results indicate that brains of patients suffering from SVD 
presented disturbances of various pathways in the explored brain 
regions. They revealed impairment of the ubiquitin-proteasome 
system in all three regions, as well as abnormal oxidative stress 
and cell cycle control. This molecular analysis established 
several pathogenic processes and potential factors that may 
contribute to the neurodegenerative part of cerebral SVD. We 
conclude that on a molecular level, chronic SVD follows patterns 
of degenerative and metabolic disorders more than ischemic 
ones.

F5
Post-stroke fatigue following minor infarcts:  
a prospective study
Narges Radman, MD1, Fabienne Staub, MA2, Tatiana  
Aboulafia-Brakha, MA2, Alexandre Berney, MD3, Julien 
Bogousslavky, MD4, Jean-Marie Annoni, MD, PhD1,2 
1Laboratory for Cognitive and Neurological Science, Department 
of Neurology, University of Fribourg, Switzerland; 2Department 
of Neurology, Lausanne University Hospital, Lausanne, 
Switzerland; 3Psychiatry Liaison Service, Lausanne University 
Hospital, Switzerland; 4Center for Brain and Nervous System 
Disorders (Neurocenter), Genolier Switzerland
Background: Pathological fatigue is frequent in stroke patients 
(30–72% of stroke patients) and is referred to as post-stroke 
fatigue (PSF). It may persist for a long time after the acute event 
and have detrimental influences on rehabilitation, survival, and 
on the patient’s family, social and professional life. The correlates 
and mechanisms of PSF remain relatively underexplored.  
The aim of this study is exploring the potential relationship 
between fatigue following strokes and post-stroke mood, 
cognitive dysfunction, disability and infarct site and to determine 
the predictive factors in the development of post-stroke fatigue 
(PSF) following minor infarcts.
Method: Ninety-nine functionally active patients aged less than 
70 years old, victims of a first, non-disabling stroke (NIHSS  
≤6 in acute phase and ≤3 after 6 months, Rankin score ≤1 at  
6 months) were assessed during the acute phase and then at  
six (T1) and twelve months (T2) after their stroke. Scores in  
the Fatigue Assessment Inventory (FAI) were described  
and correlated to age, gender, neurological and functional 
impairment, lesion site, mood scores, neuropsychological data, 

laboratory data and quality of life at T1 and T2 using a 
multivariate logistic regression analysis in order to determine 
which variables recorded at T1 best predicted fatigue at T2. 
Result: Fatigue is a frequent, stable and persisting symptom 
following a non-disabling stroke. As many as 30.5% of the 
patients at T1 and 34.7% at T2 (11.6% new cases between T1 
and T2) reported fatigue. At both six and twelve months, there 
was a significant association between fatigue and a reduction  
in professional activity. Attentional-executive impairment, 
depression and anxiety levels remained associated with PSF 
throughout this time period, underlining the critical role of these 
variables in the genesis of PSF. There was no significant 
association between the lesion site and PSF. Other factors, such 
as the high psychophysiological cost of a delayed resumption  
of professional activity (>6 months), seem also to contribute  
to the lack of improvement in fatigue. (table 1 – table 2) 
Conclusion: This study suggests that attentional and executive 
impairment, as well as depression and anxiety, may play a critical 
role in the development of PSF. 
Keywords: fatigue, minor stroke, neuropsychology 

Table 1
Socio-demographical characteristics, cognitive status  
and FAI scores.
 6 months 12 months
Sample size 109 99
Age 51.1 (±13.8) 50.9 (±14.1)
Sex 72 M 66 M 

66% 66.7%
Impaired cognitive functiona 33 34

30.3% 34.3%
Reduced professional activityb 36 31

64.3% 55.4%
Mean FAI score 3.2 (±1.8) 3.3 (±1.7)
FAI score >4 33 34

30% 34%
a  Patients showing abnormal performances in more than 10% 

of the neuropsychological tests administered.
b  Among patients involved in professional lucrative activity 

before the stroke.

Table 2
Multivariate logistic regression results for variables with P values <0.05.

Population Variable Odds Ratio P Value CI (95%)
6 months 
(T1)

All Anxiety (HARS) 1.331 0.000 1.161–1.527
Non-depressed Anxiety (HARS) 1.562 0.001 1.211–2.013

Agea 0.431 0.043 0.191–0.972
Non-retired Anxiety (HARS) 1.329 0.001 1.121–1.576

Reduced activity 4.362 0.025 1.207–15.763
12 months 
(T2)

All Depression (HDRS) 1.332 0.000 1.141–1.554
Sustained Attention 3.893 0.004 1.537–9.860

Non-depressed Depression (HDRS) 1.561 0.000 1.221–1.994
Executive function 4.792 0.008 1.504–15.263

Non-retired Depression (HDRS) 1.287 0.002 1.094–1.514
Sustained attention 3.318 0.019 1.121–9.069

a ≤45 years old
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F6
Introduction of the “Swiss Pompe Registry” after  
cessation of Myozyme® in patients with “late onset”  
Pompe disease after a federal court decision in Switzerland
T. Hundsberger1, O. Findling2, K. M. Rösler2  
1Department of Neurology, Cantonal Hospital, Rorschacherstr. 
95, 9007 St. Gallen; 2Department of Neurology, University 
Hospital, Inselspital, 3010 Bern 
Introduction: In Switzerland, up to November 2011, 
reimbursement for treatment with Myozyme® in late onset Pompe 
disease (LOPD) was approved only on an individual basis, based 
on judgment of the “therapeutic effectiveness” by the respective 
health insurance companies. High cost of the treatment, rarity of 
the disease, and unrealistic therapeutic expectations resulted in 
random reimbursement decisions. In this context, the federal 
supreme court of Switzerland confirmed the cessation of 
reimbursement for Myozyme® in a 67-year old LOP patient in 
December 2010. The court judged that treatment costs were so 
much out of proportion that payment to a single individual was  
a violation of the principle of “equality before the law”. Moreover, 
the federal judges considered that the high costs of the treatment 
violated the principle of commensurability, since for any 
treatment, annual expenses of 100’000 Swiss francs were a 
generally accepted upper limit that should not be exceeded.
As of October 2010, 14 LOP patients were diagnosed in 
Switzerland. Six of them received Myozyme® treatment paid by 
their health insurances. As a consequence of the federal court 
ruling, Myozyme® reimbursement was immediately stopped in all 
LOPD patients, regardless of the individual clinical condition.
Methods and results: The federal court ruling triggered a broad 
public discussion concerning the “worth of a life” and the burden 
of health costs in Switzerland. Interventions by patients and their 
organizations, politicians, and physicians, finally prompted the 
federal office of health (FOH) to release assessment procedures 
and standards for inclusion of patients to Myozyme® treatment. 
All patients will have to be registered in a national “Swiss Pompe 
Registry”. The modified Rankin scale is used to assess a 
patient’s disability at the start of the therapy. Patients barely 
affected by the disease, bedridden patients and patients on 
invasive ventilation are excluded from treatment. Efficacy of the 
treatment is then assessed every 6 months in three main 
categories: walking tests (6 MWT), lung function tests (FVC) and 
muscle strength tests (MRC-scale). Reimbursement will be 
stopped if a 10% worsening in 2 of the 3 categories occurs. 
Conclusion: We believed that this strategy would resolve the 
medico-legal situation of LOP patients in Switzerland on the one 
hand, while preventing high expenses for ineffective Myozyme® 
treatments on the other hand. Unfortunately, some health care 
insurance companies are still reluctant to reimburse Myozyme® 
therapy. 

F7
MRS frontal glutathione levels correlate with  
connectivity measures in control subjects but  
not in early psychosis patients
Philipp S. Baumann* a f, Alessandra Griffa* b, Lijing Xin* d,  
Ralph Meklee, Carina Ferraria f, Sara Crespia, Jean-Philippe 
Thiranb c, Rolf Gruetter* c d f, Kim Q. Do* a f, Patric Hagmann* b c, 
Philippe Conus* a f 
aService of General Psychiatry and Center for Psychiatric 
Neuroscience, Department of Psychiatry, Lausanne University 
Hospital (CHUV), Lausanne, Switzerland; bSignal Processing 
Laboratory (LTS5), Ecole Polytechnique Fédérale de Lausanne 
(EPFL), Lausanne, Switzerland; cDepartment of Radiology, 
Lausanne University Hospital (CHUV) and University of 
Lausanne, Lausanne, Switzerland; dLaboratory of Functional 
and Metabolic Imaging (LIFMET), Ecole Polytechnique Fédérale 
de Lausanne (EPFL), Lausanne, Switzerland; ePhysikalisch-
Technische Bundesanstalt, Abbestrasse 2-12, D-10587 Berlin, 
Germany; fNational Center of Competence in Research (NCCR) 
“SYNAPSY – The Synaptic Bases of Mental Diseases” 
* and * contributed equally to this work
Introduction: Our understanding of dysconnectivity mechanisms 
in schizophrenia is sparse and hampers the development of 
better treatment. Growing evidence suggests that schizophrenia 
is a neuro-developmental disorder where redox dysregulation 
represents a hub on which converge genetic impairment of 
glutathione (GSH) synthesis and environmental factors 
generating oxidative stress. Importantly, redox dysregulation 
decreases myelination and oligodendrocytes proliferation through 
the FYN kinase pathway (Monin et al., 2012). 
Methods: We investigated the relationship between prefrontal 
glutathione levels [GSH] measured with Magnetic Resonance 
Spectroscopy (MRS) and (1) white matter integrity in the 
cingulum bundle as measured with generalized Fractional 
Anisotropy (gFA), (2) functional connectivity along the cingulum 
bundle as measured with resting state functional MRI in healthy 
subjects and early psychosis patients (EP).
23 EP (13 males/10 females), having met psychosis threshold 
(CAARMS criteria) (mean age 22.9 ± 3.45 years) were recruited 
from the TIPP Program (Treatment and Early Intervention in 
Psychosis Program). 23 healthy subjects (15 males/8 females) 
(mean age 23.4 ± 3.15 years) were also recruited.
Results: Significant positive correlation was present between 
brain [GSH] and (1) gFA (Pearson correlation r = 0.52, p-value  
p = 0.01) and (2) functional connectivity (r = 0.47, p = 0.02) along 
the cingulum bundle in healthy subjects but was disrupted in EP 
patients.
Conclusion: Taken together (see also Monin et al, 2012), these 
findings suggest that [GSH], the main cellular antioxidant and 
redox regulator, is an important factor in myelination and white 
matter tract maturation and organization in healthy human 
subjects, and that this mechanism is disrupted in EP subjects.

P01
ADHS im frühen Erwachsenalter wird durch ADHS  
im Kindes- und Jugendalter, nicht aber durch Alter, 
Geschlecht, sozioökonomischer Status oder Geburtsfolge 
vorausgesagt
H. Bajoghli1, S. Keshavarzi1, M. Haghighi2, N. Kalak3,  
L. Jahangard2, E. Holsboer-Trachsler3, S. Brand3 
1Psychiatry & Psychology Research Center, Roozbeh Hospital, 
Tehran University of Medical Sciences, Tehran, Iran, Tehran, 
Iran, Islamic Republic of 2Tehran University of Medical Sciences, 
Tehran, Iran, Tehran, Iran, Islamic Republic of 3Universitäre 
Psychiatrische Kliniken Basel, Basel, Schweiz, Basel, 
Switzerland
Hintergrund: Obwohl die Diagnose der Aufmerksamkeitsdefizit/
Hyperaktivitätsstörung (ADHS) in westlichen Ländern immer 
mehr an Bedeutung gewinnt, gibt es wenig Berichte über die 
Prävalenz in anderen Kulturkreisen. Diese Studie wurde 
durchgeführt, um die Häufigkeit von ADHS unter iranischen 
Medizinstudenten zu erfassen und eine allfällige Vorhersagekraft 
von Symptomen in der Kindheit für eine spätere Entwicklung der 
Störung zu untersuchen.

Methoden: Mittels dreier verschiedener Fragebögen wurden  
bei 387 iranischen Studenten Symptome von adultem ADHS im 
Selbstrating (Adult ADHD Self-Report Scale-V1.1 Screener) und 
im Fremdrating (Wender Reimherr Interview) und Symptome in 
der Kindheit (Wender Utah Rating Scale) erhoben. Als weitere 
Variablen wurden zudem Alter, sozioökonomischer Statuts und 
Geburtsfolge erfragt.
Resultate: Von den 249 weiblichen und 138 männlichen 
Teilnehmern lässt das Selbstrating bei 64 Probanden (16.5%) 
darauf schliessen, dass sie Symptome von ADHS aufweisen. 
Korrelations- und Faktoranalysen haben ergeben, dass weder 
das Geschlecht noch eine der anderen Kontrollvariablen 
signifikant mit den verschiedenen ADHS-Werten assoziiert  
sind. Jedoch zeigte sich zwischen den Selbstratings der  
adulten Symptomatik und derjenigen aus der Kindheit ein  
hoch signifikanter Zusammenhang (r = .734; p < .001). 
Schlussfolgerung: Dies führt zur Schlussfolgerung, dass 
Personen, die als Erwachsene unter ADHS leiden, auch bereits 
in ihrer Kindheit eine ADHS bezogene Symptomatik aufgewiesen 
haben, wohingegen Alter, Geschlecht, sozio-ökonomischer 
Status und Geburtsfolge keinen Einfluss haben.
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P02
Altered functional connectivity of Broca’s region  
in schizophrenic patients with formal thought  
disorder (FTD) differs between BA44 and BA45
K. F. Laimboeck1, K. Jann1, A. Federspiel1, W. K. Strik1,  
H. J. Horn1 
1Universtiy Hospital of Psychiatry, Bern, Switzerland
Introduction: It has been repeatedly demonstrated, that 
schizophrenic patients and healthy controls (HC) show different 
fMRI Bold-Activation patterns during language tasks. Our group 
recently demonstrated reduced functional connectivity within the 
left frontoparieto-temporal language network determined by ICA 
and increased CBF in the left temporo-parietal junction (TPJ) are 
rather specific for Formal Thought Disorder (FTD) in 
schizophrenic patients. These findings might indicate insufficient 
frontal control of posterior language regions in FTD. Frontal 
language regions include Broca’s region, comprising left-sided 
BA44 and BA45. Therefore we aimed to investigate if altered 
connecitvity of these regions specifically contributes to FTD.
Methods: 16 schizophrenic patients (all right-handed) absolved 
a silent reading task during BOLD fMRI. Patients were 
categorized according their scores in the Scale for the 
assessment of thought, language, and communication (TLC)  
as FTD (TLC>≥8, n = 7)) or non-FTD (TLC ≤3, n = 9). Data  
were preprocessed and analyzed using BVQX® software. We 
separated the frontal language region determined by ICA in  
our previous work into Broadmann Areas 44 and 45 using the 
Talairach Daemon® software. Their signal time courses were 
used as independent predictors in a general linear model. We 
determined the functional networks predicted by these seed 
regions. We computed unpaired t-tests (p <0.05, corrected for 
multiple comparison by applying cluster size threshold estimation 
with 1000 iterations) between FTD and non-FTD patients.
Results: Using the left BA 44 as seed region the only observed 
significant difference between FTD non-FTD concerned part of 
the left MTG showing higher functional connectivity in FTD 
patients. By contrast, multiple differences in functional 
connectivity between FTD and non-FTD were observed for the 
left BA 45. FTD patients showed higher functional connectivity for 
contralateral frontal language regions, both subgenual anterior 
cingulate cortices(ACCs), the left orbitofrontal cortex and the left 
TPJ. 
Conclusion: In our investigation FTD-specific changes in 
functional network connectivity were more prominent for seed 
region BA45 then for BA44. BA45 is connected to the temporal 
gyrus by ventral pathways, whereas BA44 is connected to the 
TPJ by dorsal pathways. Further research is needed to 
determine whether structural changes in ventral pathways 
contribute to FTD vulnerability.

P03
Amyloid-β peptide, estradiol and mitochondrial  
dysfunction in Alzheimer’s disease
A. Grimm1, Y.A. Lim3, M. Giese1, A.G. Mensah-Nyagan2,  
J. Gôtz3, A. Eckert1 
1Neurobiology Laboratory, Psychiatric University Clinics Basel, 
University of Basel, Basel, Switzerland; 2Equipe Stéroïdes, 
Neuromodulateurs et Neuropathologies, Université de 
Strasbourg, Strasbourg, France; 3Centre for Ageing Dementia 
Research (CADR), Queensland Brain Institute (QBI), The 
University of Queensland, St Lucia Campus, Brisbane, Australia
Introduction: Alzheimer’s disease (AD) is a conformational 
disease that is characterized by amyloid-β (Aβ) deposition in the 
brain. Aβ exerts its toxicity in part by receptor-mediated 
interactions that cause down-stream protein misfolding and 
aggregation, as well as mitochondrial dysfunction. Recent reports 
indicate that Aβ may also interact directly with intracellular 
proteins such as the mitochondrial enzyme ABAD (Aβ binding 
alcohol dehydrogenase) in executing its toxic effects. It has been 
shown that ABAD is up-regulated in brains of AD mice as well as 
AD patients, and it has been suggested that the binding of  
Aβ changes the conformation of the enzyme, which seems to 
exacerbate mitochondrial dysfunction induced by Aβ. Thus,  
Aβ–ABAD interaction seems to be an important mechanism 
underlying Aβ toxicity. 
Methods: Here, we employed AG18051, a novel small ABAD-
specific compound inhibitor, to investigate the role of ABAD in Aβ 
toxicity. SH-SY5Y neuroblastoma cells were treated 5 days with 
Aβ42 peptide 0.5 uM in presence or absence of AG18051. Next, 
we investigated cell survival (MTT test), reactive oxygen species 

(ROS) level, mitochondrial respiration (oxygen consumption)  
and estradiol (a neuro-active steroid produced in the brain and 
substrate of ABAD) level.
Results: Co-treatment and pre-treatment with AG18051 
prevented cell death induced by Aβ42 peptide. Specifically, 
AG18051 reduced Aβ-induced oxidative stress as shown by 
decreased ROS levels in the cytosol and within mitochondria, 
and normalized Aβ-induced impairment of mitochondrial 
respiration. The inhibitor also prevented down-regulation of 
ABAD activity observed after Aβ treatment in SH-SY5Y 
neuroblastoma cells, as measured by the levels of estradiol.
Conclusion: Taken together, our results present the inhibition  
of ABAD by compounds such as AG18051 as a promising 
therapeutic strategy for the prevention and treatment of AD,  
and suggest levels of estradiol as a suitable read-out.
Acknowledgment: This work was supported by grant from 
Synapsis Foundation.

