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Conference Program

Electrophysiological brain research has a longiticatdgoing back as far as 1875 when the first
report on animal electroencephalogram (EEG) wadighdd by Caton. Consequentially, the
first recordings from the human skull were reported Berger in the late 20’s of the last
century. Not long thereafter, the intriguing wodfithe effects of drugs on the EEG opened up,
a scientific area now known as pharmaco-EEG reke&ncl957, Roth and colleagues reported
EEG changes associated with favorable treatmemiomé to ECT, laying the foundation of
what we now consider as EEG Based PersonalizeddviediWith the advent of computerized
methods for signal processing and quantificatiorthef EEG, the landscape changed further.
These developments highlight the value and lontphisof EEG as a valuable tool to quantify
the effects of pharmacological treatments on tlanband importantly, to predict their clinical
outcome from the brain.

To date, the impressive progress in knowledge aathodlology in pharmaco-EEG research
still enjoys the advantageous exchange of empifindings and insights between animal and
human research. This interdependence is reflectetid program of the ¥8biennial IPEG
Conference.

A second, consistent factor in the advancemenhafmaco-EEG research is the development
of novel technologies that brought refinement ia tfuantification and analysis procedures. In
the early years up to 1950 pharmaco-EEG studiesdreh skilled hand and eye methods. Next
the development of passive electronic filters amgpléude integrators changed our vision on
the EEG, while from 1965 onwards the applicatiorcamputers fostered the measurement of
frequency, amplitude, variability, evoked and evexlated potentials and polysomnography.
From 1980 to 1995 multi-lead analysis enabled theetbpment of topographic EEG/ERP
(“EEG mapping”) that was paralleled by the develepimof algorithms to locate sources of
electrophysiological activity.

The last decade has brought many attempts to iregiee understanding and the sophisticated
analysis of the electrophysiological brain as thdeensional organ. Combined application

with, for example, imaging techniques (e.g. fMRI)mmvel (non-linear) analysis methodology

shows that the pharmaco-EEG, with its outstandempbral characteristics and its unique

applicability in man and animal alike, has a powkpbtential we are still learning to use. It can

help us to further understand brain dynamics asdpéthology, and to support (e.g. as a
biomarker) the discovery, the development and dingeted application of drugs to treat CNS

disorders.

It is therefore not so surprising that a small batlicated society as the IPEG manages to
successfully organize a series of biennial meetmygselectrophysiological brain research in
preclinical and clinical pharmacology and relatezds. Progress in pharmaco-EEG research
relies on the continuing input from a broad ranfexperts such as preclinical and clinical
pharmacologists, psychiatrists, (neuro-)psychotsegiseurologists, biologists, bio-statisticians,
and computer scientists. The IPEG scientific mgstiaim to bring these experts together in a
colorful palette of symposia on pharmaco-EEG redety expand and update the knowledge in
this increasingly complex field.
We welcome you to this, the ®8PEG Conference, and look forward to an excelkmd
exciting meeting.
Ulrich Hegerl
Sebastian Olbrich
Leslie Prichep
Martijn Arns
Marc Jobert

(IPEG2014 Conference Organisation Committee)
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Thursday, September 25th

The special symposium on EEG Based Personalizeccimedn psychiatry and the
traditional Training Course will be conducted inrgdkel. Both programs can be found
below.

EEG-based Personalized Medicine in Psychiatry Symgam
(Venue )

9.00-9.15 Introduction to the EEG Based PersondlMedicine day
Martijn Arns & Sebastian Olbrich

EEG-Vigilance Regulation: A Framework for treatmprediction?

9:15-10:00 EEG-vigilance regulation in neuropsytigalisorders
Ulrich Hegerl

10.00-10:45 EEG-vigilance and the autonomous nerggatem in the prediction of
antidepressant treatment: Findings from the iISPQGstdy
Sebastian Olbrich

10:45-11:00 Coffee break

Recent results and challenges of prediction of lsyigc treatment outcome.

11:00 - 11:45 The utility of electrocortical meassiin characterizing depression and treatment
response
Natalia Jaworska

11:45 — 12:30 Response prediction of psychiateattnent — how close is practical application?
Jurgen Gallinat

12:30-13:30 Lunch

Personalized medicine, the next step? Internatiomalticenter studies: EMBARC and iISPOT
13:30-14:15 EMBARC Study on Biological BiomarkensHsychiatry
Gerard Bruder

14:15-15.00 First results of the iISPOT studies @pi2ssion and ADHD: EEG alpha asymmetry
as a gender specific predictor of SSRI treatmetdarne
Martijn Arns

15:00-15:30 Coffee break

15.30-15.45 The IPPEC, a new industry-academieiivié to set up a global, translational and
precompetitive pharmaco-EEG database
Gé Ruigt

15:45-16:30 Roundtable

EEG based Personalized Medicine: How close arome practical application and
what are the required steps?

Ulrich Hegerl, Sebastian Olbrich, Natalia Jaworskairgen Gallinat,

Gerard Bruder, Gé Ruigt and Martijn Arns
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Training Course

(Venue II)

The traditional one-day Training Course is delidelng a panel of experts. The series of
lectures covers a broad spectrum of aspects rdiajgtarmaco-EEG and its applications.

9:00-9:15
9:15-10:00

10:00-10:45

10:45-11:00

11:00-11:45

11:45-12:30

12:30-13:15

13:15-14:00

14:00-14:45

14:45-15:00

15:00-15:45

15:45-16:30

16:30-16:45

16:45-17:30

17:30-18:15

Thursday
19:00-20:00

20:00-22:00

Introduction
Ulrich Hegerl & Marc Jobert

Animal pharmaco-EEG recording
Gé Ruigt

Pharmaco-EEG Recording and Analysiumans
Marc Jobert

Coffee break

Independent Component Analysis: Metnadl Application in EEG-research
Scott Makeig

State-of-the-Art Analysis of high-fremey (gamma range) EEG in Humans
Judith Nottage

Lunch

pharmaco-EEG, its past, present angldubackground and scope
Gé Ruigt

Preclinical EEG — a translatable Bidmaafor Drug Discovery Research
Pim Drinkenburg

Coffee break

Safety Pharmacology: Use of Pharmad@-BBhe anesthetized dog model.
Henk J. Van der Linde

Assessment of EEG-vigilance
Christian Sander

Coffee break

Cordance and Sleep-EEG — TreatmentdReepn Depression
Marcel Pawlowski

(Not yet allocated)

evening September 25th

Turan ltil Memorial Lecture
Bernd Saletu

Cocktail party and welcome reception

IPEG 2014 in Leipzig
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Friday September 26th (Venue I)

8:00-8:30

8:30-9:00

9:00-9:45

9:45 10:15

10:15-12:00

12:00-13:00

13:00-14:30

14:30-15:00

15:00-15:45

15:45-17:30

Coffee light-breakfast

Presidential address and welcome
Pim Drinkenburg (IPEG President), Ulrich Hegerl @& 2014),
Michael Stumvoll (Medical Faculty Director Univegsiof Leipzig)

Keynote 1 — QEEG Source Localization in the Identi€ation of Theoretical
Underlying Pathophysiology in Subtypes of Neuropsyuatric/Neurological
Disorders

Leslie Prichep

Coffee break

Symposium 1 — TMS-EEG - a novel technique to studyrain excitability and
connectivity (Chair: UIf Ziemann)

Technique and fundamentals of TMS-EEG
Risto [Imoniemi

Characterization of TMS-evoked EEG potentials
Ulf Ziemann

TMS-evoked potentials as a marker of brain maiman childhood and
adolescence.
Stephan Bender

Insights into consciousness and unconsciousne$MStEEG
Mario Rosanova

Lunch

Symposium 2 — Electropsychopharmacology — enrichingsychopharmacology
with event related potentials (Chair: Leon Kenemanp