P04
An increased Cortisol Awakening Response (CAR) in 
Postpartum Depression (PPD) is related to vulnerability  
to depression and sleep disturbances
T. Mikoteit1, N.M. Keller2, S. Brand1, A. Riecher-Rössler2,  
E. Holsboer-Trachsler1, M. Hatzinger3 
1Psychiatric Hospital of the University of Basel, Depression and 
Sleep Research Unit, Basel, Switzerland; 2Psychiatric Hospital 
of the University of Basel, Psychiatric Outpatient Department, 
Basel, Switzerland; 3Psychiatric Services Solothurn, Department 
of Adult Psychiatry, Solothurn, Switzerland
Introduction: Hyperactivity of hypothalamic-pituitary-
adrenocortical (HPA) axis is a robust finding in major depression 
and it is often combined with sleep disturbances. In PPD 
however, it is unclear whether HPA axis functions are altered in 
the same direction, because in postpartum period HPA activity is 
affected by the physiological processes of postnatal adaptation. 
The aim of this study was to examine if the CAR as functional 
test of HPA axis activity is related to severity of PPD, 
psychosocial stress, and sleep disturbances. 
Methods: Twenty-four patients with PPD in an out-patient setting 
were assessed by Hamilton Depression Rating Scale (HDRS) 
and questionnaires on psychosocial stress. CAR was assessed 
by saliva cortisol sampling 0, 10, 20 and 30min after awakening 
in the morning. CAR was described by measures of area-under-
the curve (AUC total, AUC basal and AUC netto). Moreover, 
sleep was measured by means of actigraphy and sleep logs 
during seven consecutive nights. 
Results: CAR did neither correlate with severity of depression 
nor with psychosocial stress. However, in comparison to patients 
with first episode, patients with recurrent depression showed an 
increased CAR (AUC netto). Concerning correlations between 
CAR and objective sleep variables, there was a positive 
correlation between increased CAR (AUC netto) and increased 
waketime, number of awakenings and sleep onset latency, 
respectively.
Conclusions: An increased CAR, i.e. a steeper arise of saliva 
cortisol concentrations after awakening, was not associated with 
acute severity of depression but to recurrence of depression 
(which means a higher vulnerability). Hyperactivity of HPA-axis 
was correlated with sleep disturbances. These results in PPD  
are similar to former results in major depression in general.

P05
Apathy as dysfunctional option generation –  
a behavioral study in schizophrenia-spectrum patients
A. Velickaite1, M. Hartmann1, A. Mojzisch2, S. Kaiser1 
1University Hospital of Psychiatry Zurich, Department for Social 
and General Psychiatry, Zurich, Switzerland; 2Department of 
Psychology, University of Hildesheim, Hildesheim, Germany
Introduction: Apathy is one of the most debilitating 
neuropsychiatric symptoms in schizophrenia-spectrum disorders, 
having an enormous impact on functional outcome and quality  
of life. In recent research apathy has been understood as a 
dysfunction in decision-making and goal-directed behavior. 
Research in this field has focused on decision-making in well-
constrained experimental settings, where options for action are 
given. However, decisions in complex real-world situations are 
typically not fully constrained, such that options have to be 
actively generated by the agent. It has thus been suggested to 
include option generation in models of decision-making as a 
pre-decisional stage. This study introduces a novel behavioral 
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paradigm to study option generation in ill-structured real-world 
situations. We hypothesize that a key mechanism contributing to 
some forms of apathy might be the inability to generate options 
for action. 
Methods: Fifteen clinically stable patients with a diagnosis  
of schizophrenia, schizoaffective disorder or acute psychotic 
disorder underwent a comprehensive psychopathologic 
assessment. Subsequently participants performed the Option 
Generation Task. They were presented with 40 short vignettes 
reflecting ill-structured everyday situations and were asked to 
verbalize options for action for 8s or 20s of time. Afterwards the 
most preferred option was selected. A neuropsychological test 
battery was included to control for cognitive functioning and 
creative cognition. 
Results: Significant negative correlations between ratings of 
apathy and the quantity of generated options were observed. 
This association was found for short as well as long periods of 
option generation. Importantly, the correlation remained 
significant when controlling for neuropsychological functioning, 
creativity, medication and familiarity with the scenario. 
Conclusions: Apathy is associated with a decrease in the 
quantity of generated options in ill-structured everyday situations. 
Dysfunctional option generation might contribute to the reduction 
of goal-directed behaviors, which often becomes particularly 
prominent in “open” situations. The newly developed paradigm  
is a promising approach to study apathy in neuropsychiatric 
disorders in a naturalistic framework. Future research will 
address the neural basis of dysfunctional option generation and 
possible therapeutic applications should be considered.

P06
Are Adolescents With High Mental Toughness  
Levels More Resilient Against Stress?
M. Gerber1, N. Kalak2, S. Lemola3, P. Clough4,  
J. Perry5, U. Pühse1, E. Holsboer-Trachsler2, S. Brand2 
1Institute of Exercise and Health Sciences, University of Basel; 
Basel, Switzerland; 2Psychiatric Hospital of the University of 
Basel, Center for Affective, Stress and Sleep Disorders, Basel, 
Switzerland; 3Department of Psychology, University of Basel, 
Basel, Switzerland; 4Department of Psychology, University 
of Hull, Hull, United Kingdom; 5Department of Sport, Health 
and Nutrition, Leeds Trinity University College, Leeds, United 
Kingdom
Mental toughness has been explored predominantly within sport 
contexts. Nevertheless, it is difficult to conceive mental 
toughness as only applicable to athletes. This study examines 
whether mentally tough participants exhibit resilience against 
stress. Cross-sectional study based on two different samples: 
Sample 1 consisted of 284 high school students (99 males,  
185 females, M = 18.3 years). Sample 2 consisted of 140 first 
through fifth semester undergraduate students (53 males, 87 
females, M = 20.0 years). Participants provided information 
about their level of perceived stress (PSS), mental toughness 
(MTQ48) and depressive symptoms (BDI). Consistent across  
the two samples, mental toughness mitigated the relationship 
between high stress and depressive symptoms. The interaction 
between stress and mental toughness explained 2% of variance 
in the adolescent sample and 10% of variance among young 
adults. The promotion of protective factors that foster resilient 
adaptation is a relevant issue. Mental toughness may appeal to 
individuals that are typically difficult to be reached with health 
interventions. Because mental toughness is part of young 
people’s daily speech, it may serve as a less academic resource 
than other health psychology concepts.

P07
Assessment of cognitive impairments and seizure 
characteristics in ECT with and without sodium  
valproate in manic patients
M. Haghighi1, L. Jahangard1, H. Bajoghli2, E. Holsboer-
Trachsler3, S. Brand3 
1Research Center for Behavioral Disorders and Substance 
Abuse of Hamadan University of Medical Sciences, Iran, Tehran, 
Iran, Islamic Republic of; 2Psychiatry & Psychology Research 
Center (PPRC), Roozbeh Hospital, Tehran University of Medical 
Sciences, Tehran, Iran, Tehran, Iran, Islamic Republic of; 
3Psychiatric Hospital of the University of Basel, Depression and 
Sleep Research Unit, Basel, Switzerland
Objectives: The aim of the present study was two-fold: 1) to 
compare, in a controlled double-blind quasi-randomized clinical 

trial, treatment improvements, treatment outcome, and cognitive 
impairments in patients suffering from current manic episodes, 
while treated with ECT (electroconvulsive therapy) with and 
without concurrent sodium valproate (SV) therapy, and 2) to 
compare seizure characteristics of ECT in patients with and 
without concurrent SV therapy. 
Methods: A total of 40 inpatients (M = 31.80 years, SD = 8.06; 
75% males) suffering from bipolar disorders and currently during 
a manic state took part in the study. They were quasi-randomly 
assigned either to the target (continuation of SV administration) 
or to the control group (discontinuation of SV administration).  
All patients underwent bifrontal ECT for at least six sessions. 
Improvements and cognitive impairments were assessed, and 
seizure characteristics (duration, threshold) were also recorded.
Results: Manic episodes improved significantly over time, and 
irrespective of group (target vs. control group). Cognitive 
impairments did not alter over time or between groups. Seizure 
duration did not change over time or between groups. Seizure 
threshold did not change over time, but was lower in the target 
than in the control group. 
Conclusions: Continuing administration of SV neither adversely 
affects, nor enhances cognitive impairments or seizure duration, 
but reduces seizure threshold ECT in patients suffering from 
manic episodes. Moreover, gender appeared to be more strongly 
associated with cognitive impairment and seizure activity than 
treatment approaches in these psychiatric conditions.

P08
Bartonella henselae and bipolar disorder.  
Candida famata, psoriasis and multiple sclerosis.  
Can periungueal pathogens go dermo-neuro-psychiatric  
via the “lymphatic cauldron”?
G.R.S. Treviranus1 
1Psychiatric practice, BipoSuisse Institute, Berne, Switzerland
Introduction: The Peripheral causes project at BipoSuisse  
(www.biposuisse.ch) posits extra-cerebral, “logistic” etiologies  
as probable. It uses a low-tech “personalized medicine” search 
for clinical working hypotheses which crosses the wealth of also 
somatic and psychiatric individual and family data with clinical 
and pathogenetic correlations from the literature. By serendipity 
three own patient’s conditions proved positive for serology and 
non-standard signs of cat’s scratch disease. Very common 
inflammations of periungueal origin among other patients led  
to a link psoriasis-BPAD-MS.
Methods: A. Case vignettes of three bipolar spectrum patients 
with serology highly suspicious for Bartonella henselae and 
diagnoses of resp. “Morgellons” and 22q11.2 Deletion Syndrome; 
moderate mixed bipolar episode with indecision despair and 
apraxia; and Tourette syndrome/OCD/Social anxiety have been 
augmented by historical and practical knowledge on “Morgellons” 
and Bartonelloses.
B. Conjoined effects of germs on several skin and brain  
barrier sites conceivably alter brain function and behavior more 
effciently. Nailfolds are sites of maximum strain of the skin 
barrier, and therefore sites of pathogen entry. Prehistoric to early 
industrial, or wartime and migration aspects of hygiene influence 
vector contact and nailfold pathology, reflected e.g. in traditional 
chinese medicine.
C. Candida famata, psoriasis, bipolarity and multiple sclerosis.  
A network of multi-level also historical correlations from clinical 
findings to genetics coroborates a link between psoriasis, 
infection, and bipolar disorder.
Results: Bartonelloses are important emergent zoonoses with 
neuro-psychiatric pathologies in susceptible (e.g. 22q11.2 DS)  
or maybe unfortunately co-infected hosts. Candida famata 
equally may become much more harmful in rare, less resilient 
individuals. 
Conclusions: The examples of Bartonella and Candida point to 
aetiologic conca tenations which warrant further interdisciplinary 
neuro-psychiatric research.

P09
Can the lymphatic system (and a parallel neurogenic 
inflammation system) provide the adequate anatomic 
explanations for “unexplained” pain and associated 
neuropsychiatric symptoms as in fibromyalgia?  
A new hypothesis
G.R.S Treviranus1 
1Psychaitric practice BipoSuisse Institute, Berne, Switzerland
Introduction: The lymphatic system has been neglected as an 
inflammatory cauldron outside the lymphedema, lymphocyte 
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homing and metastasis research, and possibly provides the 
sought adequate anatomic explanations for many “unexplained 
symptoms” along its also retro-pelvic ascent to the right armpit 
from the right arm, and to the left armpit from the three other 
limbs through interaction with centres of spinal cord. 
The armpits could be the site where insufficiently isolated 
lymphatic inflammation causes a retrograde axonal inflammation 
of brachial nerves which would have to ascend multi-segmentally 
to the upper cervical cord from where known cervico-trigeminal 
reflexes (Arvidsson 1990) can disturb brainstem, and thereby 
further brain function.
Methods: Using present biomedical sources (e.g. Baluk 2007) 
the inflammation-related “conductive” pathways along the 
lymphatic system and the neurogenic pathways parallel to it  
are explored as to their capacity to irritate the intra-cranial CNS. 
Anatomical, physio logical, and molecular elements in health  
and various disease states of the lymphatics are contrasted with 
requirements of the hypothesis and epidemiological insights. 
Intrinsic or pathogen-induced deficiencies of components of the 
immune response like mast cells and of the “lymphatic isolation”; 
putative diffusible mediators of contiguous axonal inflammation; 
examples of retrograde inflammatory response of the intra-
cranial cns to peripheral nerve injury (e.g. TNF-a; Ren 2011)  
are adduced as well as arguments from migraine research.
Results: More research on the lymphatic inflammatory 
processes in relation to psychosoamtic disorders seems 
warranted.
Lit.: Baluk P et al. Functionally specialized junctions between 
endothelial cells of lymphatic vessels. J Exp Med. 
2007;204:2349–62. Arvidsson J, Pfaller K. Central projections  
of C4-C8 dorsal root ganglia in the rat studied by anterograde 
transport of WGA-HRP. J Comp Neurol. 1990 Feb 15;292(3): 
349–62. Ren WJ, et al. Peripheral nerve injury leads to working 
memory deficits and dysfunction of the hippocampus by 
upregulation of TNF-α in rodents. Neuropsychopharmacology. 
2011 Apr;36(5):979–92. Levy D, Burstein R, Kainz V, Jakubowski 
M, Strassman AM. (2012) Mast cell degranulation distinctly 
activates trigemino-cervical and lumbosacral pain pathways  
and elicits widespread tactile pain hypersensitivity. Brain Behav. 
Immun. 26, 311–317.

P10
Childhood maltreatment and methylation of the 
glucocorticoid receptor gene (NR3C1) in bipolar  
disorder
Nader Perroud1*, Alexandre Dayer1,2*, Camille Piguet2, Audrey 
Nallet1, Sophie Favre1, Alain Malafosse3**, Jean-Michel Aubry1** 
*Joint first authors, **joint last authors
1Department of Mental Health and Psychiatry, Service of 
Psychiatric Specialties, University Hospitals of Geneva, 
Switzerland; 2Department of Basic Neurosciences, University of 
Geneva, Geneva, Switzerland; 3Department of Medical Genetic 
and Laboratories, Psychiatric Genetic Unit, University Hospitals 
of Geneva, Switzerland
Abstract: Early life adversities favour the development of bipolar 
disorder (BD) and are associated with higher severity of the 
disorder. This may be the consequence of a sustain alteration  
of the hypothalamic-pituitary-adrenal (HPA) axis resulting from 
epigenetic modifications of the gene coding for the glucocorticoïd 
receptor (NR3C1). In this study we investigated whether severity 
of childhood maltreatment was associated with increased 
methylation of the exon 1F NR3C1 promoter in BD. To do this 99 
BD subjects were assessed for childhood traumatic experiences 
using the Childhood Trauma Questionnaire (CTQ) and the 
percentage of NR3C1 methylation was calculated for each 
subject using bisulfite sequencing. We found that the higher was 
the number of trauma the higher was the percentage of NR3C1 
methylation status (p = 3.23*10-27). The severity of each of the 
maltreatment (sexual, physical and emotional) also associated 
with NR3C1 methylation status. This study indicates that early 
life adversities may program HPA axis physiology through 
epigenetic processes and that these epigenetic modifications  
can be measured in the peripheral blood. The enduring biological 
impact of early trauma on NR3C1 methylation status may 
possibly alter the development of brain circuits and play a role  
in vulnerability to psychopathologies. 

P11
Cognitive performance is impaired during  
occupational burnout but recovers after improvement  
of burnout severity
J. Beck1, M. Gerber2, S. Brand1, U. Puehse2,  
E. Holsboer-Trachsler1 
1UPK, Basel, Switzerland; 2ISSW, Basel, Switzerland
Introduction: Burnout is a work-related syndrome that 
comprises physical fatigue, emotional exhaustion and cognitive 
weariness and is considered to represent a stress related 
condition that is less severe than major depression. However, 
burnout is considered to be a risk factor for the development of 
major depression in the process. While cognitive impairments in 
major depression are frequent and persist even after remission 
of mood symptoms, the role of cognitive impairments in burnout 
is less clear. The hypothesis tested in the present study submits 
that cognitive performance is reduced during acute burnout but 
improves after recovery from burnout. 
Methods: A total of 12 male subjects (mean age 45.8 ± 6.8 
years) suffering from burnout syndrome took part in the study. 
They completed questionnaires related to burnout severity and 
underwent cognitive testing (cognitive flexibility, executive 
functioning) twice at baseline and at follow-up 12 weeks later. 
Between baseline and follow-up all participants joined regular 
and standardized aerobic exercise training for 12 consecutive 
weeks. 
Results: Burnout symptoms improved significantly between 
baseline and follow-up. Compared to normative data of healthy 
controls, subjects suffering from burnout showed significantly 
lower cognitive performance at baseline, and significantly 
improved performance at follow-up. 
Conclusions: Data suggest that in people suffering from 
burnout, cognitive performance is impaired during acute burnout 
but improves after improvement of burnout severity. Since 
burnout is regarded as a risk factor for major depression, early 
intervention to recover from burnout might be able to prevent the 
development of major depression in the process and 
chronification of cognitive impairment.

P12
Copy number variations burden in severe forms  
of bipolar disorder
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Recent studies suggest that copy number variants (CNVs) play a 
significant role in the development of bipolar disorder (BD). We 
hypothesized that the CNV burden could be more important in 
severe cases of BD and thus we performed a genome-wide  
CNV analysis in 479 severe BD cases (early-onset BD, BD  
with psychotic episodes and/or at least three mood episodes)  
and 871 control subjects. Genome-wide single nucleotide 
polymorphisms (SNPs) data were used to generate CNV calls. 
Only CNVs passing stringent criteria and overlapping at least 
one RefSeq gene were selected for subsequent association 
analysis. 
We found an increased burden of CNVs in BD cases compared 
with controls. Deletions rather than duplications were responsible 
for this increased burden in cases. These CNVs were found to 
affect the dosage of genes involved in signaling pathways related 
to neurodevelopment. One microduplication at chromosome 
10q11 containing the ANTXRL gene was overrepresented in 
early onset BD cases compared to controls. This association 
almost reached significance after correction for multiple testing 
and was subsequently confirmed in a second sample set of 80 
early-onset BD cases and 1542 controls with no history of 
psychiatric disorders (11/80 [13.75%] vs 40/1542 [2.59%],  
p = 2.01x10-5). Overall our data suggest that CNVs play a role  
in the genetic susceptibility to BD and suggest a possible 
involvement of the 10q11-ANTXRL microduplication in the 
genetic etiology of severe forms of BD. 

P13
Comparing efficacy of ECT with and without  
concurrent sodium valproate therapy in manic patients
L. Jahangard1, M. Haghighi1, H. Bajoghli2,  
E. Holsboer-Trachsler3, S. Brand3 
1Research Center for Behavioral Disorders and Substance 
Abuse of Hamadan University of Medical Sciences, Iran, Tehran, 
Iran, Islamic Republic of; 2Psychiatry & Psychology Research 
Center (PPRC), Roozbeh Hospital, Tehran University of Medical 
Sciences, Tehran, Iran, Tehran, Iran, Islamic Republic of; 
3Psychiatric Hospital of the University of Basel, Depression  
and Sleep Research Unit, Basel, Switzerland
Objectives: There is mixed evidence as to the merits of 
continuing versus discontinuing medication with anticonvulsants 
(AC) before starting ECT (electroconvulsive therapy) in patients 
with manic episodes. The aim of the present study was therefore 
to compare, in a controlled double-blind randomized clinical trial, 
treatment improvements and treatment outcome in patients 
suffering from current manic episodes while treated with ECT 
with and without concurrent sodium valproate therapy.
Methods: A total of 42 inpatients (mean age: 32.1, SD = 9.6; 
88% males) suffering from bipolar disorders and currently during 
a manic state took part in the study. They were randomly 
assigned either to the target group (continuation of sodium 
valproate administration; minimum 750 mg/day) or to the control 
group (discontinuation of sodium valproate administration).  
All patients underwent bifrontal ECT for at least six sessions. 
Improvements were rated with the Young Mania Rating Scale 
(YMRS) and the Clinical Global Impression (CGI; severity of 
illness, and improvement).
Results: Manic episodes as assessed by YMRS and CGI 
improved significantly over time, and irrespective of group  
(target vs. control group).
Conclusions: The pattern of results from this double-blind 
randomized clinical trial suggests that continuing administration 
of the anticonvulsant sodium valproate does neither adversely 
affect, nor enhance the efficacy of ECT inpatients suffering from 
manic episodes.

P14
Early BDNF serum level changes in depressed  
patients treated with duloxetine are associated with  
early response to treatment (≥20% HAMD score decrease) 
and positive therapeutic outcome
A. Delini-Stula¹, E. Holsboer-Trachsler², T. Mikoteit²,  
J. Beck², U. Hemmeter³, A. Eckert²  
¹ADI International Institute, Basel, ²Psychiatric University Clinics 
(UPK) Basel, ³St. Gallen Psychiatric Services, Wil, Switzerland
Introduction: Several studies until now have explored the 
association between the BDNF concentration changes and 
improvement of depression under antidepressant (AD) treatment, 
however with variable results. It is still unclear if the rise of BDNF 
is a factor needed for the therapeutic effect or not .The aim of our 

study was to explore timely association between BDNF 
concentration changes and improvement of depression under  
AD treatment under assumption that early BDNF rise predicts 
positive therapeutic outcome.
Methods: An open, prospective, explorative study in male and 
female patients suffering from MDD (ICD-10), aged ≥18 years 
was carried out in 3 independent Swiss clinical centres. The 
inclusion criteria required HAMD score of severity of depression 
of ≥17 and no associated psychiatric co-morbidity. All patients 
were treated with Duloxetine 30–90 mg/day. The HAMD and CGI 
(0–7 points) scales were used as measures of therapeutic effect. 
Recording was done at baseline, in weekly intervals up to week 4 
and at week 6 (end of the study). Blood samples for the analysis 
of serum BDNF levels were taken at baseline, at week 1, 2 and 
at the end of the study (week 6). For the analysis of BDNF serum 
levels the standard ELISA method was used. The results of the 
study were analysed only descriptively. Ethical Committees 
approval and signed, informed consents were mandatory.
Results: A sample of 25 (8 F/17 M) patients (aged 43.6 years), 
with moderate-severe depression (mean HAMD score of 22.4) 
was available for analysis. The mean baseline BDNF serum 
levels were 5.6 (±6.06) ng/ml. The AD treatment resulted in a 
steady and significant (p <0.01) decrease of HAMD score from 
initial 22.4 to a mean of 7.3 points at the end of 6 weeks. The 
decrease of HAMD scores of ≥20% during the first 2 weeks of 
treatment (N = 19, early responders) was associated with 
significant increase of BDNF levels. In the first week they 
increased to in average 8.65 ng/ml (±5.61) and to 11.03 ng/ml 
(±7.9) in the 2nd week (P <0.05). In 19 patients out of 25 this 
early BDNF increase was predictive of a positive treatment 
outcome (≥50% HAMD decrease) at the end of the study. 
Conclusion: The results of this study suggest close association 
between early improvement of depression and rise of BDNF 
concentration in the first two weeks of treatment in depressed 
patients treated with duloxetine. Both parameters were significant 
predictors of positive response to antidepressant therapy. 

P15
Identity or expectancy? Towards the Basic  
Mechanisms of Self-Monitoring: An ERP Study  
in Healthy Controls
D. Hubl1, R. Schneider1, M. Kottlow1, J. Kindler1,  
T. Koenig1 
1Department of Psychiatric Neurophysiology, University  
Hospital of Psychiatry, Bern, Switzerland
Introduction: The self-monitoring system helps us to distinguish 
our own actions from those others caused. An excellent example 
of deficient self-monitoring can be found in psychotic disorders 
such as schizophrenia. At least two factors contribute to the 
processes of intact self-monitoring: Expectancy and identity.  
We developed an experimental ERP design to disentangle the 
different components and their representation in the N1 
component.
Methods: Right handed healthy controls (n = 13; 6 men; age: 
19–34) with normal hearing functions performed the experiment 
while 76-channel EEG (extended 10–20 system) was recorded. 
The experimental stimuli consisted of visually presented two-
syllable, neutral words that subjects were instructed to read 
aloud, and auditory feedback delivered through a headphone. 
The chosen conditions followed a two-by-two design with the 
factors expectancy and identity. To realise this, the feedback 
consisted of the subject’s normal own voice or replaced by a 
foreign voice of the subject’s gender saying the same word. In 
additional conditions, self and foreign spoken words were heard 
without visual stimulation, or with a 200 ms delay. A mute 
condition served as control condition. To address the question  
of the self-monitoring effects, difference maps were computed. 
ERPs were computed for all conditions, and divided into temporal 
components based on the grand mean’s dissimilarity. Main 
effects for identity and expectancy were computed. Finally, the 
topography of the self-monitoring effect was analysed. 
Results: For the N1, a time period between 84 and 174ms was 
identified. The effects of expectancy and identity seem to be 
independent and quite orthogonal. The self-monitoring effect was 
significant in the N1 (p = 0.003), also the delay made an effect  
at the N1 (p = 0.034, after normalization). Both topographies 
resembled the expectancy effect, but not the identity effect. 
Conclusions: It is possible with our experimental design to 
analyse different processes contributing to the complex self-
monitoring mechanism. We found that in the N1 expectancy is 
the main determining factor of the self-monitoring as well as for 
the delay effect. That means, the effect of expect
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Insights into Mitochondrial Dynamics in  
Alzheimer’s Disease
K. Schmitt1, SA. Brown2, S. Frank3, A. Eckert1 
1Neurobiology Laboratory, Psychiatric University Clinic Basel, 
Basel, Switzerland; 2Institute of Pharmacology and Toxicology, 
University of Zurich, Zurich, Switzerland; 3Institute of Pathology, 
Department of Neuropathology, University of Basel, Basel, 
Switzerland
Introduction: Mitochondrial dysfunction is a hallmark of amyloid-
beta (Aβ)-induced neuronal toxicity in Alzheimer’s disease (AD). 
Aβ triggers mitochondrial dysfunction through several pathways, 
such as elevation of reactive oxygen species production, 
impairment of oxidative phosphorylation and alteration of 
mitochondrial dynamics. Particularly, the control and 
maintenance of mitochondrial dynamics requires a tightly 
regulated equilibrium between opposing mitochondrial fusion and 
fission activities. Importantly, disturbances of fusion and fission 
activities or their imbalance result in mitochondrial impairment 
that might play a crucial role in neurodegeneration. The aim of 
this study is to better understand the key role of mitochondrial 
dynamics in AD. 
Methods: For this purpose, we first characterized the 
mitochondrial network by confocal microscope in cell cycle-
controlled human primary skin fibroblasts. Then, we analysed  
the expression levels of mitochondrial fusion (MFN1, MFN2, and 
OPA1) and fission (DNML1, Fis1) genes and the expression of 
ascertained genes involved in the mitochondrial respiration. 
Results: We found that the mitochondrial network is 
characterized by 3 distinct states (fragmented, intermediate and 
tubular), during one cell cycle. Our preliminary data show that  
the expression of mitochondrial fusion genes is enhanced in the 
tubular mitochondrial network whereas expression of 
mitochondrial fission genes does not change between tubular 
and fragmented mitochondrial network. In addition, an increase 
of the expression of complex V subunits involved in ATP 
production was observed in fragmented mitochondrial network 
but mot in tubular network. Plus, in between the switch of tubular 
to fragmented mitochondrial network, we observed a transient 
increase in ATP level. 
Currently, we investigate changes induced by Aβ in the 
regulation of mitochondrial dynamics and energy homeostasis.
Conclusion: We expect from these experiments new insights 
into the vicious cycle between abnormal mitochondrial dynamics, 
mitochondrial function and energy production in AD.
Acknowledgements: This work was supported by grants from 
the Swiss National Science Foundation (#31000_122572) and 
Synapsis Foundation.

P17
Mitochondrial Dysfunction in Schizophrenia
M. Giese1, K. Römer2, M. Hohmann3, T. Vogel3, V. Rhein1,  
F. Meier1, G. Baysang1, V. Dittmann3, M. Graf3, A. Eckert1 
1Psychiatric University Clinics, University of Basel, Basel, 
Switzerland; 2Institute for Legal Psychology and Psychiatrie 
(IGPuP), University of Saarland, Homburg, Germany; 3Forensic 
Department, Psychiatric Universtity Clinics, Basel, Switzerland
Schizophrenia is a severe, chronic neurocognitive disorder. The 
past decade has witnessed an abundance of studies focussing 
on mitochondrial abnormalities. Although different schizophrenia 
types are similar in symptom presentation and neurobiological 
aspects, there is evidence on different disease varations 
articulated in the endophenotype concept. The present project  
is designed to define highly specific patient groups to improve 
endophenotype characterisation supported by specific 
neurobiological markers.
The sample consisted of forensic patients with a chronic course 
of schizophrenia paranoid type adult-onset (AOS; n = 11) with  
a drug monitored treatment, drug monitored treated forensic 
patients with a severe form of ealry-onset schizophrenia (EOS;  
n = 12) and healthy controls (n = 12), matched by age and 
education years. Neuropsychological apsectcs were carried  
out via a mainly computer-admisitered test battery. To identify 
neurobiological markers regarding mitochondrial funciton, 
complex activities of isolated mitochondria from platelets as well 
as oxygen consumpiton in lymphocytes were determined. 

First results for chronic types of AOS and EOS regarding simple 
reaction time (SRT) and three-dimensional orientation (SOC) 
showed a tendency of elevated reaction time for both EOS and 
AOS compared to controls (p = 0.053). Three-dimensional 
planning was impaired for both groups (p <0.01) relative to 
controls. Paired associates learning test (PAL) for longterm 
memory revealed an impairment for EOS (p <0.01) but not AOS 
patients relative to controls. Intra- and extradimensioanl set shift 
testing for cognitive flexibility showed an increase of errors for 
both AOS (p <0.001) and EOS (p <0.05) compared to controls. 
EOS patients even increased the error rate during testing relative 
to AOS (p <0.05). Likewise, complex I acitivity was decreased in 
EOS patients relative to controls (p <0.01) but not in AOS. 
Moreover, change of activity even persisted when EOS were 
compared with AOS.
Our preliminary results showed that AOS and EOS patients with 
a chronic course of disease were impaired in neuropsychological 
performance. Furthermore, mitochondrial respiration was 
diminished since complex I activity is significantly reduced in 
EOS patients which was not connected to changes of 
mitochondrial DNA. Contributions on subgroups with at-risk state 
and first schizophrenic episode will be carried out in the future. 
This work was supported by the SNF grant #320030_127323/1

P18
On the Neurobiology of Hysteria, Migraine and  
Bipolar Disorder: from Freud & Fliess to the nasal  
ganglion, cerebral mast cells, “lymphatic” fibromyalgia,  
S1P and pathogens
G.R.S. Treviranus1 
1Psychiatric practice, BipoSuisse Institute, Berne, Switzerland
Introduction: The local anaesthetic nasal work (with Wilhelm 
Fließ) and the derived basic scheme of Sigmund Freud 
incorporating sexuality and conflict (FJ Sulloway 1979) have 
remained enigmatic. They can be traced back plausibly to the 
rarely inves tigated, but since long treated (M Piagkou 2012) 
pterygopalatine ganglion (PPG) and its strong output to the large 
cerebral arteries (O Taktakishvili 2010), which putatively calms 
blood-brain-barrier inflammations centred on brain mast cells 
through muscarinic-2 receptors, which commonly restore 
cognition. Repeated defeat (ES Wohleb 2012) and infections 
incite mast cells to cause localized blood-brain-barrier changes 
or arterial damage with hyperactivity, shrinkage or artery-
contiguous hypertrophy of basal ganglia (J Hwang 2006) in 
bipolar or pericallosal structures in both depressive disorders. 
The neurobiology of shame is explained via signals from biting 
inhibition transmitted to the PPG and then to the gyrus rectus. 
Hysteric sexual dysfunction stems from arterial insular irritation, 
as do epileptoïd symptoms, PPG-exerted inhibition of 
pseudopregnancy, and “lymphatic fibromyalgia” in Alcock’s 
channel – completing Freud’s scheme. Bipolar disorder is an 
enigmatic, severe systemic inflammatory condition (M Leboyer 
2012), maybe centred on mast cells, which are sensitive to all 
mood stabilizers. Its high comorbidity with fibromyalgia (LM 
Arnold 2006) and migraine (OB Fasmer 2001) is due the cellular 
proinflammatory proteonomics (FM Benes 2006); the one with 
DM2 possibly from a sphingomyosin-1-phosphate (S1P) activity 
disturbed by virus (JM Carr 2012) via ABC-transporters.
Methods / Results / Conclusion: A multi-level enquiry into 
knowledge from psychology and biomedical fields leads to a 
meaningful assembly of data allowing to shed light on the 
neurobiology of psychoanalysis, bipolar disorder and comorbid 
conditions.
Lit.: Sulloway, FJ. Freud, biologist oft the mind. Beyond the 
psychoanalytic legend. New York: Basic Bks. 1979.
Taktakishvili OM et al.Nitroxidergic innervation of human  
cerebral arteries. Auton Neurosci. 2010;25;156(1-2):152–3. 
Wohleb ES, et al. Peripheral innate immune challenge 
exaggerated microglia activation, increased the number  
of inflammatory CNS macrophages, and prolonged social 
withdrawal in socially defeated mice. Psychoneuroendocrinology. 
2012;37(9):1491–505. 
Hwang J, Lyoo IK, Dager SR, et al. Basal ganglia shape 
alteration in bipolar disorder. Am J Psychiatry. 2006;163:276–28.
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Oxybutynin reduced sweating in depressed  
patients treated with sertraline: A double-blind  
placebo-controlled clinical trial study
A. Ghaleiha1, L. Jahangard1, H. Bajoghli2, M. Haghighi1,  
E. Holsboer-Trachsler3, S. Brand3 
1Research Center for Behavioural Disorders and Substances 
Abuse, Hamadan University of Medical Sciences, Hamadan, 
Iran, Hamadan, Iran, Islamic Republic of; 2Psychiatry & 
Psychology Research Center, Roozbeh Hospital, Tehran 
University of Medical Sciences, Tehran, Iran, Tehran, Iran, 
Islamic Republic of; 3Psychiatric Hospital of the University 
of Basel, Center for Affective, Stress and Sleep Disorders, 
University of Basel, Basel, Switzerland, Basel, Switzerland
Background: Selective serotonin re-uptake inhibitors (SSRIs) 
are primarily used in the pharmacological treatment of patients 
suffering from major depressive disorders (MDD). However, one 
of the most unwanted side effects is excessive sweating or 
hyperhidrosis. Oxybutynin is an anticholinergic medication 
reducing sweating. The aim of the present study was to examine 
in a double-blind trial the effect of oxybutynin administration on 
subjective sweating in patients psychopharmacologically treated 
with sertraline. 
Methods: A total of 140 patients suffering from major depressive 
disorder (MDD; 86 females; 61.4%; mean age: M = 37.69 years, 
SD = 10.44) treated with sertraline (mean dosage: 83 mg/d)  
were consecutively enrolled in the study; all patients reported 
excessive sweating as a side effect. Thereafter, patients were 
randomly assigned either to the treatment (administration of 
oxybutynin; (5 mg/d) or to the control group (placebo). At the 
beginning and at the end of the two-week trial, patients 
completed questionnaires related to sweating and medication-
related side effects. 
Results: Over time, subjective sweating reduced significantly  
in the treatment as compared to the control group. Oxybutynin-
induced side effects were low. Relative to male patients, female 
patients reported lower subjective sweating.
Conclusions: Results from this double-blind placebo-controlled 
clinical trial suggested that administration of oxybutynin does 
successfully reduce excessive sweating in patients suffering  
from MDD and treated with sertraline. However, possible gender 
effects should be taken into account.

P20
Serum levels of sodium valproate in patients  
suffering from bipolar disorders: Comparing acute  
and maintenance phases of mania
G. Kamalinia1, P. Ghaeli2, H. Bajoghli3,  
E. Holsboer-Trachsler4, S. Brand4 
1Department of Pharmaceutics, Faculty of Pharmacy, Tehran 
University of Medical Sciences, Tehran, Iran, Tehran, Iran, 
Islamic Republic of; 2Roozbeh Psychiatric Hospital and Imam 
Hussein Hospital in Tehran, Tehran, Iran, Tehran, Iran, Islamic 
Republic of; 3Roozbeh Psychiatric Hospital and Imam Hussein 
Hospital in Tehran, Tehran, Iran, Tehran, Iran, Islamic Republic 
of 4Psychiatric Hospital of the University of Basel, Center for 
Affective, Sleep, Stress Disorders, Basel, Switzerland, Basel, 
Switzerland
Objectives: Bipolar disorders (BD) are characterized by 
episodes of mania and depression. There is evidence that states 
of psychiatric disorders impact on neurotransmitters, endocrine 

system and membrane transport, and therefore it is possible that 
specific phases of BD differentially influence the pharmacokinetic 
of some drugs. The aim of the present study was to investigate 
the drug-disease interaction between sodium valproate, one  
of the major drugs used in the treatment of bipolar disorder,  
and acute versus maintenance states of manic episodes.
Method: 37 patients (mean age ± SD = 37.54 ± 11.27 years;  
23 males, 14 females) suffering from bipolar disorder completed 
the study. Blood samples were taken during both acute and 
maintenance states.
Results: Nether the trough concentration (p = 0.567) nor the 
internal clearances (p = 0.729) of sodium valproate in acute 
phase of mania differed statistically or descriptively from those in 
the maintenance phase. Marginally significant phase by gender 
interactions were observed. 
Conclusion: No significant effect of acute phase of mania was 
observed in bipolar patients and no relationship could be found 
between drug pharmacokinetics and disease phase. This may be 
explained by specific pharmacokinetic features of the drug such 
as low extraction ratio values. However, phase by gender 
interactions indicate possible gender-related issues.