Drug effects in visual spatial-cuing paradigns
Leon Kenemans

Genetic polymorphisms in the dopamine and sernteystem as factors in
neurophysiological indoces of hypervigilance
Ivo Heitland

Functional neuromarkers for psychiatry: clinicapbcations of event related
potentials for diagnosis, prognosis and treatment.
Juri Kropotov

Coffee break

Keynote 2 —From maps to mechanisms: Multimodal Imaigg with EEG, fMRI
and DTI in Psychiatry
Christoph Mulert

Oral Presentations Session 1

Electrophysiological correlates of response irttohiacross menstual cycle: Go-
Nogo potential study
Inga Griskova-Bulanova
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18:00

18:30

Conference Program

Stimulant medication in pediatric ADHD: Predictitige clinical outcome from
single-dose changes in Event Related Potential®$fzBnd a Go/No-go test
Geir Ogrim

Proof-of-Principle to efficacy in psychiatric patits exemplified by a neuronal-
selective nicotinic agonist AZD1446

Peter Boeijinga

Individual Alpha Peak Frequency as an Endophemof\gsociated with Affective
Predisposition

L.l. Aftanas

Bus to Zoo Leipzig

Guided Tour through the Zoo Leipzig and DmiBeent at the Hacienda
http://www.z00-leipzig.de/en/your-event/venues/bada-las-casas/

||I|||| III|'|1II \
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Saturday September 27th (Venue 1)

8:00-8:30

8:30-9:15

9:15-10:45

10.45-11.00
11:00-12:15

12:15-14:00

14:00-14:45

14:45-16:15

Coffee light-breakfast

Keynote 3 — The clinical value of source-resolvedB£ analysis: drowsiness,
ADHD, epilepsy, and schizophrenia
Scott Makeig

Symposium 3 — Fast acting agents and underlying neatransmitter systems
(Chair: Georg Winterer)

Ketamine - perspectives from a neurophysiologicaht of view
Georg Winterer

Pharmaco-EEG study of ketamine in patients witfonm@epressive disorder: QEEG
and clinical predictors of antidepressive response
Martin Brunovsky

EEG power spectra and connectivity changes in alninodels of psychosis -
comparisons of glutamatergic, serotonergic and a&iaimoid models
Tomas Palenicek

Functional connectivity analysis of default mod#work changes after ketamine
application in healthy subjects
Felix Maller

Coffee break
Oral Presentations Session 2
Resting EEG abnormalities in traumatised refugkgts

Mirjana Askovic

Objectively Identifying Abnormal EEG Recordings@tinical Studies
Junshui Ma

Registration of the brain activity under the imsfiice of artificial electromagnetic
radiation
Reznikov Dmitry

Machine Learning for a Parkinson’s prognosis aiagmbsis system based on EEG
A Soria-Frisch

Lunch and General Assembly

Keynote 4 — Arousal systems: the origin of the wakg EEG
Clifford Saper

Symposium 4 — EEG-vigilance regulation (Chair: Ulrch Hegerl)
Assessment of EEG-Vigilance using the VIGALL algfun
Christian Sander

CACNALC gene variation is linked to EEG-vigilanegulation

Philippe Jawinski

Assessment of EEG-based vigilance regulation dg piedictor for antidepressant
pharmacotherapy

Frank Schmidt

EEG vigilance in borderline personality disorder
Lucas Kramer
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16:15-16:45 Coffee break and Poster Viewing

16:15-18:00 Oral Presentations Session 3 (Chair: Jurgen Galling

Placebo-controlled clinical and polysomnographicigs on the acute and chronic
effects of electroacupuncture in primary insomnia
Gerda Saletu-Zyhlarz

Cordance and REM density derived from REM SleeBiamarker for Treatment
Response in Depression after Antidepressant Medicata Follow-up study
Marcel Pawlowski

Placebo-controlled EEG topography/tomography aytpometric studies on the
acute and chronic effects of electroacupuncturdaytime vigilance in primary
insomnia

Bernd Saletu

Polysomnographic correlates of subjective sleegebn
Frank Pillmann

18:00-20:00 Poster session and drinks

(note that the posters will be presented in thdezence hall from
Friday morning until Sunday noon)

IPEG 2014 in Leipzig 9
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When preparing a paper for publication,
consider a submission to IPEG‘s home-journal
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International Journal of Experimental and Clinical Research in | MWW

Biological Psychiatry, Pharmacopsychiatry,
Biological Psychology/Pharmacopsychology and
Pharmacoelectroencephalography
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Sunday September 28th (Venue II)
8:00-8:30 Coffee light-breakfast

8:30-10:00 Symposium 5 - Novel IPEG Animal Pharmaco-EEG Guidehes Framework and
outline of the novel IPEG animal pEEG Guidelines (Gair: Pim Drinkenburg)

Framework and outline of the novel IPEG animal @EEuidelines
Pim Drinkenburg

Auditory event-related potentials as back-tramnstetl tools for studying neuronal
processing during pre-attentive and attentive msiog
Jesper Frank Bastlund

Rat pharmaco-EEG studies: multi-channel methodolog
Tomas Palenicek

The power of EEG in a non-human primate

Ingrid Philippens

Translational aspects of animal EEG studies inMHePharmaCog Consortium for
studies on Alzheimer’s Disease
Claudio Babiloni

10:00-10:45 Keynote 5 — Pharmaco-Sleep: Five Decades of Resdarc
Hartmut Schulz

10:45-11:00 Coffee break

11.00-12:15 Symposium 6 — EEG Based Personalized Medicine inyRsiatry: Current
status and future prospects (chair: TBC)
The utility of electrocortical measures in chaeaizting depression and treatment
response
Natalia Jaworska

The Methylphenidate in mania project (MEMAP)
Michael Kluge

Results of the iISPOT studies in ADHD and Depresditurrent status and future
prospects
Martijn Arns

12:15-12:30 Werner Hermann Prize winner announcement

12:30-13:00 Farewell and adjourn
Pim Drinkenburg (IPEG President)

IPEG 2014 in Leipzig 11
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Prof. Dr. med. Werner M. Herrmann (1941-2002) Memoral Grant
Sponsored by PAREXEL International

The sudden passing of Prof. Werner M. Herrmann in
May 2002 was a great shock for his friends, collesg
and for everyone who regarded him as a mentor, a
sounding board and a sparring partner.

Werner Herrmann was at the foremost a passionate,
dedicated scientist, whose quest for excellence was
enhanced by his curiosity, his initiative and his/el

He has made significant contributions through his
innumerable publications and lectures and he was on
of the founding members in the development of the
IPEG. He also served many years as the Main Editor
NEUROPSYCHOBIOLOGY (section Pharmaco-EEG), the
official journal of the IPEG.