P21
Verliebtheit bei jungen Erwachsenen  
im Spannungsfeld zwischen Wunsch- und Albtraum
E. Holsboer-Trachser1, S. Brand1 
1Universitäre Psychiatrische Kliniken Basel, Zentrum für 
Affektive-, Stress- und Schlafstörungen, Basel, Schweiz,  
Basel, Switzerland
Einleitung: Unabhängig von Kultur und Epoche wird der 
Zustand der Verliebtheit als emotional und verhaltensmässig 
ausserordentliches Lebensereignis beschrieben. 
Erstaunlicherweise ist jedoch die wissenschaftliche Datenlage 
zur Verliebtheit eher dünn. Das Ziel der vorliegenden Studie  
war es, bei jungen Erwachsenen den Zustand der Verliebtheit  
mit Dimensionen der Hypomanie, Depressivität, Angst, 
Schmerzverarbeitung und mit dem Schlafverhalten zu 
assoziieren. 
Methode: 844 junge Erwachsene im Alter zwischen 18 und  
32 Jahren (76% Frauen) nahmen an der Befragung teil, und  
sie füllten Selbsteinschätzungsfragebögen zu Hypomanie, 
Depressivität, Schmerzverarbeitung, Selbstwirksamkeit und 
Schlaf aus. 
Resultate: Frisch verliebt zu sein war sowohl mit günstiger 
(“bright side”) wie auch ungünstiger (“dark side”) Hypomanie 
assoziiert. Frisch verliebte und günstig hypomane Teilnehmende 
zeigten gegenüber nicht verliebten, oder frisch verliebten, aber 
ungünstig hypomanen Teilnehmenden signifikant günstigere 
Werte in den Bereichen Selbstwirksamkeit, Schmerzver- 
arbeitung, Angst und Depressivität. Ebenfalls empfanden sie 
ihren Schlaf als regelmässiger und erholsamer. Frisch verliebte 
und gleichzeitig ungünstig hypomane Teilnehmende gaben an, 
unsicherer, ängstlicher, schmerzempfindlicher und depressiver 
zu sein, sowie unregelmässiger und schlechter zu schlafen.
Fazit: In einer grösseren Stichprobe von jungen Erwachsenen 
wird der Zustand der ersten Verliebtheit als uneinheitlich und 
ambivalent referiert. Es scheint, dass vor allem die Qualität der 
Hypomanie (“dark side” vs. “bright side”) ausschlaggebend ist, 
ob die Verliebtheit als eher angenehm-beflügelnd oder eher 
belastend-beängstigend empfunden wird.
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A double double-blind, randomized trial to treat patients 
suffering from OCD with or without adjuvant memantine
M. Haghighi1, L. Jahangard1, H. Bajoghli2, E. Holsboer-
Trachsler3, S. Brand3 
1Research Center for Behavioral Disorder and Substance Abuse, 
Hamadan University of Medical Sciences, Hamedan, Iran, 
Hamadan, Iran, Islamic Republic of; 2Psychiatry & Psychology 
Research Center, Roozbeh Hospital, Tehran University of 
Medical Sciences, Tehran, Iran, Tehran, Iran, Islamic Republic 
of; 3Psychiatric Hospital of the University of Basel, Center for 
Affective, Stress and Sleep Disorders, University of Basel, Basel, 
Switzerland, Basel, Switzerland
Background: There is increasing evidence that memantine, an 
uncompetitive N-methyl-D-aspartate (NMDA) receptor antagonist 
initially approved by the FDA for the treatment of moderate to 
severe Alzheimer’s disease, may be applied as a further 
improvement to treat a broader variety of psychiatric disorders. 
The aim of the present study was to assess the effect of 
memantine in a double-blind, randomized study for the treatment 
of patients suffering from obsessive-compulsive disorder (OCD).
Method: A total of 40 inpatients (32 female patients [80%], mean 
age: M = 31.25, SD = 5.06) suffering from OCD were randomly 
assigned to the treatment (administration of memantine) or the 
control group (placebo). Treatment lasted for 12 consecutive 
weeks. All patients were treated with SSRIs or clomipramine. 
Patients completed the YBOCS four times. Experts’ ratings 
consisted in clinical global impression (CGI: illness severity  
and illness improvement; 2–3 times). Moreover, liver enzymes 
SGOT and SGPT were assessed (two times).
Results: Of the 40 patients, eight dropped after eight weeks. 
Obsessive-compulsive disorder significantly decreased during 
treatment, but above all in the treatment compared to the control 
group (significant Time x Group-interaction). Illness severity (CGI 
severity) significantly decreased during treatment, but above all 
in the treatment compared to the control group (significant Time x 
Group-interaction). Illness improvements (CGI improvements) 
did not statistically significantly change. The liver enzyme GOT, 
but not GPT, did significantly increase during treatment, 
irrespective of the group. 
Conclusions: The pattern of results from the present double-
blind, randomized study for the treatment of patients suffering 
from obsessive-compulsive disorder(OCD) suggests that the 
administration of memantine does significantly favorably impact 
on obsessive-compulsive disorders.

P23
Assistive technology to enhance safety and  
autonomy of patients with Alzheimer’s disease at home
R. A. Stucki1, U. P. Mosimann2, R. M. Müri3, T. Nef4 
1Gerontechnology & Rehabilitation Group, University of Bern, 
Bern, Switzerland; 2Department of Old Age Psychiatry, University 
Hospital of Psychiatry, University of Bern, Bern, Switzerland; 
3Division of Cognitive and Restorative Neurology, Department 
of Neurology, Inselspital, University of Bern, Bern, Switzerland; 
4ARTORG Center for Biomedical Engineering Research, 
University of Bern, Bern, Switzerland
Background: In the first-world countries of Asia and Europe, 
people continue to age. This trend leads to an increased 
prevalence of neurodegenerative diseases, and it is expected 
that the number of dementia patients in Switzerland will increase 
to 300’000 by 2050. Most of these patients have the strong 
desire to live autonomously in their known home-environment  
as long as possible. To fulfill this desire, we aim at developing  
an assistive technology system that facilitates the formal and 
informal care of dementia patients that live alone at home. 
Method: We hypothesize that knowing the patient’s physical and 
mental state can help formal and informal caregivers to deliver 
good and effective care. Hence, we aim at developing a system 
that can estimate the physical and mental state of dementia 
patients. For this purpose, environmental data are captured by 
using a passive non-intrusive sensor network. In the actual 
evaluation phase of the project, we are collecting data from 40 
healthy subjects aged between 65 and 95 years. The data are 
processed by an algorithm that is based on Artificial Intelligence 
methods, to determine the patient’s current activity, acute events, 
its well-being, and the long-term risks. In case of need the 
system will notify informal or formal caregivers.
Results: Preliminary tests have proven the technological 
concept. It is possible to retrieve environmental data from a 
network of different wireless sensors, within a sufficient range, 

over a long time term. By analyzing the logged data it becomes 
possible to identify different activities of daily living.
Discussion: A common limitation of existing approaches in this 
field is that they either require the subject to wear body-mounted 
sensor devices for data acquisition or they make use of intrusive 
image-based sensors (i.e. cameras). To overcome this limitation, 
and to guarantee the subjects privacy, the proposed assistive 
technology system uses only passive, non-intrusive sensors 
measuring, light, motion, temperature and humidity.

P24
Measuring Driving-relevant Cognitive Performance
R.B. Bieri1, M. Jäger1, T. Nef2, R.M. Müri3, U.P. Mosimann4 
1Gerontechnology & Rehabilitation Group, University of Bern, 
Bern, Switzerland; 2ARTORG Center for Biomedical Engineering 
Research, University of Bern, Bern, Switzerland; 3Division of 
Cognitive and Restorative Neurology, Department of Neurology, 
Inselspital, University of Bern, Bern, Switzerland; 4Department of 
Old Age Psychiatry, University Hospital of Psychiatry, University 
of Bern, Bern, Switzerland
Introduction: A number of specific cognitive skills are 
fundamental for the ability to drive safely. Some of them can  
be affected by age-related cognitive changes. In this study, we 
develop a computer-based screening tool to investigate the age-
dependent performance in different driving-relevant cognitive 
tasks. 
Method: A newly developed screening tool that consists of six 
subtests (maximum duration 3 min.) was used to assess the 
following driving-relevant cognitive skills: selective and divided 
attention, eye-hand coordination, executive functions, regulation 
of distance and velocity, and extrapolation of distance and 
velocity. The tests were presented on a computer screen and the 
reactions of the participants were registered with a commercially 
available steering-wheel and foot pedal. Performance in 123 
healthy subjects divided into four groups was measured: 30 
young active drivers (mean age = 30.5 years, SD = 6.4), 30 older 
active drivers (mean age = 69.1 years, SD = 6.8), 32 older former 
drivers (mean age = 71.4, SD = 6.5) and 31 older non-drivers 
(mean age = 74.4, SD = 8.1).
Results: In this study, we could show that the six subtests of the 
screening tool discriminates between the four groups, with active 
drivers performing better than former drivers and younger 
subjects outperforming older subjects, especially in age-sensitive 
tasks. 
Discussion & Outlook: Results show that the newly developed 
computer-based screening tool discriminates between groups 
that are expected to have different performance levels in driving-
relevant cognitive skills. As a next step, we wish to study test 
performance with surrogate measures for driving performance, 
such as performance in a driving simulator and adverse events in 
real road traffic.

P25
Pieced together: Developmental and acquired  
Synesthesia
K. Buetler1, J.M. Annoni1 
1Laboratory for Cognitive and Neurological Science, Department 
of Neurology, University of Fribourg, Fribourg, Switzerland
Introduction: Synesthesia is a neurological condition in which 
stimulation of one sensory modality leads to involuntary 
experiences in another sensory modality. It is a highly 
heterogeneous condition with over 60 reported forms. In addition, 
the same form of synesthesia can be experienced differently: 
lower-synesthetes project the concurrent to the outer world, 
whereas higher-synesthetes describe it as being in their mind. 
Only few studies discuss results within the scope of this 
heterogeneity. The first aim of the paper is to integrate findings 
on neural underpinnings of synesthesia with regard to its 
diversity. Secondly, in contrast to most literature predominantly 
tackling developmental synesthesia, we would like to extend 
these findings to acquired synesthesia.
Methods: We searched the term “synesthesia and neural and 
brain or functional imaging” between 2002 and 2012, in major 
healthcare databases (including MEDLINE, PsycINFO,). Reviews 
were included. The selection criteria were human adult studies. 
65 papers were found which we restricted to 30. We then 
searched lesion studies with the term “synesthesia and stroke  
or epilepsy or dementia”. 
Results: Two neural theories have been developed to explain 
genuine synesthesia: One theory claims that synesthesia is 
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induced through cross-activation of two neural areas. The other 
explains synesthesia as a result of inadequately inhibited 
feedback loops so that later stages influence earlier stages of 
processing. When these findings are considered for higher and 
lower synesthetes separately, evidence arises that both theories 
may be true. Neural cross-activation seems to go in line with 
lower synesthesia whereas higher synesthesia may arise through 
a reduction in the amount of inhibition along feedback pathways. 
There are very few reports on acquired synesthesia. Among 
them two described appearance of tactile-auditory synesthesia 
after stroke. Cortical reorganisation led to newly formed 
connections between previously separated brain regions 
resulting in synesthetic experiences comparable to genuine 
lower synesthesia.
Conclusions: Neural cross-activation and disinhibited feedback 
give an explanation for lower and higher genuine synesthesia, 
respectively. Lesion studies show that synesthetic cross-
activation may rarely appear as a result of inappropriate cortical 
reorganisation after stroke. In order to get the most coherent 
picture, synesthesia research – like the phenomenon itself – 
should be pieced together.

P26
The age-dependent effect on functional visual field  
and on driving performance
N.G. Gruber1, M.J. Jäger1, R.M. Müri2, U.P.M. Mosimann3,  
T.N. Nef4 
1Gerontechnology & Rehabilitation Group, Bern, Switzerland; 
2Division of Cognitive and Restorative Neurology, Department 
of Neurology, Bern, Switzerland; 3Department of Old Age 
Psychiatry, University Hospital of Psychiatry, Switzerland; 
4ARTORG Center for Biomedical Engineering Research, 
Switzerland
Background: The functional visual field is the area where 
targets on a complex background can be recognized and 
distinguished from distractors. It is hypothesised that the 
functional visual field is influenced by age and that it is relevant 
for safe driving.

During driving, it has been shown that older drivers allocate a 
larger percentage of their visual scan time to a small subset  
of areas in the image than younger drivers. Therefore, it is 
hypothesised that older drivers focus on central areas with 
neglecting peripheral areas for daylight and night driving 
compared with younger drivers.
Method: We projected 33 pictures of everyday life into a 
hemisphere (diameter 60 cm). In addition to the projected 
pictures, targets and distractors appeared in a randomised order 
within the ±50o visual field area. Furthermore, subjects had to 
take a drive on a motorway route under day and night condition. 
20 young (20–40 years) and 20 old (60–80 years) subjects 
volunteered for the study.
Results: Target recognition decreased with increasing 
eccentricity of the target. Whereas young subjects showed a 
more or less linear decrease in target detection with increasing 
eccentricity, older subjects showed a sharp drop in target 
recognition for targets at 50^o eccentricity. On the other hand, 
reaction time increased with increasing eccentricity of the target. 
Older subjects showed increase in reaction time compared to 
younger subjects independent of target position.
During driving, older subjects allocated their gaze more to the 
central area than younger subjects during daylight condition.  
At night, both age groups focus more to central areas compared 
to daylight condition.
Discussion & Conclusion: First preliminary results indicate an 
age-dependent effect on the functional visual field as well as on 
simulated driving. For the functional visual field, the difference 
appears mainly for targets appearing at 50o eccentricity.  
A possible impact of this age-dependent effect could be a 
delayed detection of peripheral hazards during driving for  
elderly drivers and thus less time for an adequate reaction. This 
conclusion is further supported by the age-dependent difference 
in gaze pattern during daylight driving. Further research includes 
testing more subjects.

P27
3.4-Diaminopyridine Treatment Of Motor Disability  
In Chronic Secondary And Primary Progressive  
Multiple Sclerosis
L. Achtnichts1, S. Ramseier1, B. Kieser1, M. Lehni1,  
J. Pfister1, K. Nedeltchev1 
1Kantonsspital Aarau Neurologische Klinik, Aarau, Switzerland
Introduction: Motor fatigue and ambulation impairment  
are common symptoms in chronic secondary and primary 
progressive multiple sclerosis (MS). 3,4-diaminopyridine (3,4-
DAP) is a potassium channel blocker that increases acetylcholine 
(ACh) release at the neuromuscular junction and in the CNS. 
Increased ACh release has been shown to improve the nerve 
conduction thus leading to faster walking and better ambulation. 
We assessed the effect of 3.4-diaminopyridine on mean walking 
speed (MWS) of patients with chronic secondary and primary 
progressive MS who complained about motor fatigue and 
ambulation impairment.
Methods: Six patients with primary progressive and 4 patients 
with secondary progressive MS (mean age, 50 years; range 33 
to 67 years) and complaints of motor fatigue were included. 
Before treatment initiation, all patients underwent a baseline 
neurological examination with EDDS scoring, ECG, laboratory 
testing for renal impairment and a Timed 25-Foot Walk (T25-FW). 
After one week on medication (20 mg 3,4-DAP a day), the 
T25-FW was repeated. The MWS measured at baseline and 
after 1 week on treatment were compared. All assessments were 
performed by a certified MS nurse or neurologist. 
Results: After one week on medication, the MWS increased 
significantly (21.4 s at baseline versus 17.0 s after 1 week on 
3,4-DAP; P = 0.05). There was no improvement on the EDSS. 
No adverse events were reported during the time of the study. 
Conclusions: Our results are in keeping with previous reports 
demonstrating a positive effect of 3,4-DAP on walking speed. 
They suggest a potential role for 3,4-DAP in the symptomatic 
treatment of motor fatigue and ambulation impairment in chronic 
secondary and primary progressive MS.

P28
A case of “Foreign accent syndrome” (FAS)  
and its neurological significance
M.L. Lüthi1, M. Regard2, K. Wachter1 
1Kantonsspital Aarau, Aarau, Switzerland;  
2Verhaltensneurologie, Zürich, Switzerland
The foreign accent syndrome (FAS), also called pseudoaccent,  
is a rare neurological condition consisting of a change of the first 
language accent that is perceived as another and often unknown 
language or dialect. Pick (1919) was among the first to illustrate 
this phenomena in a patient. We present a case, who developed 
FAS in the frame of probable vasculitis. MRI showed severe 
global atrophy pronounced in the left parietal lobe and in the 
anterior corpus callosum as well as leucoencephalopathic signal 
changes. Clinically she displayed an apraxic syndrome including 
ideomotor apraxia more pronounced on the left, apraxia for 
object use, diagonistic apraxia and constructional apraxia. 
Moreover, she displayed a Gerstmann syndrome. Her speech 
was slow, but there was no speech apraxia besides FAS. There 
were no agnosias and memory as well as executive functions 
were relatively spared. 
The few cases in the literature typically suffered also from severe 
cognitive dysfunctions and often from vascular causes. But FAS 
is known to be caused by many other neurological conditions 
(e.g., migraine, seizure, tumor, degenerative diseases). Lesion 
site is also not very circumscribed, but generally including left 
hemispheric parietal-frontal language centers. Thus, FAS is an 
underestimated symptom for neurological diagnosis and 
important and difficult to distinguish from other speech disorders 
(e.g., speech apraxia, forms of dysprosodia and dysarthria and 
psychiatric disorders).
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P29
Acute thrombosis of a large Developmental  
Venous Anomaly
P. Reker1, B. Weder1, J. Vehoff1 
1Kantonsspital St. Gallen, Klinik für Neurologie,  
St. Gallen, Switzerland
We report the case of a 19-year-old male who presented with  
his first-ever epileptic seizure (bilateral tonic-clonic). Clinical 
examination on admission only showed a lateral tongue bite.  
The medical history consisted of a Borderline personality 
disorder and a treated hypothyroidism. Neuroradiological 
examination with CT- and MRI-scans including CT- and MRI-
Angiography showed a large Developmental Venous Anomaly 
(DVA) in the left temporal lobe. Its collecting vein, draining into 
the superficial venous system was almost totally occluded by an 
acute thrombosis, resulting in venous congestion, surrounding 
parenchymal and epidural hemorrhage and venous ischemic 
infarction. No associated vascular malformations or other brain 
parenchymal abnormalities were found.
DVAs are largely accepted to form during intrauterine life,  
either as anatomical variations, or due to thrombosis of normal 
parenchymal veins. They are frequently encountered on routine 
diagnostic imaging, especially on MRI scans. DVAs can be 
associated with one or more regional cavernous malformation, 
which is thought to be the reason for the vast majority of 
symptomatic cases. Hemorrhagic or ischemic infarction around a 
DVA may result from acute thrombosis of the collecting as in our 
case. Recent reviews of literature and retrospective analyses of 
case reports on symptomatic DVAs prove this to be a rare 
phenomenon.
Considering pathophysiological similarities with venous/sinus 
thrombosis and case reports in the literature, we decided to treat 
the patient with oral anticoagulation for at least six months. Anti-
convulsive medication was given. A laboratory investigation of 
prothrombotic/procoagulatory conditions was carried out with 
negative results. So far the patient is doing well without further 
seizures and focal neurologic signs. Follow-up clinical 
examination and imaging will be conducted.

P30
An impaired synaptic homeostasis underlies  
the appearance of levodopa-induced dyskinesia:  
an electrophysiological study in a rat model
M. Pace1, S. Sarasso1, F. Baracchi1, U. Faraguna1,  
A. Salvadè1, C. Bassetti1, JC. Moeller1, S. Galati1 
1Neurocentro svizzera italiana, Lugano, Switzerland; 2University 
of Bern, Bern, Switzerland; 3University of Pisa, Pisa, Italy; 
4University of Milan, Milano, Italy
Introduction: Increasing evidences suggested that sleep 
disturbances are highly associated with Parkinson’s disease 
(PD), frequently preceding the motor onset of the disease itself 
and revealing the intimate role of dopamine in regulating the 
sleep-wake cycle (Rye and Jankovic, 2000, Claassen et al., 
2010). On the basis of the clear role exerted by slow wave 
activity (SWA) on synaptic downscaling (Tononi, 2009), we 
hypothesize that its reduction could cause an excessive storage 
of irrelevant information within the cortico-basal ganglia thalamic 
loop leading to dyskinesia, a common feature of the advanced 
stage of PD.
Methods: We employed a 6-OHDA parkinsonian rat model 
chronically treated with levodopa developing abnormal 
involuntary movements comparable to levodopa-induced 
dyskinesia (LID) observed in PD patients (Cenci et al., 1998). We 
analyzed the sleep pattern of four animal group (i) sham lesioned 
drug-naive rats, (ii) 6-OHDA-lesioned drug-naïve rats, (iii) 
6-OHDAlesioned levodopa-treated rats w/o dyskinesias, (iv) 
6-OHDA lesioned levodopa-treated rats with dyskinesias. The 
ECoG was performed for 24h preceded by 48h of habituation. 
The off-line analysis aimed to detect the SWA content and SWA 
parameters analysis (amplitude, slope and amount of multipeak).
Results: Our data have shown that dyskinetic animals present 
higher SWA amplitude of the late sleep in comparison to the 
animals without involuntary movements. We also found a clear 
cut decrease of those parameters linked to the physiological 
nocturnal synaptic downscaling suggesting an impaired 
mechanism of down regulation of the cortical synapses. 
Conclusion: Herein we found that the «dyskinetic state» is 
linked to a reduction of the homeostatic synaptic plasticity 
(another form of plasticity that operates in response to prolonged 
changes in activity with a much slower timescale than LTP; 

Turrigiano and Nelson, 2004), exerted by the ‘synaptic 
downscaling’ brought about by the dramatic changes in neuronal 
firing patterns characterizing nocturnal deep sleep (Tononi and 
Cirelli, 2006; Tononi, 2009). We assume that the progressive 
reduction of homeostatic synaptic plasticity, in parallel with the 
disease duration, reaches a critical point beyond which the 
absence of an adequate downscaling of cortico-cortical and/or 
corticostriatal synaptic strength alters the physiological function 
of basal ganglia (i.e. balanced information storage).

P31
Arterial stiffness of the internal carotid artery does  
not distinguish patients with stable unruptured  
aneurysms from normal controls
F. Perren1, P. Reymond1, E. Fonck1, D. Rüfenacht1,  
N. Stergiopulos1 
1HUG, University Hospital and Medical Faculty of Geneva, 
Geneva, Switzerland; 2EPFL, Swiss Technical Institute; 
Laboratory of cardiovascular hemodynamics, Lausanne, 
Switzerland; 3Klinik Hirslanden, Neurozentrum, Neuroradiologie, 
Zürich, Switzerland
Introduction: Most cerebral aneurysms go unnoticed until 
rupture or chance discovery. Today it is still impossible to image 
the aneurismal wall itself in vivo and to perform proper analysis 
of stress field within. This limits the assessment of the potential 
risk of rupture, which remains subjective and mainly based on 
the location, geometry, patient’s age, health, family medical 
history, and size of the aneurysm. Since an underlying 
arteriopathy might contribute to the development and rupture of 
intracranial aneurysms, a rapid non‐invasive inexpensive tool for 
the in vivo assessment of the biomechanical properties of the 
arterial wall and the changes associated with the risk of rupture 
is needed.
Methods: Patients diagnosed (CTA/MRA,DSA) with unruptured 
(stable for 6 months) intracranial aneurysms of the anterior 
circulation and their healthy (MRI/MRA, clinical data) matched 
controls (age, gender, body mass index) have been compared. 
Noninvasive high‐resolution ultrasound echo tracking system 
(Aloka) and blood pressure measurements have been used to 
assess the elastic properties of proximal conduit arteries. 
Patients and controls suffering from cardiovascular risk factors  
or disease, or carotid vessel wall pathology have been excluded. 
All the subjects have been examined by an experienced 
sonographer (under basal conditions in a supine position),  
who was blinded to the presence of aneurysms.
Results: 16 subjects (8 patients and their controls; 12 women; 
mean age 55 years) were studied. Elastic properties were 
assessed in the proximal internal carotids. We compared the 
elastic modulus, stiffness parameter and arterial compliance 
computed with the ultrasound echo tracking system. For the 
groups considered, there is no significant difference for the 3 
properties mentioned before (P-values computed with a t-test  
are 0.24, 0.50 and 0.41 respectively).
Conclusion: The aim of the present study was to show whether 
arterial stiffness of extracranial cerebral arteries could predict the 
development of intracranial aneurysms. We could not find 
significant differences in three arterial stiffness parameters 
between subjects with and without stable unruptured aneurisms. 
Contrarily to a study which found increased arterial stiffness 
parameters in patients with ruptured aneurysms this seem not to 
be the case with patients with stable unruptured aneurysms.

P32
Bevacizumab alone or in combination with irinotecan  
in recurrent WHO grade II and grade III gliomas
K. Seystahl1, B. Wiestler2, T. Hundsberger3, C. Happold1,  
W. Wick2, M. Weller1, A. Wick2 
1Department of Neurology, University Hospital Zurich, Zurich, 
Switzerland; 2Department of Neurooncology, University Hospital 
Heidelberg, Heidelberg, Germany; 3Department of Neurology 
and Haematology/Oncology, Cantonal Hospital of St. Gallen,  
St. Gallen, Switzerland
Introduction: The repertoire of salvage regimens for patients 
with WHO grade II and III gliomas recurring or progressing after 
surgery, radiotherapy and temozolomide chemotherapy, is 
limited. Based on promising response and progression-free 
survival (PFS) data in recurrent glioblastoma, the use of 
bevacizumab (BEV) has been extended to recurrent grade II/III 
gliomas. 
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Methods: We report on the safety and efficacy of BEV alone or 
in combination with irinotecan in 39 patients with recurrent grade 
II/III gliomas. 
Results: Both, BEV monotherapy and its combination with 
irinotecan were well tolerated. Response rates were 26% as 
monotherapy and 33% in combination using Macdonald and 
RANO criteria. Median PFS was 4.2 months, and the PFS rate  
at 6 months (PFS-6) 29%, for BEV alone, and 4.7 months and 
42% for the combination. The median overall survival (OS) 
was 14.8 months for BEV monotherapy and 8.1 months for the 
combination. Outcome after failure of BEV was better when 
patients continued BEV beyond progression. 
Conclusions: BEV has limited activity in recurrent grade II/III 
gliomas. The additional value of irinotecan remains questionable. 
Prospective studies with BEV-free control groups are required to 
better define the role of BEV among the limited options in 
patients with recurrent WHO grade II/III gliomas.

P33
Cerebral Venous Thrombosis, Severe Iron-deficiency 
Anemia and Immune Thrombocytopenic Purpura  
revealing Coeliac Disease: a Case Report
Ruia Iancu Ferfoglia1, Ismo Momjian-Mayor1 
1Geneva University Hospitalis, Geneva, Switzerland;  
2Geneva University Hospitalis, Geneva, Switzerland
We report here the case of a 17-year-old male of African  
origin, who was admitted to our unit following the sudden onset  
of a proportional right sensorimotor deficit associated with vertex 
cephalalgia.Magnetic Resonance Imaging with venous series 
showed a cerebral venous thrombosis of the saggital sinus and 
of the cortical veins in the left parietal lobe. The blood analysis 
performed on admission revealed a severe microcytic anemia 
(Hb 63g/l, MCV 59fl) with depleted iron stores. Our treatment 
consisted of IV heparin, repeated blood transfusions and IV iron 
administration. Two days after admission, the patient developed 
acute thrombopenia (platelet count 23G/l). After having excluded 
a post-transfusionnal or heparine induced thrombopenia as well 
as a disseminated intravascular coagulation, a paroxysmal 
nocturnal haemoglobinuria or a thrombotic thrombocyto- 
penic purpura, we elected for the diagnosis of immune 
thrombocytopenic purpura. The patient received IV 
immunoglobulins followed by oral prednisone. At this point a 
malabsorptive syndrome such as a Crohn, a Whipple, or a 
Coeliac Disease was suspected. The presence of ileal atrophy 
with signs of lymphocytic gastro-duodenitis on biopsies provided 
support to the later hypothesis. Multiple vitamin deficiencies  
and a deficit in factor C and S were present too. 11 days after 
admission, the patient developed chest pain with repeated 
episodes of sinus tachycardia.The electrocardiogram showed 
repolarisation abnormalities in the antero-inferior territories. A 
strict gluten free diet was thus introduced allowing a favorable 
outcome. Meanwhile, the antigransglutaminase, antigliadine  
IgA and anti-parietal cell antibodies were found to be positive.  
1 year after admission, the patient remains symptom free.
Coeliac disease occurs in both children and adults at rates 
approaching 1% of the population. The disease occurs in 
countries populated not only by persons of European origin but 
also in Asia, South America and Africa. It results from the 
interaction between gluten ingestion in genetically predisposed 
patients with specific HLA constellations. Initially described as a 
malabsorptive disorder,the extradigestive manifestations such as 
dermatologic, cardiovascular, hematological and neurological are 
frequent,leading to undiagnosis in one out of ten patients. 
Cerebral venous thrombosis as the first manifestation of an 
atypical Coeliac Disease, as described in this report, is an 
extremely rare entity in the medical literature.

P34
Cognitive Training in Patients with Parkinson’s  
Disease – an update
Zimmermann1, Gschwandtner1, Benz1, Hatz1, Leisibach1,  
Fuhr1 
1University Hospital Basel, Basel, Switzerland
Introduction: The study aims at testing the efficacy of a 
computer based cognitive training in patients with Parkinson’s 
disease and Mild Cognitive Impairment (PD-MCI) 
Methods: Patients with PD-MCI were trained with a computer 
program designed to enhance cognition (CogniPlus®) (N = 13)  
or, alternatively, with a sports computer game (Nintendo Wii®)  

(N = 13). Neuropsychological tests (at baseline and after training) 
were used to measure the effect of training in five cognitive 
domains. Effect of training was calculated as: individual score  
of cognitive testing after training minus score at baseline testing 
divided by standard deviation of baseline testing. Mann-Whitney 
tests with Bonferroni correction were used to test group 
differences. The groups were balanced for age, gender and 
education.
Results: Without correction for multiple testing, the patients 
trained with Wii® performed better on alertness, episodic memory 
(p 0.1) and visuo-construction (p <0.01) while patients trained 
with CogniPlus® showed stronger improvement in the executive 
functions (flexibility) task. After Bonferroni correction, only the 
result in the visuo-construction domain persisted. Remarkably, 
the CogniPlus® patients performed below baseline (median: 
CogniPlus = –0.4; Wii = 0.4 ) in this task.  
Conclusions: Overall, the Wii® group showed greater 
improvement in 3 out of 5 domains and the CogniPlus group in 
one. Clear group differences could be observed in the visuo- 
construction domain, which was due to amelioration in the Wii® 
group and worsening in the CogniPlus® group. On the one hand, 
these results suggest that computer training with movement 
detecting controllers (as in Wii®) might be helpful in improving 
visuo-construction abilities in PD. On the other hand, training 
specific cognitive abilities in PD might have negative effects on 
untrained cognitive domains.

P35
Cognitive training in patients with juvenile multiple  
sclerosis
I.K. Penner1, M. Hubacher1, L. Kappos2, M. Stoecklin1,  
K. Opwis1, P. Weber3 
1University of Basel, Basel, Switzerland; 2University Hospital, 
Basel, Switzerland; 3University Children’s Hospital, Basel, 
Switzerland
Introduction: Children and adolescents with multiple sclerosis 
(MS) constitute approximately 5% of the overall MS population. 
Cognitive impairment in domains well-known to be affected in 
adult MS are reported in 41% of the juvenile patients. Since 
cognitive functioning is one major prerequisite for normal 
intellectual development and school success, treatment 
approaches for cognitively impaired patients with juvenile  
MS are essential.
Aim: To evaluate the effects of a cognitive training (BrainStim)  
in juvenile multiple sclerosis.
Methods: Patients with definite juvenile MS, age: 12–18, EDSS: 
0-6 under all medications and without concomitant psychiatric 
diseases are included. Outcomes: cognitive performance on 
different memory domains, attention, mental speed and 
executive functions; further endpoints are also assessed: fatigue, 
depression, quality of life, structural and functional MRI patterns. 
The cognitive training is performed with the computerized 
program BrainStim which focuses on the different components  
of working memory. 
Patients are investigated on cognition and the psychosocial 
aspects five times within a period of 1 year. In addition three MRI 
investigations per subject including structural MRI, functional 
MRI (fMRI), resting state fMRI, and diffusion tensor imaging (DTI) 
are performed to monitor short- and long-term effects of training 
on a functional and structural level.
Results: We report on the interim analysis based on data of five 
adolescent patients who so far have entered the study and have 
finished the training. Inspection of the data shows improvements 
in working memory, speed and mental flexibility after the training. 
Results of more detailed ongoing analyses of behavioural and 
imaging data are ongoing and detailed results will be presented 
at the conference. 
Conclusion: Cognitive disturbances are of major concern in  
a population where the brain is still developing and where 
myelination is not yet completed. Since there is no symptomatic 
pharmacotherapy available for MS associated cognitive deficits, 
cognitive training might be one reasonable therapeutic approach 
in juvenile MS. The playful manner of the intervention seems to 
be an appropriate method to facilitate adherence to the 1-year 
study protocol and to increase motivation and compliance of 
participants.
(Supported by the Swiss MS Society)
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P36
Different subtypes of striatal neurons are engaged  
in cortical oscillations in acute and chronic dopamine 
depleted animals
M. Pace1, J.C. Moeller1, A. Stefani2, P. Stanzione2, S. Galati1 
1Neurocentro della Svizzera Italiana, Lugano, Switzerland; 
2Università di Roma Tor Vergata, Rome, Italy
Introduction: Degeneration of dopaminergic substantia nigra 
pars compacta (SNc) neurons that project to the striatum is a 
hallmark of Parkinson’s disease (PD) pathology. The 
electrophysiological counterpart is an exaggerated oscillatory 
and synchronized activity within the cortical-basal ganglia (BG) 
-thalamic loop as extensively demonstrated both in human PD 
patients and in animal models. Striatal dopamine depletion, 
either acute or chronic, drives cortical-globus pallidus (GP)  
and cortical-substantia nigra pars reticulata (SNr) slow wave 
synchronization in urethane-anesthetized rats. It was suggested 
that transmission of slow cortical rhythms through the BG 
involves the striatum after the chronic dopamine denervation. 
Other evidences, instead, propose that cortical activity 
propagates via subthalamic nucleus to the BG output. The aim  
of this study is to clarify how cortical activity spreads into the 
deep brain structure in parkinsonian state.
Methods: We recorded simultaneously the activity of striatal 
neurons and the cortical electroencephalogram (ECoG) in three 
animal groups: 1) normal; 2) tetradotoxin injected (acute 
dopamine depleted rats); 3) 6-OHDA lesioned animals (chronic 
dopamine depleted rats). On the basis of electrophysiological 
properties we divided the striatal cell population in three different 
groups: putative medium spiny neurons (MSNp); putative 
tonically active neurons (TAN) and fast spiking interneruons 
(FSIp). We then correlate the activity of the cortex with the single 
unit activity of these neuron subtypes in order to estimate the 
degree of coherence in the different animal set. 
Results: We identified three putative subtypes of striatal neurons 
in a single data set providing evidences that the subtypes differ 
significantly in their phase locking to cortical population 
oscillations. The magnitude of correlations between different 
neuronal subtypes varies systematically with neuron type and 
dopamine level with the majority of pFSI neurons locked to fast 
cortical oscillations in normal state while the pMSN locked to 
slow cortical oscillations in dopamine depleted animals.
Conclusion: Herein we demonstrate that the susceptibility of 
striatum to fire in phase with the cortex depends directly on the 
grade of dopamine levels as well as on the sub-types of neuron 
(pMSN, pTAN, pFSI). This evidence supports the direct 
involvement of striatum in the parkinsonian cortical-BG low 
frequency synchronization.

P37
Efficacy and Tolerability of Zonisamide as Add-On  
to a Range of Monotherapies in Adult. Patients  
with Partial Epilepsy in Everyday Clinical Practice:  
Results from a Non-Interventional Bi-National Study
H. Stefan1, E. Kockelmann2, B. Bauer3 
1Universitätsklinikum Erlangen, Erlangen, Germany; 2Eisai 
GmbH, Frankfurt, Germany; 3Eisai Ltd, Hatfield, United Kingdom
Objective: To assess the efficacy and tolerability of zonisamide 
(ZNS) as add-on to different monotherapies in patients with 
partial onset seizures (POS) treated in everyday clinical practice. 
Background: The bi-national (Germany, Austria), multicentre, 
non-interventional study was designed to evaluate the efficacy 
and tolerability of ZNS as add-on therapy for POS in everyday 
clinical practice. DESIGN/METHODS: The study enrolled adult 
patients with inadequately controlled POS receiving 1 
antiepileptic drugs (AEDs) at baseline. ZNS dosing was based 
on SmPC with schedules prepared on an individual patient basis. 
Efficacy was evaluated over 4 months by assessing seizure 
frequency reduction during the last 8 weeks of observation 
versus baseline. Tolerability assessments included evaluating 
treatment-emergent adverse events (TEAEs). A sub-analysis of 
efficacy and tolerability in patients receiving monotherapy prior  
to ZNS initiation is presented. 
Results: In total, 365 patients were enrolled. Subgroups of 
patients receiving monotherapy at baseline evaluated for  
efficacy under ZNS add-on were: carbamazepine (CBZ,  
n = 48), valproate (VPA, n = 31), oxcarbazepine (OXC, n = 31), 
lamotrigine (LTG, n = 29), and levetiracetam (LEV, n = 15).  
After 4 months of ZNS therapy, the proportions of patients with 
50%/ 75% seizure frequency reduction in each group were: CBZ 
91.7%/72.9%; VPA 87.1%/64.5%; OXC 83.9%/51.6%; LTG 

86.2%/79.3%; LEV 80%/40%. Seizure freedom rates were:  
CBZ 47.9%; VPA 45.2%; OXC 32.3%; LTG 65.5%; LEV 26.7%. 
Incidences of TEAEs were: CBZ 5.7%; VPA 10.5%; OXC 11.4%; 
LTG 9.7%; LEV 23.5%. Mean daily dosages of ZNS ranged from 
231 to 258 mg/day across the groups. 
Conclusions: Efficacy and tolerability of ZNS as add-on to a 
range of monotherapies were favourable in everyday clinical 
practice. The results illustrate zonisamide’s utility as early 
adjunctive treatment at moderate doses. 50% responder rate 
was highest for ZNS combined with CBZ. Highest seizure 
freedom rate was found for ZNS with LTG suggestive of a 
particular benefit of a combination of these two drugs. Supported 
by: Eisai GmbH.
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Gaze holding in healthy controls and patients  
with late-onset cerebellar degeneration
A.A. Tarnutzer1, G. Bertolini1, E. Khojasteh1, I. Olasagasti1,  
K.P. Weber1, C.J. Bockisch1, D. Straumann1, S. Marti1 
1University Hospital Zurich, Zurich, Switzerland
Introduction: The cerebellum improves the performance of  
the brainstem gaze holding network. The integration process 
generating the eye position command is usually modeled with a 
single time constant leaky integrator in healthy subjects, implying 
a linear relation between drift velocity and eye eccentricity. Loss 
of cerebellar function was shown to result in increased centripetal 
eye drift as a function of gaze eccentricity compared to healthy 
subjects. A detailed analysis of gaze-dependent eye drift in 
patients with cerebellar degeneration, however, is missing.
Methods: We recorded horizontal eye positions in 4 patients  
with late-onset cerebellar degeneration and in 20 healthy 
controls. All subjects were asked to fixate a flashing dot (50 ms 
every 2s) slowly displacing (0.5 deg/s) between ±40 deg of 
horizontal gaze eccentricity. 
Results: The eccentricity at which gaze-evoked nystagmus 
became manifest varied between 2-3 deg to 20 deg (13 [8] deg; 
median [median absolute deviation]) in individual patients. 
Compared to healthy controls, the eye drift velocity grew more 
steeply with horizontal gaze eccentricity in the patients. The 
relationship between drift velocity and gaze eccentricity was 
noticeably nonlinear in both groups. To determine its shape we 
fitted both a linear and a tangent function. The tangent-R2 (0.97 
[0.19] / 0.97 [0.06]; healthy controls / patients) was significantly 
(p = 0.01) higher than the linear-R2 (0.86 [0.22] / 0.89 [0.08]) in 
both groups. To identify the maximum eccentricity at which the 
linear approximation holds, we compared the R2 of the fit of the 
2 functions progressively including a wider range of eccentricities 
(from ±2 to ±40 deg). This approach indicated significantly  
(p = 0.03) better R2-values for the tangent than for the linear 
function when including eccentricities ≥26 deg in patients, while 
this was the case only for eccentricities ≥32 deg in the controls.
Conclusions: The increase of centripetal eye drift velocity as a 
function of gaze eccentricity was non-linear in both controls and 
patients with cerebellar degeneration and could be best 
described by a tangent function. While healthy subjects showed 
non-linearities only at large gaze eccentricities, they became 
relevant already at small gaze angles in the patients. This 
indicates a failure to reinforce sufficiently the inherently leaky 
brainstem gaze-holding network in the patients, most probably 
due to rarefication of cerebellar neurons in the course of the 
disease.