The Werner Herrmann Memorial Grant has been estab-
lished by PAREXEL InternationgdPRXL) to encourage
research in the field of neuropsychophysiology emgromote the knowledge of recent
developments and advanced information of the metlogg and applications of
neurophysiological research in neuropsychopharmggol The Grant of €5,000 is
offered to the best contribution made by a younseaecher at the biennial IPEG
Conference. Half of the grant is awarded to thenetrfor the contribution presented at
the meeting (poster or oral communication) andother half is given after a manuscript
covering the initial contribution is accepted fabfication in NN UROPSYCHOBIOLOGY

Previous Winners

IPEG Conference in New York (2012)

» Carina Graversen (poster): The analgesic effestarphine is reflected by changes in single-sweep
evoked brain potentials

IPEG Conference in Prague — Czech Republic (2010)

» Sebastian Olbrich (oral presentation): EEG-bassdsssnent of vigilance regulation in major depressio
and cancer-related fatigue

IPEG Conference in Rouffach — France (2008)

» Tomdas Palenicek (poster): Quantitative EEG in ghatizrgic and dopaminergic models of psychosis -
animal study

IPEG Conference in Awaji — Japan (2006)

» Masafumi Yoshimura (oral presentation): An EEG sienpprovocation study in patients with obsessive
compulsive disorder

» Akinori Hozumi (poster): Effects of levodopa on miédency auditory evoked potentials in de novo
Parkinson's disease

» Martin Brunovsky (poster): gEEG cordance as a ptediof response to antidepressants in patients wit
resistant depressive disorder

IPEG Conference in Antwerp — Belgium (2004)

» Brigitte Bouwman (poster): Distinctive effects obdafinil and d-amphetamine on the homeostatic and
circadian regulation of the human waking EEG

IPEG Conference Barcelona, Pain (2002)
» Florian Chapotot (oral presentation): Distinctifieets of modafinil and d-amphetamine on the

homeostatic and circadian regulation of the humaking EEG

IPEG 2014 in Leipzig 13



Obituary

Turan Itil (1924-2014)

1 In 1929 Hans Berger, a German sanitarium psychiatri
. recorded the brain's electrical rhythms from th&adh
scalp of his daughter and a laboratory assistapgrting
~ that the rhythms were altered with arithmetic testsep,
and morphine, cocaine, and chloroform. During thae
years that he worked, new treatments for the payeti
1 ill of insulin coma, convulsive therapy and leuauoto
were introduced. Interest in EEG was galvanizedramo
psychiatrists who sought to understand the mechmafs
these treatments.

When chlorpromazine and imipramine were introduced
to the clinic, Turan Itil was among the first tady their
effects on the EEG. At the CINP meeting in Rome in
1958, our independent reports were so similar ¢éaah
could have used the other's slides and data.

In 1964 he established the EEG Laboratory at the- Mi
souri Institute of Psychiatry in St. Louis usingwhg
developed digital computer methods to measure EEG
changes. We developed reliable quantitative methogsedict the clinical applications of
putative psychoactivedrugs, to separate clinically active from inactstébstances, and to
suggest dosage ranges.

In 1972 he was asked to profile GB-94 (mianseamew agent developed by Organon sci-
entists. He found the EEG patterns in human vokrmteand patients identical to those of
imipramine. His report conflicted with predictionsade by the Organon pharmacologists in
their animal models. Based on Turan's predictidinjcal trials did show clinical antide-
pressant activity and mianserin was then succégsfudrketed as Tolvon, verifying the
usefulness of the pharmaco-EEG prediction model.

Were the EEG effects of psychoactive substancemimals predictive of their effects in
man? Pharmacologists opined that the EEG chandesed by drugs in animal trials were
dissociated from behavior, not predictive of huntang effects, challenging pharmaco-
EEG science. By1966 presentations at the CINP ishiigton showed that EEG and be-
havior were associated in man, and that EEG sturfiggtential psychoactive medicines
could be used to predict human applications. Thiscal determination established phar-
maco-EEG as a human science.

Throughout his life Turan was at the heart of #uence. He described the effects of natural
and synthetic hormones, psychostimulants, and tegnenhancers. In his later years he
established outpatient clinics assessing dementi&€lBG and computerized neuropsy-

chologic tests.
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He was a founder of the International Pharmaco-EHGuUp (IPEG), an active scientific

member of ACNP and CINP and numerous other EEGpagdhopharmacology societies.
Werner Herrmann in Berlin, Bernd Saletu in VienNMgsami Saito in Osaka, and Sevket
Akpinar in Ankara, each a leader in pharmaco-EE@nee, were his students. Turan was
consultant and lead scientist on projects of theldMdealth Organization.

Turan Itil was born in Bursa, Turkey on August 1824. He received the M.D. degree
from Istanbul University in 1948 and moved to theiversity of Tubingen in Germany for
training in neurology. In 1953 he joined the fagudt the University of Erlangen with EEG
and psychopharmacology the center of his reseaiftér a decade in St. Louis, he moved
to New York Medical College and established the HRsearch Center Laboratory in
Tarrytown New York.

He was a vibrant, enthusiastic, and warm-heartewl. iHa played intensely, enjoyed ping-
pong, billiards and roulette. He supported frieadsl colleagues enthusiastically. He ad-
justed to the American culture but on retirementréteirned to his family in Turkey. He
died at his country home on April 29, 2014 at ageHe and his wife Ellen had two chil-
dren, Kurt and Yasmin. He leaves an extended familjurkey and New York, friends and
students around the world, and a unique body ofhpgyharmacology science.

Max Fink
(May 29, 2014)

IPEG 2014 in Leipzig 15
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EEG-based personalized Medicine

EEG-vigilance regulation in neuropsychiatric disorcers

Ulrich Hegerl, Peter Schonknecht, Tilman HensclaSaan Olbrich,
Michael Kluge, Hubertus Himmerich, Christian Sander

) Department of Psychiatry and Psychotherapy, UsityeHospital Leipzig, University of
Leipzig, GERMANY

The human brain can take over different global fimmal states not only during sleep
(sleep stages, e.g. slow wave sleep, REM slee@lboitduring wakefulness. These
different states of CNS-arousal are called vigitastages and can best be observed
during the transition from active wakefulness tovasiness and sleep onset using
electroencephalography (EEG). A recently develdpe®-based algorithm
(Vigilance Algorithm Leipzig, VIGALL) enables fasind standardized classification
of EEG-segments into 7 different vigilance staddss allows an objective
assessment of the level as well as the regulafigigitance (e.g. by analyzing the
time course of vigilance fluctuations).

A variety of clinical and preclinical arguments icake that the precise regulation and
adaptation of vigilance is not only of fundamemtaportance for all higher
organisms but also plays a pathogenetic role ichpayjric disorders such as
depression, mania and ADHD. Within the vigilancedeloof affective disorders and
ADHD " the hyperactivity and sensation seeking observéxDHD and mania is
interpreted as an autoregulatory attempt of tharmsgn to stabilize vigilance
regulation by increasing external stimulation, canale to the irritated behavior of
overtired children. In line with this concept thespible antimanic effects of
methylphenidate are presently studied in an int@mnal placebo-controlled RCH.
Correspondingly the withdrawal and sensation avaidan major depression is
interpreted as a reaction to a state of tonicati ligilance'. In unmedicated
patients with major depression a hyperstable réigulaf vigilance has been found
during EEG recordings under quiet rest [3]. Thigling has since then been
replicated in independent samples.

Based on these findings as well as other arguniientt be discussed whether the
vigilance regulation can be considered to be amtisfic marker and a predictor of
treatment response useful for clinical and resepuchoses.

Keywords: vigilance regulation, affective disordes®HD, diagnostic marker,
response prediction

Corresponding authodlrich.Hegerl@medizin.uni-leipzig.de
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EEG-vigilance and the autonomous nervous system the prediction
of antidepressant treatment: Findings from the iISPQ-D study

Sebastian Olbrich, Galina Surov&, Richard Gevirt?), Evian Gordof?,
John A RusH, Ulrich Hegerf”, Martijn Arng®**

@) Dept. of Psychiatry and Psychotherapy, Universityeipzig, Germany

@) Dept. of Experimental Psychology, Utrecht Univirsitrecht, The Netherlands

®) Research Institute Brainclinics, Nijmegen, Thehéelands

“ Dept. of Cognitive Neuroscience, Donders InstifateBrain Cognition and Behaviour, Radboud
UMC, Nijmegen, The Netherlands

To overcome the limitations of the syndrome-basadrbstic routine in neuropsy-
chiatric disorder and to provide biomarker-inforntetisions for treatment, recently
the Research Domain Criteria have been initialiZe@hey include separate criteria
for autonomous and arousal systems. Based on §adihaltered wakefulness-
regulation and autonomous function in major depvessisorder (MDD), the goal of
this study therefore was to investigate the predictalue for treatment outcome of
central nervous system (CNS) and autonomous nesyaiem (ANS) arousal and
their interaction in a large cohort of patientsfirthe iISPOT-D trial that received
either a selective-serotonin reuptake-inhibitorR§®r a serotonin-norepinephrine-
reuptake-inhibitor (SNRI).

Methods: CNS and ANS-arousal (defined by electrephalogram vigilance and
heart rate) and their change over time were assessang rest. Differences of
treatment outcome as defined by the decline of HamRating Scale for Depres-
sion- (HRSD) from baseline to week 8 after treatmeitiation for the whole sample
and for SSRI and SNRI groups separately were amalysing a binary logistic re-
gression model and repeated measure analysisiahear(ANOVA).

Results: Responders and remitters were charadadriza steeper decline of CNS-
arousal. Subgroup analysis showed that this effastonly present for the SSRI arm
whereas SNRI responders showed a more pronouncexhge of ANS-arousal. Fur-
ther, SSRI responders showed a correlation bet&dkhand CNS measures, SSRI
non-responders and the whole SNRI subgroup did not.

Conclusions: CNS and ANS-arousal during rest ptembsitive treatment outcome to
antidepressant medication. The differences of CiNSANS-profiles for SSRI or
SNRI prediction are interpreted as neurophysioladi@its that indicate responsive-
ness to different drug-classes rather than dis@plecific aspects.

Keywords: CNS-arousal, ANS-arousal, antidepresgansonalized medicine, major
depressive disorder
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The utility of electrocortical measures in charactezing depression
and treatment response

Jaworska Natalf&, Blier Pierré”, Fusee Wendf), de la Salle Safd, Smith Dylar?,
Rima Ilhen?, Knott Vernef’

@) Department of Psychiatry, McGill University, Moe&l, QC, Canada
@ University of Ottawa, Institute of Mental Healtte§earch, Ottawa, ON, Canada

Background: Assessments of electroencephalographic (EEQ)igcéind event-
related potentials (ERPs) in major depressive deofMDD) have provided insight
into the electrocortical abnormalities associatét tine disorder. Such indices have
also emerged as candidates for predicting and gptigitreatment outcomes.

Methods: Individuals with MDD (N=53; 25 females) were tedtprior to, and after 1
and 12 weeks of antidepressant treatment (esaitalofESC] + bupropion [BUP],
ESC or BUP). Treatment responders exhibited a >86étease in depression scores
by week 12. Healthy, non-depressed controls (H&sgwlso tested (N=43; 23
females). We assessed resting EEG activity (32relies; mastoid-reference), P3a/b
ERPs elicited by an auditory oddball task as wekaditory evoked potentials
(AEPs) and associated loudness dependence of tRqIABAEP) slopes. In addition
to power and amplitude/latency measures of EEGERIES, respectively,
standardized low-resolution brain electromagnetmdgraphy (SLORETA) was
used. Data mining techniques were employed to ihaterif EEG power at week 1
predicted treatment response.

Results Depressed individuals (especially males) hadtgreaverall frontal and
parietal alpha power and increased subgenual antgnigulate cortex (sSgACC)-
localized thetaactivity relative to HCs. Treatment respondersiaidd high, and
non-responders low, frontal baseline alppawer. Posterior alph@ower and
SgACC-localized thegaactivity strongly discriminated ESC responders/non
responders. Non-responders had smaller baselinb BBwlitudes than responders
and HCs. Regarding the LDAEP, baseline N1 sLORETMEP discriminated
responders/non-responders. Finally, data miningcateld that increased week 1 theta
(midfrontal and CP1 electrodes) and decreased pelter (at F4) characterized
responders, while decreased theta and increasedini¢hese regions were
characteristic of non-responders (high classiftcaticcuracy).

Conclusions Electrocortical features differentiated individigvith MDD and HCs,
as well as being associated with treatment resptmsegh gender-specific effects
emerged. Establishing standardized recording aatyses guidelines, coupled with
normative cut-off values, are critical next stepwdrds utilizing electrocortical
measures in guiding clinical decision-making.

Keywords: depression, EEG, ERPs, treatment, regp@nadiction
Corresponding authonatalia.jaworska@mcaqill.ca
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Response prediction of psychiatric treatment — howlose is practical
application?
Jirgen Gallinat

Klinik und Poliklinik fir Psychiatrie und Psycha&tapie Universitatsklinikum Hamburg-
Eppendorf, Martinistral3e 52, 20246 Hamburg

Response prediction in psychiatric treatment preeess a fundamental clinical
target because treatment response appears noaftallyseveral weeks and the
success of disease prophylaxis and maintenancgpthean be assessed only after
years. Different biological and non-biological reape predictors have been
evaluated in psychiatry in recent years. Clasgiboa and machine learning tools
have been established to increase the precisitespbnse prediction as well as the
identification of diagnostic categories and biot@disubgroups. Although promising
results have been published, the application giamse predictors in clinical
psychiatry is still rare or unusual. Several reasane responsible for this situation
and will be described in the present talk. Possblations and future research
strategies to develop the utility of response mteds in clinical practice will be
discussed.

Keywords: biological treatment, response predigtbagnostic classification, brain
imaging
Corresponding authorgallinat@uke.de
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Biosignatures for Personalized Treatment of Depressn: Findings for
Electrophysiological and Neurocognitive Measures

Gerard E. Bruder
Department of Psychiatry, Columbia University Cg#ieof Physicians & Surgeons

Although a variety of treatments are availabledepression, clinicians have no way
of knowing whether or not a patient will benefibiin a specific treatment. There is
growing evidence that electrophysiological meas(nesting EEG and evoked or
event-related potentials) have may have value@sdical markers for predicting
clinical response to antidepressants. This presentaill focus on findings for three
measures that have been associated with treatesgdnse: (1) EEG power and
asymmetry in the alpha band; (2) theta in the absinterior cingulate cortex (rACC);
and (3) loudness dependence of auditory evokeahpale (LDAEP). These
measures are currently being used in a multi-sagept “EMBARC—Establishing
Moderators and Mediators of Antidepressant Respfmig€linical Care”. Since no
one test is likely to prove sufficient for predidiresponse to different
antidepressants, this project aims to develop &ivauhte biosignature that
integrates across clinical, neuroimaging, electysmiiogical and behavioral
neurocognitive markers for predicting treatmenpoese. In this project, patients are
randomized double-blind to 8 weeks of treatmenhwhe SSRI sertraline or placebo,
with nonresponders switched to sertraline or buprofSNRI). The following
measures are obtained at baseline and one weekrafiement: structural MRI, fMRI
(during resting state, emotional recognition, asdard task), resting EEG, LDAEP,
and neurocognitive tests assessing word fluen®@icelRT, working memory, and
cognitive control. In addition, a study in 40 hbagladults was first conducted to
evaluate the test-retest reliability of these messuFindings from this reliability
study and a prior study using the same resting EIBAEP and neurocognitive tests
as the EMBARC study will be presented, which supfiee potential value of these
measures for developing clinical aids for selectnegtments for depression.

Corresponding authobruderg@nyspi.columbia.edu
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First results of the iISPOT studies in Depression ahADHD: EEG
alpha asymmetry as a gender specific predictor of SRI treatment
outcome

Martijn Arns*?3

@) Research Institute Brainclinics, Nijmegen, Thehéelands

@ Dept. of Experimental Psychology, Utrecht Univirsitrecht, The Netherlands

® Dept. of Cognitive Neuroscience, Donders InstifateBrain Cognition and Behaviour, Radboud
UMC, Nijmegen

Background: Measures of alpha electroencephalo@f&®) activity often — but

not always — differentiate depressed patients fnonmal controls. Further, some
evidence suggests that overall antidepressantmespuoay be associated with greater
baseline alpha EEG activity. This study aimed teieine whether occipital alpha
and frontal alpha asymmetry would distinguish otigreis with major depression

from controls, whether these measures behave aslloaed differential predictors of
outcome to a Selective Serotonin Reuptake InhijB@RI1) and a Serotonin
Norepinephrine Reuptake Inhibitor (SNRI), and tplexe the effects of gender on
these patterns.