P39
Generalized dyskinesias secondary to dopaminergic  
drugs in SPG11
F. Brugger1, B. Tettenborn1, G. Kägi1 
1Kantonsspital St. Gallen, St. Gallen, Switzerland
Background: SPG11 is presumably the most frequent type  
of autosomal recessive hereditary spastic paraplegia (HSP). 
Spasticity is often accompanied by progressive cognitive deficits, 
dysarthria and wasting of the hand muscles. Corpus callosum 
(CC) thinning is a further hallmark. Parkinsonism can be part of 
the clinical spectrum, even as presenting symptom; therefore 
SPG11 has also been assigned to the group of autosomal-
recessive Parkinson syndromes. Patients often report transient 
response to dopaminergic agents; however, dyskinesias have 
rarely been described as side effects.
Aim: To present a case of SPG11 with severe Parkinsonism and 
L-DOPA induced dyskinesias
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Case description: In this 19-year-old Turkish male, a pedigree 
of first degree cousins, disturbances of his fine motor skills and 
gait difficulties insidiously began at the age of 12. Furthermore, 
slowly progressive cognitive decline was recognized. Initial MRI 
scans revealed marked thinning of the CC. During adolescence 
the symptoms progressively deteriorated leading to marked 
disturbances of his fine motor skills and a disabling gait disorder. 
A presynaptic dopaminergic deficit was confirmed by a 
DaTSCAN®. Subsequent administration of dopaminergic drugs 
led to a moderate improvement of his parkinsonian symptoms. 
Since the age of 18 he has been wheelchair bound. 
Simultaneously, dyphagia and urinary incontinence occurred for 
the first time. Due to the clinical and radiological findings, SPG11 
gene associated complex autosomal recessive Parkinsonism 
was suspected. Genetic testing of SPG11 revealed a 
homocygous mutation of spatacsin (15q21.1). On current clinical 
examination, the patient shows severe signs of Parkinsonism as 
well as of generalized spasticity leading to a severe gait disorder.
Findings: After establishing dopaminrgic drugs, involuntary 
movements occurred for the first time. On clinical examination, 
bizarre, generalized, dyskinetic movements lasting for about an 
hour were observed. No clear temporal relationship to drug 
intake could initially be confirmed; however, after stopping 
dopaminergic drugs, dyskinesias completely disappeared.
Conclusion: We observed dyskinetic movements, which 
occurred after the initiation of dopaminergic treatment. Since 
they disappeared after stopping treatment, we consider the 
dyskinesias as side effects of dopaminergic drugs. To date, this 
complication has rarely been described in SPG11.

P40
Large scale voxel-based lesion-symptom mapping  
on subacute stroke patients reveals the critical  
involvement of the left basal ganglia in phonological  
and semantic verbal fluency
Josefina Holmberg1, Leila Chouiter1, Aurelie Manuel3,  
Françoise Colombo2, Jean-Marie Annoni1, 2* and Lucas Spierer1 

*correspondence : jean-marie.annoni@unifr.ch 
1Laboratory for Cognitive and Neurological Science, 
Department of Neurology, University of Fribourg, Switzerland; 
2Neuropsychology and Neurology units, Hopital de Fribourg, 
Switzerland
Introduction and aims: Verbal fluency (or word generation) 
tests consist in generating as many words as possible in a  
given time interval without repetition and according to either a 
phonological (each word begins with a given letter) or a semantic 
rule (each word belongs to a given semantic category). They 
allow neuropsychological assessment of language and executive 
functions in brain-damaged populations and are considered  
to rely on left temporal and frontal structures. However their 
supporting brain mechanisms still remain unclear, and notably 
whether shared or distinct anatomo-functional pathways support 
phonological and semantic fluency.
Method: To address these questions, we conducted a large-
scale voxel-based lesion symptom mapping (VLSM) study  
on 83 unselected, subacute patients with a first left- or right- 
hemispheric stroke and their continuous, age-corrected scores in 
phonological and semantic fluency. The patients had to generate 
respectively as many words as possible in 1 minute, starting with 
an M or S (phonological condition), or belonging to the animal 
category (semantic condition). Naming ability was also assessed 
by the French version of the Boston Naming test.
Results: Among the 83 patients, 70% had normal naming 
performances. Behaviorally, results in verbal fluency 
performances reveal a significant positive correlation between 
the scores to the two types of fluency, suggesting that common 
mechanisms subserve the generation of word independently of 
the production rule. The VLSM result supported this finding by 
showing that both phonologic and semantic fluency are impaired 
following lesions to the left basal ganglia. There was no evidence 
for brain areas in which lesions selectively impact on 
phonological or semantic fluency.
Discussion: Our results indicate that both type of verbal fluency 
require a common subcortical network centered around the left 
basal ganglia, a structures implicated in the motivational domain. 
They also suggest that a phonological-semantic dissociation is 
generally not to be expected in unselected focal brain lesions. 
We discuss our results in terms of current models of the 
executive control of word retrieval and production, as well as with 
regards to the role of cortico-subcortical interactions in fluency. 

P41
Lesioning of the posterior insula and deep gray matter 
releases pathological yawning in stroke patients
Heinz Krestel1#, Christian Weisstanner2#, Jan Mathys1,  
Christian W. Hess1, Claudio L. Bassetti1, Roland Wiest2 
1Department of Neurology, Inselspital, Bern University 
Hospital, and University of Bern, Switzerland; 2Department 
of Neuroradiology, Inselspital, Bern University Hospital, and 
University of Bern, Switzerland; #These authors contributed 
equally to this work.
Introduction: pathological yawning (chasm) is more frequent 
than generally perceived as normal and not triggerted by the 
usual stimuli including fatigue and boredom. Chasm may occur 
with cerebrovascular disease in the brainstem1 and in the middle 
cerebral artery (MCA) territory2. The suggested mechanisms 
were a) local denervation hypersensitivity in the brainstem and; 
b) release of the hypothalamic paraventricular nucleus (PVN) 
from neocortical inhibitory control, thereby activating the yawning 
motor pattern in the brain stem.
Methods: We analyzed the diffusion weighed image (DWI) maps 
of 10 patients with ischemic stroke in the MCA territory who 
presented with at least 3 yawns per 15 min2 without obvious 
cause. The areas that encompassed the restricted diffusion  
were manually traced in native space onto the DWI scans using 
MRIcroN (http://www.cabiatl.com/mricro/mricron/index.html)  
and spatially normalized to Montreal Neurological Institute (MNI) 
stereotaxic space using the unified segmentation algorithm in 
SPM5. Lesion overlap maps were generated using MRIcron. 
Clinical parameters were collected including NIH stroke scale 
(NIHSS), daytime of symptom onset, yawning duration in days, 
the Glasgow Coma Scale (GCS), partial oxygen pressure (pO2), 
body temperature, blood pressure, pulse and modified Rankin 
scale (mRS). 
Results: Pathological yawning persisted on average for 2.5 ± 1.9 
days, symptom onset was during daytime in 8 out of 10 patients. 
Average GCS and NIHSS scores were 12.5 ± 6 and 10 ± 7, 
respectively. All patients were normoxic (>92% pO2) and afebrile 
(biox and body temp were missing for 3 patients). Blood pressure 
(141 ± 28/77 ± 13 mm Hg) and pulse (77 ± 23 bpm) were within 
normal limits. mRS was 2.6 ± 1.5 at discharge. The lesion map 
for the cohort showed a lesion overlap in more than 5/10 patients 
in the insula, caudate nucleus and thalamus (fig. 1). 
Conclusion: We present evidence that injury of brain areas 
within the thalamus, the caudate nucleus and the posterior insula 
is a common feature in patients that develop transient yawning. 
Damage of structural feedback loops that incorporate the insula 
and deep gray matter may affect trajectories to the brainstem 
and the ascending reticular system.

Figure 1
Lesion maps of 10 patients with pathological yawning after MCA 
stroke. 6/10 patients showed a lesion overlap in the insula, 
caudate nucleus and thalamus.

Figure 2
Exemplarily graphical illustration of a tract connecting the 
posterior insula to the brain stem (diffusion spectrum imaging; 
healthy control subject).
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Mirror Therapy, an efficient illusion
S. Boucard1, M. Bourges1, J. Bogousslavsky1 
1Clinique Valmont, Glion-sur-Montreux, Switzerland
Introduction: 10 million people worldwide suffer from stroke, 
75% of survivors are affected in a permanent way. In neurological 
rehabilitation, we are always searching for new therapeutic 
means. In front of a hemiparetic upper limb, we do not have  
so many tools at our disposal and we can find ourselves in a 
situation of a therapeutic impasse, especially in chronic phase. 
We always need innovative training program for stroke patients 
in order to motivate them permanently. Therefore we choose 
Mirror Therapy: could it be efficient for their recovery?
Methods: A treatment protocol has been tested in the 
Occupationnal Therapy Department of Clinique Valmont in 
Switzerland. This protocol is based on Moseley’s Motor Imagery 
Program (MIP) and on Evidence Based Practices (EBP).  
We have involved patients with hemiparetic upper limb into a  
6 weeks program including 30 minutes sessions of Mirror 
Therapy 5 days a week. 
Results: Outcomes have been evaluated and we have observed 
improvements in motor and sensory abilities. Indeed, strength, 
hemineglect, dexterity, deep and superficial sensibility are 
parameters that show that the Mirror Therapy for rehabilitation  
of the paretic upper limb can be effective. Though, the absence 
of a validated protocol could be an obstacle to its expansion in 
the world. However, more and more publications on this subject 
have appeared in recent years and experiments are multiplying.
Conclusion: The establishment of such a protocol in our 
Occupational Therapy Department helped us to structure our 
therapies in order to standardize them and to compare the 
results that we achieved. Nevertheless all these observations 
have been made within a treatment program that included 
traditional therapy as well. 
Could the same results be observed as a part of the lower limb 
rehabilitation treatment and help to achieve improvements?
Further results and motor activations have been observed during 
a treatment of a patient suffering from multiple sclerosis, to what 
extent can these results be considered as the effect of the Mirror 
Therapy?
Could the visual illusion be responsible for strengthening 
anosognosia or interrupting the grieving process?
Which are the mechanisms generated in this type of pathology 
by visual feedback?
Many questions remain unanswered but the achieved results are 
promising.

P43
Mortality and recovery from refractory status  
epilepticus: a 7-year observation
R. Sutter2, S. Marsch1, P. Fuhr1, S. Rüegg1 
1University Hospital Basel, Basel, Switzerland; 2Division of 
Neuroscience Critical Care, Department of Anesthesiology, 
Critical Care Medicine and Neurology, Johns Hopkins  
University School of Medicine, Baltimore, United States
Background: Refractory status epilepticus (RSE) is a life-
threatening neurological emergencies with high mortality and 
morbidity. The aim of this study was to elucidate and quantify 
associations of clinical characteristics of RSE patients with 
outcome.
Methods: Comprehensive medical chart review was performed 
of all consecutive RSE patients treated on the ICUs of a tertiary 
care center between 2005 and 2011. Demographics, RSE 
etiologies and duration, comorbidities as well as outcomes were 
assessed. Associations of clinical characteristics and death were 
quantified.
Results: Of 260 patients with status epilepticus 111 developed 
RSE (mean duration 101 hours). Hypoxic encephalopathy (23%), 
brain tumors (14%), known epilepsy (10%), and ischemic stroke 
(8%) were the main etiologies. Cessation of RSE was achieved 
in 82%. Outcome was favorable in 45%, unfavorable in 55%, of 

whom 69% (i.e., 38% of the RSE cohort) patients died during 
hospitalization. Coronary artery disease, brain tumors, metabolic/
toxic problems, and hypoxic-ischemic encephalopathy (HIE) after 
cardiopulmonary resuscitation (CPR) had high odds ratios for 
death. These associations remained significant after multiple 
adjustments for brain tumors (OR 6.3; p = 0.004) and HIE (OR 
18.3; p <0.0001), indicating their independence. The estimated 
hazard ratio of death was 3.1 (p = 0.001) for patients with HIE 
and 1.1 (p = 0.745) for patients with brain tumors. Younger 
patients had longer RSE duration and nevertheless more 
favorable outcome. 
Conclusion: Brain tumors and HIE were independently 
associated with death, while younger patients had more 
favorable outcomes in our cohort of critically ill RSE patients. 
Prospective studies are warranted to strengthen our findings and 
elucidate underlying mechanisms.

P44
NIHSS score and vessel occlusion in 2152 patients  
with acute ischemic stroke
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R. Lüdi1, X. Yan1, M. Arnold1, P. Mordasini2, U. Fischer1 
1Department of Neurology, Inselspital, University of Bern, 
Bern, Switzerland; 2Institute of Diagnostic and Interventional 
Neuroradiology, Inselspital, University of Bern, Bern, Switzerland
Background and purpose: There is some controversy on the 
association of the NIH Stroke Scale (NIHSS) score to predict 
vessel occlusion on arteriography in acute stroke.
Methods: We analyzed NIHSS scores and arteriographic 
findings in 2152 patients (35.4% women, mean age 66 ± 14 
years) with acute anterior or posterior circulation strokes. 
Results: 1603 patients were examined with magnetic resonance 
(MRA) and 549 with computed tomography arteriography (CTA). 
1043 patients (48.5%) (median NIHSS score 5, median time to 
clinical assessment 179 minutes) showed an arterial occlusion, 
887 in the anterior (median NIHSS score 7/0-31) and 156 in the 
posterior circulation (median NIHSS score 3/0-32). 860 
visualized occlusions (82.5%) were located centrally, i.e. in the 
basilar, vertebral, internal carotid, or M1/M2 segment of the 
middle cerebral artery. NIHSS scores turned out to be predictive 
for any vessel occlusions in the anterior circulation. Best cut-off 
values within 3 hours were NIHSS scores ≥9 (PPV 86.4%) and 
NIHSS scores ≥7 within >3–6 hours (PPV 84.4%). Patients with 
central occlusions presenting within 3 hours had NIHSS scores 
<4 in only 5%. In the posterior circulation and in patients 
presenting after 6 hours the predictive value of the NIHSS score 
for vessel occlusion was poor.
Conclusions: There is a significant association of NIHSS scores 
and vessel occlusions in patients with anterior circulation strokes. 
This association is best within the first hours after symptom 
onset. Thereafter and in the posterior circulation the association 
is poor.

P45
Perampanel as adjunctive therapy in patients with  
refractory partial-onset seizures: safety and tolerability 
analysis from a phase III trial
P. Ryvlin1, L. Lagae2, I. Unterberger3, D. Squillacote4,  
H. Yang4, D. Kumar4, A. Laurenza4 
1Hospices Civils de Lyon, Lyon, France; 2UZ Leuven, Leuven, 
Belgium; 3Medical University, Innsbruck, Austria; 4Eisai 
Neuroscience Product Creation Unit, New York, United States
Rationale: Perampanel (PER), a non-competitive AMPA receptor 
antagonist, was recently shown to be effective and well tolerated 
as adjunctive therapy in patients with uncontrolled partial 
seizures in a phase III randomized, double-blind, placebo-
controlled trial. Here we report further safety and tolerability data 
from study 305.
Methods: Patients aged >+12 years with uncontrolled partial 
seizures receiving stable doses of 1-3 concomitant antiepileptic 
drugs were included. Following a 6-week Baseline, patients were 
randomized (1:1:1) to once-daily oral treatment with placebo 
(PLC), PER 8 mg, or 12 mg for 19 weeks (Double-blind Phase: 
6-week Titration, 13-week Maintenance). The primary efficacy 
endpoint was percent change in seizure frequency. Safety and 
tolerability were assessed in the safety population.
Results: Of 389 patients randomized, 386 (PLC n = 136; PER  
8 mg n = 129; PER 12 mg n = 121) were included in the safety 
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population. The overall incidence of treatment-emergent adverse 
events (TEAEs) was 68.4% with PLC, 86.8% with 8 mg and 
86.0% with 12 mg. Most TEAEs were of mild or moderate 
severity – severe TEAEs were reported in 6.6% of PLC-treated 
patients, 9.3% of 8 mg patients and 10.7% of 12 mg patients.  
In the Titration Period the most common TEAEs were:  
dizziness (4.4%, 25.6% and 43.8% with PLC, 8 mg and 12 mg, 
respectively); somnolence (2.9%, 12.4% and 15.7%, 
respectively) and fatigue (5.1%, 9.3% and 11.6%, respectively). 
The most frequent TEAEs in the Maintenance Period were: 
dizziness (4.8%, 5.1% and 14.4%, respectively); headache 
(4.0%, 6.8% and 4.8%, respectively) and fatigue (2.4%, 4.2% 
and 6.7%, respectively). The occurrence of serious adverse 
events (SAEs) in PLC, 8 mg and 12 mg patients was 5.1%, 7.8% 
and 9.9%, respectively. Discontinuations due to TEAEs were 
higher in PER-treated patients compared with PLC (4.4%, 9.3%, 
and 19% with PLC, 8 mg, and 12 mg, respectively). TEAEs led to 
dose interruption/adjustment in 3.7%, 20.9% and 28.1% of PLC, 
8 mg, and 12 mg patients, respectively. No abnormal trends in 
laboratory tests, including QTc, were observed. Incidences of 
CPK and GGT >5x ULN were low and occurred more frequently 
in PLC patients. Reports of rashes were few (placebo n = 2;  
8 mg n = 6; 12 mg n = 3).
Conclusions: The most common TEAEs occurred more 
frequently when PER doses were increasing during Titration than 
in the Maintenance Period when doses were stable. Tolerability 
was acceptable across the dosing range in this study.

P46
Perampanel, a Selective, Non-Competitive AMPA  
Receptor Antagonist as Adjunctive Therapy  
in Patients with Refractory Partial-Onset Seizures:  
A Dose Response Analysis from Phase III Studies
L. Kramer1, E. Perucca2, E. Ben-Menachem3, P. Kwan4,  
J. Shih5, D. Squillacote1, H. Yang1, J. Zhu1, A. Laurenza1 
1Eisai Neuroscience Product Creation Unit, New York, United 
States; 2University of Pavia, Pavia, Italy; 3Salgrenska Academy, 
Göteborg, Sweden; 4Royal Melbourne Hospital, Melbourne, 
Australia; 5Mayo Clinic Florida, Jacksonville, United States
Objektive: Examine perampanel dose-response by pooled 
analysis of randomized, double-blind phase III studies 
(304/305/306) and open-label extension (OLE) study (307). 
Background: Pharmacokinetic/pharmacodynamic analyses 
show a linear perampanel exposure-response relationship, 
without change in slope across doses tested (2–12 mg/day). 
However, randomized dose efficacy analyses did not consistently 
demonstrate improvement with 12 mg/day versus 8 mg. Dose-
response analyses utilizing actual-dose data were performed  
to better understand these differences. 
Design/Methods: Analyses used integrated actual-dose data 
from the double-blind studies and OLE blinded Conversion 
Period (data cut-off 01/12/10). Seizure frequency data were 
analyzed from patients randomized to and completing at 8 mg 
during the double-blind studies, and whose last dose was 12 mg 
during the Conversion Period. Additionally, pooled analysis of 
patients completing studies 304 and 305 (trials including 12 mg 
doses) was performed. All analyses excluded Central/South 
American patients due to a significant treatment-by-region 
interaction. 
Results: Of 372 patients randomized to 8 mg (double-blind),  
273 completed at this dose; 267/273 entered the OLE; 209/267 
(78.3%) had dose increases from 8 mg (double-blind) to 12 mg 
(Conversion Period) by data cut-off. Median percent change in 
seizure frequency/28 days improved from –32.4% to –43.3%; 
50% responder rate increased from 37.8% to 43.5%. Patients 
completing the double-blind studies and the Conversion Period 
on 12 mg experienced similar benefits (change in seizure 
frequency –39.5% to –42.1%; responder rate 41.8% to 42.9%). 
In a 304/305 combined completers analysis (actual dose: 
placebo n = 182; 8 mg n = 158; 12 mg n = 114), 12 mg improved 
seizure-free rates versus 8 mg (4.4% versus 2.5%). Secondarily 
generalized seizures also improved with 12 mg versus 8 mg 
(change in seizure frequency –54.0% versus –46.0%). 
Conclusions: In actual-dose analyses, perampanel 12 mg/day 
demonstrated slightly improved efficacy over 8 mg/day. Inter-
related factors intrinsic to standard epilepsy study designs may 
not reflect the effect of the target randomized doses. Supported 
by: Eisai, Inc.
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G. Krauss1, E. Perucca2, M. Brodie3, J. French4,  
D. Squillacote5, H. Yang5, D. Kumar5, A. Laurenza5 
1John Hopkins University, Baltimore, United States; 2University 
of Pavia, Pavia, Italy; 3University of Glasgow, Glasgow, United 
Kingdom; 4Langune Medical Center, New York, United States; 
5Eisai Neuroscience Product Creation Unit, New York, United 
States
Objective: To assess responder and seizure-free rates in  
a pooled analysis of perampanel phase III studies. 
Background: Perampanel (4–12 mg/day) demonstrated efficacy 
in three phase III trials; proportions of patients with ≥50%,  
≥75%, and 100% (seizure-freedom) reductions in seizure 
frequency across the trials have not been assessed. 
Design/Methods: Following Baseline (6-weeks), patients  
(≥12 years) with uncontrolled, partial-onset seizures were 
randomized to once-daily placebo or perampanel 2, 4, 8, or 12 
mg (6-week Titration; 13-week Maintenance). Endpoints included 
50%, 75%, and 100% (seizure-freedom) responder rates during 
Maintenance (proportion of patients with reductions in seizure 
frequency/28 days vs Baseline). Efficacy analyses were based 
on the last actual perampanel dose in completer patients 
(treatment groups with n >50); Central/South American patients 
(n = 162) were excluded due to a significant treatment-by-region 
interaction (high placebo response). 
Results: Patients randomized during phase III were pooled  
as follows: placebo n = 442, perampanel 2 mg n = 180, 4 mg  
n = 172, 8 mg n = 431, 12 mg n = 255, with 2.9%, 1.1%,  
6.4%, 17.9%, 27.5% of patients, respectively, requiring dose 
reductions. Mean daily doses of perampanel were 1.99,  
3.77, 6.87, and 8.79 mg for the 2, 4, 8, 12 mg groups. Patients 
completing the studies at each actual dose were: n = 348,  
n = 161, n = 159, n = 46, n = 287, n = 14, n = 114, for placebo, 
perampanel 2, 4, 6, 8, 10, 12 mg. Median Baseline seizure 
frequency ranged between 10.2 and 18.9 per 28 days. 50% 
responder rates were 18.4% with placebo and 22.4%, 30.8%, 
37.6%, 39.5% with perampanel 2, 4, 8, 12 mg, respectively; 75% 
responder rates were 5.7%, 10.6%, 12.6%, 18.8%, and 20.2%, 
respectively. Proportions of patients achieving seizure-freedom 
during Maintenance were 1.1% with placebo and 1.9%, 5.0%, 
3.8%, 4.4% with perampanel 2, 4, 8, 12 mg. 
Conclusions: Perampanel (4–12 mg/day) markedly and dose-
dependently improved 50% and 75% responder rates and 
increased seizure-free rates. Supported by: Eisai Inc.
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Population pharmacokinetics and pharmacodynamics  
of perampanel: a pooled analysis from three phase III  
trials
A. Laurenza1, J. Ferry1, Z. Hussein1 
1Eisai Neuroscience Product Creation Unit, New York,  
United States
Rationale: Perampanel (PER) is an orally active, non-
competitive AMPA receptor antagonist, which was evaluated as 
add-on therapy in patients with refractory partial seizures. We 
report results from a population pharmacokinetic (pop PK) and 
pharmacokinetic/pharmacodynamic (PK/PD) analysis from 3 
randomized, double-blind, placebo-controlled phase III trials.
Methods: Studies were conducted in patients >+12 years) with 
refractory partial seizures, taking 1-3 concomitant antiepileptic 
drugs (AEDs). Following a 6-week Baseline Phase, patients were 
randomized to once-daily double-blind treatment (6-week 
Titration, 13-week Maintenance) with: placebo, PER 8 mg, or 12 
mg (1:1:1) (studies 304 and 305); and placebo, PER 2 mg, 4 mg 
or 8 mg (1:1:1:1) (study 306). Pop PK and PK/PD relationships 
were estimated using non-linear mixed-effect modeling.
Results: Of 1491 randomized patients, 770 were included in the 
pop PK analysis. PER PK was adequately described by a one-
compartment disposition model. PER apparent clearance (CL/F) 
was lower in females compared with males (0.605 L/h vs 0.730 
L/h); this difference is unlikely to be clinically relevant. The PK  
of PER as similar between adolescents and adults, and no 
significant inter-racial differences were observed. PER CL/F 
increased approximately 2-fold when co-administered with 
oxcarbazepine or phenytoin, and 3-fold with carbamazepine. 
Other AEDs did not affect PER clearance. PER had no clinically 
relevant effects on the PK of carbamazepine, clobazam, 
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clonazepam, lamotrigine, levetiracetam, oxcarbazepine, 
phenobarbital, phenytoin, topiramate, valproic acid, and 
zonisamide. The PK/PD population included 1109/1491 patients. 
Seizure frequency decreased with an increase in average 
exposure to PER at steady state, and the probability of an 
individual to be a responder increased significantly with an 
increase in exposure PER. Concomitant AEDs had no effect on 
the exposure/efficacy relationship for seizure frequency or the 
probability of response. The decrease in seizure frequency  
was not affected by gender, body mass, age, race, or region.  
The probability of occurrence of fatigue, somnolence, gait 
disturbances, dizziness, weight increase, irritability, dysarthria, 
and euphoric mood increased with increased PER exposure.
Conclusions: PER PK was described by a one-compartment 
model with first-order elimination. An exposure/efficacy 
relationship and increased probability of a response with 
increasing exposure to PER were 

P49
Psychogenic tetraparesis and bilateral upper limb  
dystonia, regressive under short propofol-induced  
sedation and during hepatic encephalopathy
F. Medlin1, S. Aybek1, A. Berney2, E. Guedj4,  
A. Bischof Delaloye3, J.O. Prior3, K. Diserens1 
1Neurology Service, Department of Clinical Neurosciences, 
Lausanne University Hospital, CHUV, Lausanne, Switzerland; 
2Department of psychiatry, Lausanne University Hospital, CHUV, 
Lausanne, Switzerland; 3Nuclear Medicine Service, Lausanne 
University Hospital, CHUV, Lausanne, Switzerland; 4Aix-Marseille 
University, CNRS UMR 7289, INT, Marseille, France
Introduction: Psychogenic neurological disorders are common 
in clinical practice but their underlying pathophysiological and 
neuronal correlates remain thus far unknown. 
Objective: We present a clinical long-term follow-up of a patient 
with psychogenic tetraparesis and bilateral upper limb dystonia 
that resolved under two specific conditions: a propofol-induced 
sedation and at an advanced stage of hepatic encephalopathy. 
Method: The patient underwent metabolic brain imaging with 
F-fluorodeoxyglucose PET/CT (FDG-PET/CT) in baseline  
resting state and during a short propofol-induced sedation. 
Results: In baseline resting state compared to 25 healthy 
controls, hypermetabolism was found within the left medial 
temporal cortex and the pons, and hypometabolism within right 
frontal, central, superior temporal and inferior parietal cortices.  
A second brain FDG-PET/CT during short-propofol-induced 
sedation was identical to controls and the patient showed 
temporary resolution of motor symptoms. 
Conclusion: We hypothesize that internal representations 
derived from unconscious emotional conflicts took control of 
motor function. In addition, our imaging observation underscores 
the key role of limbic structures in modulating higher order 
executive functioning.

P50
REM sleep reduction identifies patients with  
a poor recovery after stroke
S. Fulda1, I. Zavalko2, L. Nobili3, J. Mathis4, C. Cereda1,  
I. Pisarenco1, C.L. Bassetti4, M. Manconi1 
1Sleep and Epilepsy Center, Neurocenter of Southern 
Switzerland, Civic Hospital (EOC) of Lugano, Lugano, 
Switzerland; 2Severtsov Institute Ecology/Evolution Russian 
Academy of Sciences, Moscow, Russian Federation; 3Center  
of Sleep Medicine, Niguarda Hospital, Milan, Italy; 4Department 
of Neurology, University Hospital, Bern, Switzerland
Objective: To explore whether sleep during the acute phase 
after ischemic stroke is associated with early neurological 
worsening, short or long term recovery. 
Methods: Sixty five Patients with TIA or ischemic stroke 
participating in the prospective, multicentre SAS-CARE1 study 
(NCT01097967) had polysomnography within 9 days after stroke 
onset and after 3 months as well as valid NIHSS scores at 
admission, after 24h, at discharge, and after 3 months. Patients 
were classified as having good or poor, short term (discharge)  
or long term (3 months) recovery based on the expected 
improvement given their NIHSS scores at admission. 
Results: Patients with poor short term and with poor long term 
recovery had significantly reduced REM sleep (reduced 
proportion of REM sleep and prolonged REM latency) during the 
acute phase after stroke independent of stroke severity. REM 
reduction was no longer apparent after 3 months. 

Conclusions: Acute REM reduction after stroke predicts poorer 
prognosis independent of stroke severity and sleep disordered 
breathing. Future studies are needed to confirm this as an early 
marker that can aid in identifying patients who might profit most 
from additional and early interventions.

P51
Reperfusion drives ubiquitin aggregate formation  
in experimental stroke, and requires both –  
oxygen and glucose
T. Kahles1, K. Hochrainer2, K. Jackman2, J. Anrather2,  
C. Iadecola2 
1Kantonsspital Aarau, Neurologische Klinik, Aarau, Switzerland; 
2Weill Cornell Medical College, Department of Neurology/
Neuroscience, Division of Neurobiology, New York, United States
Introduction: The ubiquitin-proteasome system (UPS) plays a 
pivotal role in a variety of cellular processes and constitutes the 
principal cellular mechanism for protein degradation. In particular 
under stress conditions the UPS substantially contributes to the 
maintenance of homeostasis by removing misfolded and 
damaged proteins from the circulating protein pool. Impairment 
of this process leads to the formation of ubiquitin containing 
protein aggregates (UbA). Previous studies demonstrated the 
occurrence of cerebral UbA in experimental stroke at 1 h after 
reperfusion. However, a detailed timecourse and the elements 
required for UbA formation in this context need further elucidation 
and might serve to explain their pathophysiological significance. 
First we determined the temporal profile and the distribution of 
UbA in the brain following ischemia and reperfusion (I/R). In a 
second step we investigated the necessary factors for UbA 
formation after stroke. 
Methods: We used a murine middle cerebral artery occlusion 
model (30 min or permanent) with different periods of reperfusion 
to determine the timecourse of UbA formation. In order to  
identify the relevant factors for UbA generation we exposed 
organotypical hippocampal slices from mice to oxygen-glucose 
deprivation (OGD, 50 min) with or without reestablishing oxygen 
and/or glucose in vitro. Ubiquitin aggregates were detected in 
detergent/salt-resistant cell fractions by western blotting with 
anti-ubiquitin antibody at different time points. 
Results: Following 30 min of ischemia UbA increased as early 
as 5min after restoration of blood flow, reached a maximum 
between 1–3 h and declined gradually between 6–24 h of 
reperfusion. UbA were mainly located in the cerebral cortex. 
Even after very short ischemic periods (5 min), we were able to 
detect UbA at 1h of reperfusion. In contrast, we could not find 
UbA formation in permanent ischemia. OGD presented a similar 
pattern with an early increase in UbA after reoxygenation with 
oxygen plus glucose and missing UbA in permanent OGD. 
Interestingly, lack of either oxygen or glucose during 
reoxygenation attenuated UbA accumulation. 
Conclusion: I/R is associated with UbA formation, predominantly 
in the ischemic cortex and reperfusion is mandatory in this 
context. UbA formation depends on the availability of both – 
oxygen and glucose – during reperfusion/reoxygenation and it 
occurs even with short ischemic periods, where no detectable 
structural tissue damage is expected.

P52
SAFEMOVE – Safe mobility of elderly in the vicinity  
of their home and on journeys
R. Ganea1, R. Müri1, R. Müri2, U.P. Mosimann1,  
U.P. Mosimann3, T. Nef1, T. Nef4 
1Gerontechnology and Rehabilitation Group, University of 
Bern, Bern, Switzerland; 2Division of Cognitive and Restorative 
Neurology, Department of Neurology, Inselspital, University of 
Bern, Bern, Switzerland; 3Department of Old Age Psychiatry, 
University Hospital of Psychiatry, University of Bern, Bern, 
Switzerland; 4ARTORG Center for Biomedical Engineering 
Research, University of Bern, Bern, Switzerland
Problem Statement: Numerous elderly people avoid leaving 
their home because they feel insecure and stressed outdoors. 
This can lead to a reduced physical and cognitive activity which 
might have a further negative influence on physical and cognitive 
performance. Within the framework of EU-project SAFEMOVE, 
we aim at enhancing outdoor mobility by two means: i) context-
aware navigational support while outdoors and ii) physical and 
cognitive training programs to help elderly people to maintain 
physical and cognitive fitness. 



S C H W E I Z E R  A R C H I V  F Ü R  N E U R O L O G I E  U N D  P S Y C H I A T R I E  2012 ;163 (S u p p l .  5 ) www . sanp . c h  |  www . asnp . c h 21 S

Posters SNG/SSN

Methodology: Chronic medical conditions can lead to physical, 
sensory or cognitive impairment, which then can cause functional 
impairment in the ability to perform activities of daily living (ADL) 
and instrumented activities of daily living (iADL). Outdoor mobility 
(i.e. walking and using public transportation) is an iADL that 
requires the integration of high level cognition, vision and  
motor function and it causes physical load (i.e. use of public 
transportation) and cognitive load (i.e. complexity of the 
navigation). We hypothesize that stress occurs when the 
required physical load is higher than the physical performance  
of the person; respectively when the cognitive load is higher  
than the cognitive perfor-mance.
The cognitive and physical loads are amplified by sensory, 
physical and cognitive impairment. Sensory impairment 
increases the cognitive load, which is required to maneuver 
through a given environment, because impaired vision needs  
to be compensated elsewise (i.e. hearing, tactile, etc.). These 
compensatory actions require additional cognitive/physical work 
that adds to the total cognitive/physical load. 
It is possible to reduce the person’s stress by reducing the 
cognitive/physical load and to enhance the physical and cognitive 
performance through training that aims at maintaining physical 
and cognitive fit-ness.
That is why the envisioned SAFEMOVE approach is twofold –  
a context-aware navigational support that is combined with 
home-based training. 
Expected Results and Outlook: The project has started in  
July 2012 and current work is to elaborate a comprehensive  
view of users and stakeholders needs. This includes the context 
analysis, scenario definition, use-case analysis, requirement 
engineering, state-of-the art investigation, definition of evaluation 
and demonstration scenarios. The technical development will be 
iterative with the first pilot device available for user trails in mid-
2013.

P53
Safety and efficacy of lacosamide for adjunctive  
treatment of refractory status epilepticus:  
a large comparative cohort study
R. Sutter2, S. Marsch1, S. Rüegg1 
1University Hospital Basel, Basel, Switzerland; 2Division of 
Neuroscience Critical Care, Department of Anesthesiology, 
Critical Care Medicine and Neurology, Johns Hopkins University 
School of Medicine, Baltimore, United States
Objectives: Refractory status epilepticus (RSE) is a life-
threatening emergency with high morbidity and mortality 
requiring neurointensive care. Established treatment paradigms 
include first generation antiepileptic drugs (AED) and 
anesthetics. Lacosamide (LCM) is a new broad spectrum AED, 
holding promises as a potent treatment option for RSE. However, 
high-class evidence regarding safety and efficacy in treatment of 
RSE is lacking. 
The aim of this study was to evaluate the safety and efficacy of 
i.v. administered LCM as an add-on treatment in RSE patients.
Methods: All consecutive patients with RSE that were treated on 
intensive care units of the University Hospital Basel (Switzerland) 
between 2005 and 2011 were included. Patients were 
categorized according to their antiepileptic treatment (with and 
without LCM). A comprehensive medical chart review was 
performed.
Results: Of 260 patients with status epilepticus 111 (43%) 
developed RSE of which 59 (53% of RSE) were treated with 
LCM. Mean number of AEDs did not differ between patients with 
and without LCM. RSE could be terminated more often  
(OR 3.91, p = 0.015) and mortality was significant lower  
(OR 0.37, p = 0.014) than in patients without LCM, even when 
adjusted for age, resuscitation and stroke (OR 3.73, p = 0.04;  
OR 0.33, p = 0.018). There were no serious adverse events  
due to antiepileptic treatment.
Conclusion: LCM was well tolerated and had a favorable safety 
profile as adjunctive treatment for RSE. Its use was associated 
with decreased mortality and increased termination of RSE. 
Prospective studies are warranted to further strengthen the 
evidence of efficacy, safety and tolerability of LCM for the 
treatment of RSE.