Methods: In the international Study to Predict @mtied Treatment Response in
Depression (iISPOT-D) and ADHD (iISPOT-A), a multiter, international,
randomized, prospective open-label trial. In ISP TE008 major depressive
disorder participants were randomized to escitalopisertraline or venlafaxine-
extended release. In iISPOT-A, 332 children with ADWere recruited and
prescribed with methylphenidate. In addition 336ledand 157 children were
recruited as a control group. Treatment responseestablished after eight weeks
using the 17-item Hamilton Rating Scale for Depi@ssr the clinician rated
ADHD-RS-IV. The resting electroencephalogram wassneed at baseline in the
eyes closed and eyes open conditions.

Results: No differences in electroencephalograrnaafpr occipital and frontal
cortex, or for alpha asymmetry, were found in ggvints with major depressive
disorder compared to controls. Alpha in the ocaipind frontal cortex were not
associated with treatment outcome. However, a gearttedrug-class interaction
effect was found for frontal alpha asymmetry (F4-Felatively greater right frontal
alpha (less activity) in women only was associatéd a favorable response to the
SSRI escitalopram and sertraline. No such effestf@and for the SNRI
venlafaxine-extended release. The results for ISRl also be presented.

Conclusions: In women only, pretreatment alphatedeacephalogram predicted
response to Selective Serotonin Reuptake Inhihibuisnot to venlafaxine-extended
release. Future studies should separately anafiergtein alpha for men and women.

Corresponding authomartiin@brainclinics.com
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The IPPEC, a new industry-academia initiative to seup a global,
translational and precompetitive pharmaco-EEG datalase

Gé SF Ruidt, Pim Drinkenbur§’

W |PPEC, The Netherlands
@ |PEG, Belgium

The International Precompetitive Pharmaco-EEG Cdioso (IPPEC) was
established to address the lack of a databaseicmigthigh quality pharmaco-EEG
data on established reference drugs, which woldevdbr validation of pEEG-based
(translational) biomarkers. The establishment chsaidatabase would not only
facilitate academic research into biomarkers biltalso funnel the collective
interest of a number of pharmaceutical industwesoimpare the EEG effects of their
own proprietary drugs with high quality referen@tad The initial database consists
of vigilance-controlled clinical pEEG data in hégltvolunteers, but it is the intention
to extend the database in due course with additptBaG data under different
conditions (evoked potential and pharmaco-sleep)datd in different populations
(clinical data from various patient and age gro@ssyell as reference pEEG data
from different pre-clinical species). The databagkcontain both raw EEG data in
EDF+ format as well as derived data and for thielan extensive signal analysis
and statistical toolbox will be developed togetiwéh specialized academic groups.
The database will consist of different layers ceprnding with the quality level of
the data, the highest level being quality-contbtiata obtained according to the
IPEG guidelinés?. Access rights will vary for the different layawith secured parts
of the database safeguarded for proprietary ddtanwequired. Access, extension,
guality control and implementation of database taotbox will be governed by the
non-profit IPPEC foundation.

At the moment the consortium is setting up a seriedinical studies to validate the
consistency of pEEG data across sites and to gerexare clinical dataset.

Keywords: pharmaco/EEG, database, reference dmags)ational, consortium
Corresponding authoge@ruigt.net
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Keynote 1 —

QEEG Source Localization in the Identification of Theoretical
Underlying Pathophysiology in Subtypes of
Neuropsychiatric/Neurological Disorders

Leslie S. Prichep

Director, Quantitative Neurophysiological Braindearch Laboratories, New York University
School of Medicine, New York, NY, USA

An extensive scientific literature attests to theical utility of quantitative EEG
(QEEG) in the identification of brain dysfunctiammeuropsychiatric disorders.
Using source localization, different underlyingpaghysiology has been shown to
exist within subtypes of many such disorders. Evideof thalamocortical
dysrhythmia (TCD) as the theoretical underlying haugsm in subtypes of several
neuropsychiatric/neurological disorders will begaeted. Examples will include
studies in obsessive compulsive disorder (OCD)pmlerneuropathic pain, and
chronic tinnitus: [1] OCD patients (n=27) were fouo contain two subtypes with
different frequency specific characteristics arftedent underlying sources. TCD
sources were hypothesized for one of the subtypgs; large population of chronic
pain patients (n=87) were studied in both high lamdpain states. While all showed
evidence of activation of the “Pain Matrix”, seVeddferent subtypes were found
within the population. Subtypes were characterlzgdifferent frequency specific
abnormalities with different underlying sourceansoof which were consistent with
low-frequency oscillations present in TCD: [3] Ada population of tinnitus patients
(n=124) were found to contain different subtyped ahile all subtypes shared
certain cortical and subcortical sources, otheatufes were distinctive to different
subtypes. As with the other disorders, there webgypes of tinnitus that supported a
TCD underlying mechanism. The potential role whsakeh information could play in
optimization of treatment will be discussed.

Keywords: Source Localization, QEEG Subtypes, Talzortical Dysrhythmia
(TCD), Neuropsychiatric Disorders

Corresponding autholeslie.prichep@nyumc.org
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Keynote 2 —
From maps to mechanisms: Multimodal Imaging with EES, fMRI
and DTI in Psychiatry

Christoph Mulert
Department for Psychiatry and Psychotherapy, UsityeHamburg-Eppendorf. Germany

For an advanced understanding of brain functionsanature both under normal
conditions and in neuropsychiatric disorders itriportant to integrate findings
related to functional segregation and functiontdgnation of brain networks. While
functional Magnetic Resonance Imaging is a petf@utin order to localize brain
function, it can address connectivity aspects ardyrectly. On the other hand,
synchronized brain activity can be nicely invedtgiawith electrophysiological
techniques. Here, recent methodological progres&habled us to investigate
different aspects of coherence between differeainlmegions in the source space
without the problem of volume conduction. In thatki several examples will be
provided about integration of several methods sascBEG, fMRI and DTI in order
to get a more comprehensive understanding of lwaiction. One example will be
the neurophysiological mechanisms involved in camgcauditory perception and
pathophysiological mechanisms underlying auditasbal hallucinations in
schizophrenia.
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Keynote 3 —
The clinical value of source-resolved EEG analysistrowsiness,
ADHD, epilepsy, and schizophrenia

Scott Makeig

Swartz Center for Computational Neuroscienceijtlristfor Neural Computation, University of
California, San Diego, USA

Although EEG was the first functional ‘brain imaginrmodality (Berger, 1926), it

has long suffered from a relative lack of contrnibns by engineers and biophysicists
to make it more than a relatively oscure ‘scalpgmg’ modality. The fundamental
problem, of course, is that the point-spread fumc{from coherent local cortical

field activity within a small area of cortex to isojection to scalp recording
electrodes) is so broad, whereby nearly every reldetrecords a weighted mixture of
cortical EEG source activities from nearly everytical area.

Fortunately, the mixture weights are fixed by hgadmetry and tissue conductivi-
ties, which are relatively stable though diffictdtmeasure directly. Unfortunately,
the inverse problem of determining the distributadrsource potentials that produce
a given EEG channel or montage map is underdetednichoices between very
many possibly contributing source patches cannobdee on the basis of a scalp
map specified by many fewer EEG recording chani@get around this problem
requires exploring the spatial information inhenente co-variations among EEG
channel recordings over time.

Nearly twenty years ago | ran across a new matheahatethod for doing so effi-
ciently, Independent Component Analysis (ICA). Tiegyan a long study of source-
resolved EEG brain imaging or electrocortical seumaging, since brain sources
outside of cortex are rare or difficult to locatelare less well understood and
characterized. Our research has now reached aatagech applications to clinical
research involving EEG are proving fruitful.

| will briefly describe four such studies in progse The first concerns EEG source-
level monitoring of alertness versus drowsines& Jdcond involves a set of ERP
data collected during cognitive tasks from a grotpDHD and control children by
my collaborator Sandra Loo of UCLA. The third inve$ modeling of seizure
dynamics in ECoG data invasively recorded to plagery for epilepsy. The fourth
involves data collected by collaborator Gregoryhtigf UCSD from schizophrenic
and control subjects in an auditory deviance respg@aradigm. Results to date in all
four investigations justify confidence that a gréaal of clinically relevant and
usable information about distributed brain processel their pathologies, contained
in high-density scalp EEG data, is now ready feersidic study and exploration.

Corresponding authosmakeig@ucsd.edu
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Keynote 4 —
Arousal systems: The origin of the waking EEG

Clifford B. Saper

Department of Neurology, Harvard Medical SchodiiBlsrael Deaconess Medical Center,
Boston, MA, USA 02215

Although Hans Berger discovered the fundamentatiogiship of the frequency of
EEG oscillations to level of wakefulness in 192 tellular basis for this
phenomenon has remained elusive. Recent advdrmasyer, have brought us
closer to understanding the basis for the EEG wthatsare now used every day in
many branches of medicine.

Work from Mircea Steriade and others showed thafdindamental EEG frequency
of a slab of isolated cerebral cortex is an appnaxely 1 Hz high voltage slow wave
pattern. Thus, this is the frequency generatetthéygerebral cortex in isolation from
ascending inputs.

The midfrequency EEG (3-15 Hz) was long thoughigadue primarily to the
interactions of the thalamus and the cerebral kot®ork from Steriade as well as
David McCormick and others emphasized the generati@scillations in the range
of sleep spindles (8-13 Hz) from the intrinsic dymes of the thalamic relay nuclei,
the thalamic reticular nucleus, and the cerebrakzo

However, several different studies over the ydaggjnning with Jaime Villablanca
in cats in the 1970’s and continuing with studiesf the Vanderwolf and Buszaki
labs in rats the 1980’s, and our own lab in 20H¥ehooked at the role of the
thalamus in generating the midfrequency oscillaionthe waking EEG. Each has
found that even with extensive thalamic ablatidhs,power spectrum of the EEG in
the midfrequencies is indistinguishable during whken the baseline EEG. We
have seen a case in our own hospital of a womanhildteral thalamic hemorrhages
destroying most of the thalamus bilaterally. Alilgb the patient was in a persistent
vegetative state clinically, her eyes-open EEGrdutine daytime showed only mild
slowing, with the dominant frequencies in the nhidta range.

Meanwhile, modern neuroanatomical studies havevered a wide rang of cell
groups from the mesopontine tegmentum, througlcalidal hypothalamus and basal
forebrain, that project directly to the cerebraiter, and recent physiological studies
indicate that these pathways are likely to be ureerost of the oscillations in the
midfrequency EEG.

Surprisingly, extensive deletions of the monoangreepathways, e.g., from the locus
coeruleus or the histaminergic tuberomammillaryleus, have failed to cause much
change in the waking EEG pattern, or in the amotitatal wakefulness. The most
extensive EEG slowing has occurred with lesionhefglutamatergic neurons in the
parabrachial nucleus. These neurons project tothetlateral hypothalamus and the
basal forebrain, as well as directly to the prefabnortex. Lesions of the orexin
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neurons in the lateral hypothalamus do not caugelaange in the baseline EEG
(although they do cause narcolepsy). But disrgptie activity of the glutamatergic
neurons in the supramammillary nucleus cause E&®@irsl) and excessive
sleepiness. The supramammillary neurons alsogirtmeéhe basal forebrain and
directly to the cerebral cortex, especially thetdengyrus and CA2 fields of the
hippocampus.

Some supramammillary neurons fire in bursts thatpliase-locked to the cortical
EEG. This property is shared with some neurormth the cholinergic and
GABAergic populations of the basal forebrain. tid@ion, the GABAergic
parvalbumin-expressing neurons in the basal fonelimaibit GABAergic
parvalbumin-expressing neurons in the cerebraégorThis disinhibition of the
cerebral cortex produces high frequency gamma baaitlations, characteristic of
the awake cerebral cortex. Extensive cell-spet@Bwns of the basal forebrain
eliminate all cortical EEG patterns beyond the dadHz intracortical oscillation.

These studies suggest a new model, in which thengd&kEG is largely driven by
neurons in the basal forebrain, under the influerfciprammamillary and
parabrachial inputs.
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Keynote 5 —
Pharmaco-sleep: Five decades of research

Hartmut Schulz

Systematic changes of the electroencephalograptiatg (EEG) became the basis
for classifying different stages of sleep. Altepas of the electrooculographic (EOG)
and electromyographic (EMG) activity, which occeripdically and in synchrony
with specific EEG patterns, led to the definitidrtwo different stages of sleep, rapid
eye movement (REM) and non-REM sleep, which argestibo different principles

of physiological regulation. The new understandhgleep organization spurred
Intensive research on the neurophysiological andh@mical processes which are
responsible for the complex phenomenology of sl&ap.new understanding of
sleep, which was later supplemented by chronobicddghinking and research on
circadian rhythms, led to our current understandigjeep and the sleep-wake
cycle.

These developments strongly influenced pharmacoddghinking and the further
development of centrally active drugs with a patno influence sleep and
vigilance. Benzodiazepines became the first classugs which were tested
systematically by sleep EEG recordings in animatslaumans for their sleep-
promoting properties. Since different centrallyaetdrugs appeared to have specific
effects on the structure of sleep, the sleep EEfarbe an indispensable instrument
to investigate potential effects of a compoundsrearly development.

The rapid development of computer technology andignal analysis over the last
decades dramatically enlarged the possibilitiegh®@fpharmaco-EEG to recognize
and classify drug effects, and to search for indisaof individual response strength.
Drug-dependent changes in sleep EEG backgroundtgg¢spectral analysis),
pattern, and changes of the topographical distohudf EEG signals (high density
EEG) became instruments of choice for drug devetom

Another driving force was the rapid growth of slemgdicine, which followed the
progress of basic sleep science. The diversityeejsdisorders (insomnias,
hypersomnias, parasomnias, sleep-related movernsmddrs, sleep rhythm
disorders, and respiratory disorders in sleep)dtited research for new treatment
options. The most recent example is the developafecdmpounds that modulate
the orexinergic system, a key player in vigilanegulation. Thus, the quantified
sleep-EEG has become a powerful instrument fostindy of centrally active
compounds.