P54
Sings of brain stem involvement in episodic  
ataxia type 2
Stefan Kipfer and René M. Müri
Introduction: Mutations in the voltage-gated Cav2.1 P/Q-type 
calcium channel (CACNA1A) can cause a wide spectrum of 
phenotypes, including episodic ataxia type 2 (EA2). Episodic 
ataxia type 2 (EA2) is an autosomal dominant inherited disorder 
usually presenting with recurrent episodes of vertigo and ataxia 
lasting for hours to days. Attacks may be triggered by alcohol, 
fever, and physical or emotional stress. Symptoms range from 
pure ataxia to other neurological symptoms such as migraine-like 
headache, fluctuating limb weakness, dystonia, and epileptic 
seizures. Beside the growing number of descriptions of novel 
CACNA1A mutations with EA2 phenotype there are rare reports 
on interictal oculomotor signs other than nystagmus. We present 
saccadic characteristics in a novel CACNA1A mutation and an 
unclassified in-frame variant in three members of a Swiss family 
presenting as EA2 phenotype.
Methods: Four members of a Swiss family were examined  
in the University Hospital of Bern. Due to the typical history,  
we suspected EA2 in the 22 year-old female index patient,  
her mother and one of her two siblings. Genetic testing for 
CACNA1A mutation, clinical and neurophysiologic studies  
were performed. For the quantification of interictal motor resp. 
cerebellar deficit we used the International Cooperative Ataxia 
Rating Scale. Quantitative testing of saccades was performed  
on all three mutation carriers. 
Results: Interictal clinical examination showed only minor 
neurological abnormalities as mild limb ataxia and nystagmus, 
but most interestingly saccade analysis by oculography of all 
three affected individuals showed slowed average saccade 
velocity. Genetic testing of CACNA1A revealed a de novo frame-
shift mutation (c.2691dupC/p.Thyr898Leufs*170) in the index 
patient in addition to an unclassified in-frame variant 
(c.6657_6659dupCCA/p.His2220dup) segregating in all three 
affected individuals. 
Conclusion: The co-occurrence of two novel CACNA1A variants 
in the index patient present as EA2 with reduced average 
saccadic velocity. Slow saccades were also detected in both 
carriers of the CACNA1A in-frame variant, which suggests brain 
stem involvement in EA2. Oculography may be an additional 
helpful diagnostic tool in EA2, especially in cases with nearly 
normal interictal neurologic examination. 

P55
Subjective perception of sleepiness in a driving  
simulator is different from perception in the  
maintenance of wakefulness test
D. S. Schreier1, C. R. Roth1, J. M. Mathis1 
1Centre of Sleep Disorders, Department of Neurology,  
Inselspital Bern, Bern, Switzerland
Introduction: We have recently described sleep deprived 
healthy subjects, who did not signal their subjective sleepiness 
before the first microsleep during the maintenance of 
wakefulness test (MWT) [1]. Here we tested whether subjects 
spontaneously signalled sleepiness before their first microsleep 
in four conditions, the MWT and while steering a driving simulator 
both, before and after sleep deprivation.
Methods: Twenty-four healthy subjects (20-26y) were tested 
before and after one night of sleep deprivation in a MWT and in  
a “divided attention steering simulator” (DASS) during 40 and  
60 minutes respectively. Participants were instructed to signal 
sleepiness as soon as they realized the first symptoms of 
sleepiness or tiredness in addition to stay awake as long as 
possible. They were rewarded for optimal performance. Data 
acquisition consisted of a standard electroencephalography 
(EEG), electrooculography (EOG), submental electromyography 
(EMG) and face videography. Microsleep was defined by a sleep 
fragment in EEG lasting >3s and overt sleep >15 sec (AASM 
criteria) respectively while the eyes were closed. For statistical 
comparisons between conditions and missed sleep perception 
Chi-squared test was used. 
Results: Seven subjects (29%) missed to signal sleepiness 
before the first microsleep in the MWT after sleep deprivation 
and one subject did so in the MWT before sleep deprivation (p 
<0.02). No subject missed to signal sleepiness before the first 
microsleep in both DASS. After sleep deprivation significantly 
less subjects missed to signal their sleepiness in the DASS 
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compared to the MWT (p <0.004) whereas no relevant difference 
between the tests was observed before sleep deprivation.
Conclusions: These results confirm our earlier study in MWT 
[1], but in addition show, that purely internally driven subjective 
perception of sleepiness is more accurate during tasks which 
include a permanent feedback of performance such as driving 
compared to the passive situation of the MWT. Subjective 
perception of sleepiness is less accurate after sleep deprivation 
compared to the rested state suggesting that sleepiness impairs 
perception of sleepiness itself. However this effect is 
overweighed by the performance feedback while driving. 
[1] U. S. Herrmann, C. W. Hess, A. G. Guggisberg, C. Roth,  
M. Gugger, and J. Mathis. Sleepiness is not always perceived 
before falling asleep in healthy, sleep-deprived subjects. Sleep 
Med 11 (8):747–51, 2010.

P56
Successful Management of Augmentation in  
Restless Legs Syndrome by Pramipexole Extended  
Release
M. Maestri1, S. Fulda1, C. Bassetti2, M. Manconi1 
1Sleep and Epilepsy Center, Neurocenter of Southern 
Switzerland, Civic Hospital (EOC) of Lugano, Lugano, 
Switzerland; 2Department of Neurology, University Hospital, 
Bern, Switzerland
Restless legs syndrome is generally succesfully treated  
with dopaminoagonist (DA) but some complications occur. 
Augmentation is nowadays the main challenge in RLS treatment 
and no guidelines on its management are available. We describe 
the successful management of 7 consecutive RLS patients with 
severe DA-related augmentation by shifting their medication from 
an immediate release DA to the extended-release (ER) 
pramipexole. From our experience, we would suggest to consider 
long-acting DA as a strategy of management of augmentation 
and also for daytime symptoms, when needed. This option 
seems to be easier to perfome than the other possibility actually 
suggested and followed.

P57
Symptomatic treatment with idebenone in a very  
late-onset Friedreich’s ataxia with no cardiomyopathy
I.B. Beiser Ines1, K.A. Ackermann Karin1, A.G. Galimanis 
Aekaterini1, M.S. Schüpbach, W.M. Michael1, A.K. Kaelin- 
Lang Alain1 
1Movement Disorders Center, Department of Neurology, 
Inselspital, Bern, Switzerland
Introduction: To describe the effect of idebenone on 
neurological symptoms in a patient with Friedreich ataxia (FA). 
Idebenone is a synthetic analog of coenzyme Q10, that may 
have a neuroprotective effect in FA. It is not known to have 
symptomatic effects on neurological symptoms. 
Methods: Prospective clinical evaluation using the International 
Cooperative Ataxia Rating Scale (ICARS).
Results: A patient with sporadic very late-onset FA had 
disturbing head tremor and gait ataxia but no spinal atrophy or 
relevant cardiac abnormalities. Following idebenone treatment 
there was a worsening of head tremor and of ataxia from ICARS 
score 16/100 to 32/100 within 3 years. When idebenone was 
discontinued there was a rapid and unexpected worsening of the 
tremor and ataxia (ICARS score 4 months later: 36/100). As soon 
as idebenone was restarted ICARS score regressed to the 
original score of 32/100.
Conclusions: This case report suggests that idebenone might 
have a symptomatic effect on neurological symptoms in FA as 
has been shown for cardiac involvement.

P58
Temporal arteritis as a differential diagnosis of stroke 
despite high vascular risk profile: three instructive  
cases
S. Nitschke¹, S. Hägele-Link¹, G. Kägi¹, S. Müller¹,  
C. Öhlschlegel², J. Weber³, B. Weder¹, B.Tettenborn¹ 
¹Department of Neurology; ²Institute of Pathology;  
³Institute of Radiology 
Kantonsspital St. Gallen, Switzerland
We present the case of a 72-year old man who noticed sudden 
onset sensory motor deficits of the left side lasting for about 
15–30 minutes. A couple of days before he suffered from diplopia 

lasting for a few minutes. Cranial magnetic resonance imaging 
showed bihemispheric cerebellar ischemic infarcts and the 
patient was transferred to our hospital for further investigations. 
The patient had a high vascular risk profile with hypertension and 
diabetes. There was no evidence for headache or other visual 
disturbances and the patient was in an overall good condition 
apart from a slight ataxic gait.
Cerebrovascular imaging (MRI and ultrasound) revealed 
segmental stenosis and a halo-sign of both vertebral arteries  
and only little atheromatosis of the carotid arteries. The halo- 
sign could also be seen in the superficial temporal arteries. 
Erythrocyte sedimentation rate and C-reactive protein were 
elevated (54 mm/h, 20 mg/l). These findings supported the 
differential diagnosis of temporal arteritis and we started with 
high dose steroids which were slowly tempered down over 
weeks. The histological examination of the left superficial 
temporal artery confirmed the diagnosis.
Apart from the patient above we report two elderly women with  
a more typical presentation of temporal arteritis with fever and 
weight loss. They both had been diagnosed with polymyalgia 
rheumatica (6 and 10 months before) and had been treated with 
steroids. Both developed multiple strokes in the posterior 
circulation, one also had anterior ischemic optic neuropathy. 
We would like to point out that one should keep in mind temporal 
arteritis as a differential diagnosis of stroke in the posterior 
circulation especially if there are segmental concentric stenosis 
in the vertebral arteries (halo in sonography) in contrast to little 
changes in the anterior circulation – also in a patient with a high 
vascular risk profile and even if the patient is in a good condition 
and there are no obvious systemic signs of vasculitis. The 
immediate therapy with adequate doses of steroids can prevent 
a fatal course.

P59
The CoHead – Study: Copeptin as an independent  
and additive biomarker in acute headache
K. Haaf1, C.A. Blum2, P. Schütz2, M. Katan4, S. Biethahn1,  
B. Winzeler3, N. Nigro3, K. Timper3, J. Tepperberg1,  
A. Huber5, U.W. Buettner1, B. Mueller2, M. Christ-Crain3 
1Neurologische Klinik, Kantonsspital, Aarau, Switzerland; 
2Endokrinologie und Innere Medizin, Medizinische 
Universitätsklinik, Kantonsspital, Aarau, Switzerland; 
3Endokrinologie, Diabetologie und Metabolismus, 
Universitätsspital, Basel, Switzerland; 4Neurologische 
Klinik, Universitätsspital, Zürich, Switzerland; 5Zentrum für 
Labormedizin, Kantonsspital, Aarau, Switzerland
Background: In the emergency setting, non-traumatic  
headache (NTH) is a benign symptom in 80% of cases,  
but serious underlying conditions need to be ruled out.
Copeptin, a surrogate for antidiuretic hormone (ADH), is  
a marker for the individual stress level. We evaluated the 
prognostic value of copeptin in discriminating benign headache 
from potentially serious secondary headaches, which require 
prompt hospitalisation and intervention. 
Methods: Patients presenting with NTH to the ED of 2 tertiary 
care hospitals were consecutively screened and prospectively 
included into an observational cohort study. Baseline data was 
assessed by validated standardized diagnostic questionnaire. 
Clinical items and course were recorded. Copeptin was obtained 
on admission and measured by batch analysis. The final 
diagnosis was made by two physicians and verified by a board-
certified neurologist, all blinded to copeptin levels. The primary 
endpoint was serious secondary NTH as opposed to benign, 
self-limiting NTH. We assumed a critical range between 5 and 20 
pmol/l. For two-group tests, Mann-Whitney-U-test was performed 
if adequate. ROC was calculated for copeptin and for defined 
clinical items serving as red flags. 
Results: Of 250 patients included in the study, 137 patients were 
classified as having a primary headache, 5 a trigeminal 
neuralgia, and 109 as secondary headache. Fifty-four patients 
(49.5% of the cases with secondary headache) had a serious 
secondary NTH. Serious secondary NTH had significantly higher 
copeptin levels (p = 0.0025). The AUC for copeptin was 0.70 (SD 
Error 0.05, 95% CI 0.6 – 0.8, p = 0.0002), for clinical red flags 
0.52 (SD error 0.05, 95% CI 0.4–0.6, p = 0.7). Sensitivity for the 
lower copeptin cutoff of 5.0 pmol/l was 63.2% and specificity 
69.9%, for the higher copeptin cutoff of 20 pmol/l, 10.5% and 
95.2%. A retrospective adjustment of copeptin cutoffs to 2.5 and 
5.0 pmol/l resulted in a sensitivity of 92% and 67% and specificity 
of 22.5% and 70% (SD Error 0.04, 95%CI 0.6–0.7, p= 0.0026). 
Furthermore, if red flags were combinated with copeptin, false 
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positives of the red flags were lowered from 75% to 61%  
and true positives were augmented from 3% to 17% with true 
positives remaining at 20%, but at the cost of 0.8% false 
negatives.
Conclusion: Copeptin values in serious secondary NTH are 
significantly higher than in benign headaches. Copeptin offers  
an independent and additive biomarker for clinical judgement in 
NTH.

P60
The Swiss perspective of anti-JC-virus antibody  
testing: Expectations and experiences in clinics  
and private practice
M. Linnebank1, E. Villiger2, R. Zwicky2, M. Gerber3, M. Traber2 
1Department of Neurology, University Hospital Zurich, Zurich, 
Switzerland; 2Biogen Idec Switzerland AG, Zug, Switzerland; 
3GEM Clinical Research Consulting, Unterägeri, Switzerland
Introduction: The STRATIFY JCV® test shows high sensitivity 
and specificity to detect the presence of anti-JCV antibodies in 
MS patients as a risk factor for the development of PML during 
natalizumab (NTZ) treatment.1, 2 This survey aimed at analyzing 
Swiss neurologists’ perspective on the value of STRATIFY JCV 
in clinical practice and its impact on routine treatment decision 
making.
Methods: Neurologists already experienced with testing were 
interviewed for 13 questions with following items: number of MS 
patients in total and currently treated with NTZ or first line 
disease modifying therapies (DMT), test logistics satisfaction, 
number tested and reason for testing, test results and impact  
of JCV antibody status on treatment decision (scores: 1 = not 
important to 5 = very important).
Results: Data from 39 Swiss neurologists, 38.5% from clinics 
and 61.5% from private practice, were obtained and analyzed. 
Most of the physicians in clinics had 71 to >100 MS patients in 
care, while half of the physicians in private practice had 21 to  
70 MS patients in care. The surveyed neurologists together 
cared for at least 2000 treated MS patients. The proportion of 
NTZ patients was higher in clinics compared to private practice. 
Overall, the STRATIFY JCV test was known by 38 of the 39 
physicians while testing logistics was mostly well received.
The number of NTZ patients tested was available for 29 
neurologists and totaled 660 patients. 79.5% physicians were 
testing all of their NTZ-treated patients, and overall, the JCV 
antibody seroprevalence rate was 51.7%. 
One physician was testing all DMT-treated patients, 24 indicated 
partial testing. The most frequent reason for testing was “flare 
under DMT” reported by 48.7%, followed by “progression of 
disability” with 20.5%.
Overall, 74% of the physicians noted that the STRATIFY JCV 
test is important to very important (score >=3 of 5) for therapy 
decisions. Physicians in private practice valued the test higher 
with the test result being important for patient management by 
80%. After testing, 43.6% of the neurologists changed the current 
DMT therapy.
Conclusions: This survey concludes that anti-JCV antibody 
testing is valued for the selection of patients and management of 
MS treatment options and therefore is used broadly in clinics and 
private practice.
1. Gorelik L, Lerner M, Bixler S et al. Ann Neurol. 2010; 68:295–
303.
2. Bloomgren G et al. N Engl J Med. 2012;366:1870–80.
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Unilateral myokymia of the tongue –  
two cases, different aetiologies
D. Leupold1, N. Kuppelich1, L. Schilg1, A. Felbecker1,  
B. Tettenborn1, T. Hundsberger1 
1Department of Neurology, Cantonal Hospital, St. Gallen, 
Switzerland
Introduction: Myokymia is usually recognized as continuous 
involuntary fine movements of the muscle. It is a very rare 
condition and occurs mostly as focal or segmental myokymia in 
association with a history of radiotherapy, facial myokymia in 
inflammatory demyelinating diseases or neurovascular 
connection syndromes, brainstem neoplasms, Guillain-Barré-
syndrome or other intramedullary pontine lesions. Therefore, 
detection of myokymic discharges in EMG will guide differential 
diagnosis. We here report two patients with the unusual 
appearance of unilateral myokymia of the tongue with different 
aetiologies. 

Patients: Case 1: A 48-year old woman presented with 
permanent involuntary undulating painless movements of the 
tongue. Three years ago she underwent postsurgical gamma 
knife radiosurgery for an ipsilateral cerebello-pontine angle 
schwannoma. Repeated magnetic resonance imaging (MRI)  
of the brain did not reveal any evidence of tumour recurrence.  
Case 2: A 43-year old man presented with recurrent rippling and 
quivering movements of the tongue for approximately one year. 
These episodes last for some seconds and occur several times  
a day. He described swelling in his tongue which caused speech 
difficulties. MRI scan of the brain disclosed a space occupying 
meningioma in the area of the hypoglossal canal with 
accompanying displacement of the medulla oblongata as the 
underlying lesion. 
Results: In both cases needle electromyography revealed 
myokymic discharges of the tongue guided by clinical suspicion. 
They are characterized by rhythmic, grouped, spontaneous 
repetitive discharges, which originate from spontaneous 
depolarization or ephaptic transmission along demyelinated 
segments of the nerve. This finding is suggestive of a 
hypoglossal nerve lesion leading to hyperexcitability of the  
nerve membrane.
Conclusion: Myokymia of the tongue is a very rare condition 
and is much less common then facial or other focal myokymia 
syndromes. Different aetiologies as former radiotherapy and a 
space occupying meningioma of the cerebrospinal passage 
affecting the hypoglossal nerve caused myokymia in the two 
cases presented here. With this report we aim to raise clinical 
suspicion of tongue myokymias and underline the high clinical 
and electromyographic impact of myokymias with regard to 
differential diagnosis.
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Verbal fluency performance after deep brain  
stimulation: effects of age
U. Gschwandtner1, N. Benz1, R. Zimmermann1,  
F. Hatz1, E. Taub2, P. Fuhr1 
1Department of Neurology, Hospital of the University  
of Basel, Basel, Switzerland; 2Department of Neurosurgery, 
Hospital of the University of Basel, Basel, Switzerland
Introduction: Performance in executive functions, mainly in 
verbal fluency tasks, is lower 6 to 36 months after DBS surgery 
in PD patients (Witt et al. 2008, Zangaglia et al. 2009), while 
global cognition remains stable. It has also been shown that 
verbal fluency performance depends on age in PD patients who 
have not undergone DBS surgery (Obeso et al. 2012). In this 
study, we investigate the effect of age on changes in verbal 
fluency in the setting of DBS surgery.
Methods: The study included 15 consecutive PD patients who 
underwent DBS (medians and ranges: age, 66 years [28-76]; 
schooling, 11 years [2-20]; MMSE, 28 points out of 30 [27-30]; 
postoperative follow-up, 11 months [5-50]) and 5 who did not 
(age, 71 years [52-72]; schooling,16 years [11-20]; MMSE, 28 
points out of 30 [27-30]; follow-up time, 26 months [11-39]. The 
DBS patients were tested in semantic and verbal fluency  
tasks before and after surgery. The PD patients without DBS 
underwent baseline and follow-up testing. The change of 
performance in verbal fluency was calculated as the patient’s 
z-score (corrected for age, sex, and educational level) of fluency 
tasks after DBS (or at follow-up) minus the z-score before 
surgery (or at baseline), divided by the standard deviation of 
baseline testing. 
Results: The two groups did not differ significantly with respect 
to the change of z-scores over time in either fluency tasks 
(Mann-Whitney-U-Test, p > .05). Linear regression revealed that 
changes in phonemic fluency performance were independent of 
age, but that there was a near-significant correlation between the 
change in semantic fluency performance and the patient’s age at 
baseline or at the time of DBS surgery.
Conclusions: PD patients’ decline in semantic fluency 
performance over time may depend on age but seems to be no 
worse in those who undergo DBS than in those who do not. This 
may suggest that age influences semantic fluency performance 
in PD patients more than DBS does.
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