Corresponding authohartmut.schulz@gmx.de
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Symposium 1

Fundamentals of TMS-EEG
Risto IImoniemi

Deptartment for Biomedical Engineering and Compaital Science (BECS), Aalto University
School of Science, Finland

The combination of transcranial magnetic stimulaidMS) and electroencephalo-
graphy (EEG) allows one to measure directly howaitzén reacts to magnetic
stimulation. In this talk, the basic principlesusing EEG and TMS concurrently will
be discussed. Key issues are the technical regemsnof the instrumentation,
physiological artifacts such as those produced bgate activation or auditory
evoked responses, artifact rejection techniquels assignal-space projection (SSP)
and independent-component analysis (ICA), and sleeol TMS-EEG to obtain
information about cortical excitability, time-regetl connectivity and instantaneous
state of the brain. The possibility of developing@sed-loop connection from a
computer-controlled TMS-EEG system to the neurodyos of the brain will be
briefly discussed.
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Symposium 1

Pharmaco-TMS-EEG: A novel approach for probing GABAergic
neurotransmission in human cortex

UIf Ziemann, Isabella Premoli, Florian Muller-Dahllns

Dept. Neurology & Stroke, and Hertie Institute @mical Brain Research, University of
Tldbingen, Germany

Combining transcranial magnetic stimulation (TM8§ @lectroencephalography
(EEG) constitutes a powerful tool to directly asslesman cortical excitability and
connectivityy TMS of the primary motor cortex elicits a sequeat&@MS-evoked
EEG potentials (TEPS). It is currently speculateat tnhibitory neurotransmission
through gamma-amino butyric acid type A recept@8BA,Rs) modulates early
TEPs (< 50ms after TMS), whereas gamma-amino lwuéid type B receptors
(GABAgRS) play a role for later TEPs (at around 100merafMS)? However, the
physiological underpinnings of TEPs have not baesctly tested yet. In a recent
series of experimen@,we have studied the role of GARR/GABAgR activation

for TEPs in healthy subjects using a pharmaco-TNE&BRpproach. We tested the
effects of a single oral dose of alprazolam or eji@an (classical benzodiazepines
acting as allosteric positive modulatorsiat, a2-, a3- anda5-subunit-containing
GABAARS), zolpidem (a hypnotic acting as positive mottulavith high affinity at
theal-GABAAR), and baclofen (a GABR agonist) on TEP amplitudes in double-
blinded, placebo-controlled, crossover studiesra@dplam and diazepam increased
the amplitude of the negative potential at 45msradtimulation (N45) and decreased
the negative component at 100ms (N100), whereg@sdsoh increased the N45 only.
In contrast, baclofen specifically increased th®Namplitude. Findings provided
first direct evidence that the N45 represents agtof al-subunit containing
GABARs, while the N100 represents activity of GAE¥s. Pharmaco-TMS-EEG
opens a novel window of opportunity to study dystional GABA,-/GABAg-

related inhibition in disorders such as epilepsgaizophrenia.

[ Ziemann U (2011) Transcranial Magnetic Stimulao the Interface with Other Techniques: A
Powerful Tool for Studying the Human Cort&@he Neuroscientist7:368 - 381

@ Rogasch NC, Fitzgerald PB (2013) Assessing @ntietwork properties using TMS-EEBuman
brain mapping34:1652-1669

Bl premoli I, Castellanos N, Rivolta D, Belardinéli Bajo R, Zipser C, Espenhahn S, Heidegger T,
Mdller-Dahlhaus F, Ziemann U (2014) TMS-EEG signasuof GABAergic neurotransmission in the
human cortexJournal of Neurosciencg4:5603-5612

Keywords: Pharmaco-TMS-EEG; GABAergic inhibitiorerizodiazepines; baclofen
Corresponding authoulf.ziemann@uni-tuebingen.de
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Symposium 1

TMS-evoked potentials as a marker of brain maturaton in childhood
and adolescence

Stephan Bender
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Symposium 1

Insights into consciousness and unconsciousnessTS-EEG

Mario Rosanova
Department of Biomedical and Clinical Sciences,vérsity of Milan, Milan, Italy

Sensory perception, voluntary motor acts, cognitivetions and conscious
experience require the fast and causal interabitween specialized thalamocortical
modules (effective connectivity). Combining Traresual Magnetic Stimulation with
electroencephalography (TMS-EEG) allows to direatig non-invasively measure
cortical effective connectivity with appropriatertporal resolution. Over the past few
years, we performed TMS-EEG measurements when ioussess is lost in
physiological, pharmacological and pathologicaldibans. TMS-EEG
measurements revealed that in non-REM (NREM) sleéegp sedation and
Vegetative State (VS), cortical areas lose thaiitalo interact effectively, despite
being still excitable. On the contrary, recovercohsciousness in wakefulness,
dreaming, minimally conscious state (MCS) and emecg from MCS (EMCS) are
associated with resurgence of cortical effectivenetivity.

Indeed, theoretical neuroscience suggests thatioussess requires the coexistence
of integration and information in corticothalamietworks, otherwise defined as
brain complexity. In a recent study, we developeagrahetic index to measure the
complexity of cortical responses to TMS based encticulation of algorithmic
complexity. This index, called Perturbational Coextty Index (PCl), was always
high in wakefulness, irrespectively of TMS stimudatsite and intensity, but dropped
drastically when subjects lost consciousness in MREep, in deep sedation with
midazolam, and during general anesthesia with gobpod xenon. In all these
conditions, PCI was invariably reduced resulting iclear-cut distinction between
the distributions of conscious and unconsciougstdiotably, PCI in patients with a
stable clinical diagnosis of VS was as low as irBNRsleep and anesthesia, but was
invariably higher in subjects who regained conssiass, including MCS, EMCS
and locked-in syndrome patients.

Keywords: TMS, EEG, consciousness
Corresponding authomario.rosanova@gmail.com
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Symposium 2

Drug effects in visual spatial-cuing paradigms

J.L. Kenemans & H.N.A. Logemann
Experimental Psychology, Helmholtz Institute, Uhiedniversity, The Netherlands

Selective attention involves focusing on specifijguts or output categories. Selective
attention to a location in visual space is oftesbd using a spatial-cuing paradigm
(VSC). The cue indicates the most likely locationthe subsequent target (for
behavioral responding). Focusing of attention €biegs commonly assessed based on
the difference in reaction time (RT) between valndl non-informative, neutral cues
(benefit analysis). Shifting of attention afteriawalid cue is thought to involve a
separate mechanism (‘disengagement’, inferred rost analysis, invalid versus
neutral). Numerous human VSC studies have beeructedl using various classes of
drugs including depressants (e.g., clonidine, beiazepines) as well as stimulants
(e.g., methylphenidate, nicotine). These olderistidave yielded seemingly
paradoxical effects, e.g., depressants producingresed disengagement, and
stimulants and depressants producing effects isdhe direction. Here we present a
new, computational model (Bias-Bottom-up or BIBIO) blder data, as well as new
data enriched with brain-potential recordings (Elgazsychopharmacology or EPP).
We demonstrate that traditional cost-benefit anslgad BIBU converge with

respect to enhanced disengagement under nicottroiviauge with respect to
clonidine effects (enhanced disengagement verslusee bias, respectively).
Furthermore, new EPP data suggest parallel efedat®onidine (reduced bias and
reduced disengagement), as well as bias redu@tberrthan disengagement
enhancement for nicotine.

Keywords: Drugs, Visual-spatial cuing, Cost-benafialysis, Computational model,
Electropsychopharmacology

Corresponding authori.kenemans@uu.nl
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Symposium 2

Genetic polymorphisms in the dopamine and serotonisystem as
factors in neurophysiological indices of hypervigénce

I. Heitland, K.B.E. Bocker, J.M.P. Baas & J.L. Kemns
Experimental Psychology, Helmholtz Institute, Utredniversity, The Netherlands

Genetic differences in the dopamine (DA) and sanat(bHT) systems are involved
in a variety of neurophysiological and behavionagesses ranging from simple
cognitive functions to complex emotional behavidowever, relatively little studies
have been performed that compare these genetatstia both simple cognition, as
e.g. novelty processing, with more complex behavas punishment and reward
processing. Here, we investigated the effects padonergic (dopamine transporter
[DAT1], catecholamine-O-methyltransferase vall58[@€MT]) and serotonergic
(serotonin transporter [SHTTLPR]) polymorphismstao different experimental
paradigms while an electroencephalogram was redand@0 healthy female
participants. These were an auditory oddball pgradiP3a, P3b) and a monetary
gambling task (FRN, feedback P3). Across both tagkpbserved generally higher
event related potentials for genotypes associattdralatively high tonic
neurotransmitter levels of the serotonergic (SHTRLIhort-allele carriers) and
dopaminergic (DAT1 nine-repeat carriers, COMT met/lnomozygotes)
polymorphisms under study. Together with recentpephysiology findings from
others and our lab, these results suggest thaindi@dual variability in 5HT and
DA functioning might reflect, at least to some @tendividual differences in
hypervigilance rather than very specific, uniquatdbutions to different processes.

Corresponding authorheitland@uu.nl
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Symposium 2

Functional neuromarkers for psychiatry: clinical applications of event
related potentials for diagnosis, prognosis and tiigment.

Juri D. Kropoto$?)

@ |nstitute of the Human Brain of Russian Academspoiences, St. Petersburg, Russia,
@ |nstitute of Psychology, Norwegian University afiéhce and Technology, Trondheim, Norway
® Andrzej Frycz Modrzewski Krakow University, Krakp®oland

In the first part of the lecture an overview ofdies on event related potentials
(ERPSs) in the normal and diseased brain is pregeriténas been consistently shown
that the ERP waves such as N1, mismatch nega#iyP300 fit the criteria for
biomarkers: 1) have high test-retest reliabilityc@nsistently reflect experimental
manipulations in sensory, cognitive and emotiomathdins and, 4) discriminate
psychiatric conditions from healthy population waghite large effect sizes. It's a
common view that ERP waves are the sum of actsvitiem widely distributed
cortical areas and must be decomposed into sepataitd components with distinct
functional meanings. On the other hand, each patrchcondition is characterized
by multiple dysfunctions in complex brain systeanrsd consequently must be
indexed by multiple ERP components obtained ireddfit behavioral paradigms.

The second part of the lecture deals with new nakdlogical approaches emerged
recently to facilitate clinical application of ERFhe new methods include: 1) the
single-subject and group ICA-based ERP decompaositio separate functionally
meaningful latent components, 2) non-parametridoes for mapping generators of
ERP components into 3D tomograms; 3) constructiR§ Bormative databases and
methods for comparing individual ERP componentf wthe normative data.

The third part of the lecture presents 10 yearsyg&xperience of applying ERPs in
clinical practice. The experience includes studigsl) test-retest reliability of ERP
latent components; 2) ERP neuromarkers of ADHDiseytOCD, schizophrenia,

TBI and depression; 3) ERP indexes of neuropsycfwdbdomains such as
energization, monitoring, task switching, etc.p#edicting effects and side-effects of
Ritalin in ADHD population; 5) creating neurofeedkarotocols on the basis of
ERP assessment; 6) creating tDCS protocols onasie bf ERP assessment (clinical
results in autistic and stroke patients are dennatest); 7) monitoring the effects of
treatments by ERPs.

Keywords: Event-related potentials, Independentgmment analysis, psychiatry,
effect of Ritalin

Corresponding authoyurykropotov@yahoo.com
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Symposium 3

Ketamine - perspectives from a neurophysiologicalqnt of view

Georg Winteréf?

@ Pharmalmage Biomarker Solutions GmbH Berlin
@ Experimental and Clinical Research Center (ECRBrité University Medicine Berlin,
Germany

Objective: We compared clinical, behavioral, electrophysyatal and functional
brain imaging (fMRI) indices with regard to its nse@aement stability, sensitivity and
specificity to detect subanesthetic ketamine effechumans.

Methods. Within-subject, randomized, placebo-controlle@yphacoimaging study in
twenty-four male healthy volunteers. Subjects veshainistered low-dose S-
ketamine (bolus prior to functional imaging: 0.1kgyduring 5min, thereafter
continuous infusion: 0.015625mg/kg/min) or placéketamine vs. placebo
measurements were separated by one week). Supgrtdsmed a visual oddball task
during simultaneous functional magnetic resonamagying (fMRI)[TR = 3.4
sec]with continuous 32-channel recording of event-ezdghotentials (P300),
electrodermal activity (EDA) and reaction time. 8ef and after drug intervention,
psychopathological status was assessed using sievE@nd Negative Syndrome
Scale (PANSS) and the Altered State of Conscioss{i#3-ASC) Rating Scale.

Results P300 amplitude and corresponding BOLD responggs @iminished in the
ketamine condition in cortical regions being invaMn sensory processing/selective
attention. In both measurement modalities separati@rug conditions was achieved
with area under the curve (AUC) values of 0.5-8B&amine effects were also
observed in the clinical, behavioral and periphphglsiological domains (Positive
and Negative Syndrome Scale, reaction hit and &tsen rate, electrodermal
activity (EDA) and heart rate) which were in pafated to the P300/fMRI measures.
AUC measures were considerably higher (> 0.8)Her(heuro-)physiological
measures (EDA, P300-amplitude) compared to BOLParses in any region-of-
interest (~0.5-0.7). Measurement stability was carable for both modalities.

Discussion:When using subanesthetic ketamine in drug tr{aks,iro-)physiological
measures appear to offer some (methodological)ddgas over fMRI.

Keywords: Simultaneous fMRI/EEG, electrodermalattj subanesthetic ketamine,
drug trials.

Corresponding authoGeorg.winterer@charite.de

Musso F, Brinkmeyer J, Ecker D, London MK, Thie®eWarbrick T, Wittsack HJ, Saleh A, Greb W,
de Boer P, Winterer G: Ketamine effects on bramcfion- simultaneous fMRI/EEG during a visual
oddball task. Neuroimage. 2011; 15;58(2):508-25
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Symposium 3

Pharmaco-EEG study of ketamine in patients with mapr depressive
disorder: QEEG and clinical predictors of antidepressive response.

Martin Brunovsky{*?, Jiri Horacek"?, Peter Sd$?, Tomas Palenicél?,
Tomas Novaf?, Monika Klirovd'?, Cyril Hoschf*?

@) prague Psychiatric Center, Ustavni 91, 18103, r&y Czech Republic
@ 3rd School of Medicine, Charles University, RuSka 10000 Prague 10, Czech Republic

Objective: Treatment resistance in depression is a commoical problem that
constitutes a major challenge for nowadays psychiwpacology. Ketamine and
other NMDA (N-methyl-D-aspartate) antagonists pr@ltast-acting antidepressant-
like effects, although the underlying mechanissitils not fully understood. In our
study the time-course of effects of ketamine waessed in depressive patients by
QEEG to elucidate changes associated with treatrasponse.

Methods: In a double-blind, cross-over, placebo-controllealy we assessed the
effect of single infusion of ketamine (0.54 mg/kghan 30min) in 30 inpatients with
major depressive disorder. EEG data of 27 subyeets analysed during the infusion
(10min and 30min) and 24hours, 3 and 7days aftanki@ee administration using
standardized low-resolution electromagnetic tomplgya(SLORETA). Response to
treatment was defined a$&0% reduction of MADRS score.

Results: Ketamine induced acute (10min and 30min) decrefparietooccipital
alpha-1 and alpha-2 and increase of gamma-sour@ksubjects. 11 of 27 subjects
who responded to medication (41%) were charactkbyeexcess of mediofrontal
delta and theta sources in comparison to non-relggenMoreover, only the
responders showed significant changes (decredsstdctivities in left temporal
lobe) 24 hours, 3 and 7 days after infusion, whdesignificant changes were
observed in non-responders. We have also founghifisant correlation between the
BPRS score during ketamine infusion and MADRS sebiay 7 (i.e. the higher the
intensity of psychotomimetic symptoms during inéursthe more pronounced
alleviation in depressive symptoms 7 days afteirthesion).

Conclusion: Our results suggest that an acute increase of ffinedial cortical

sources of slow rhythms could be potential biomexke differentiate responders and
non-responders to ketamine in major depressioneMar, the antidepressive effect
of ketamine seems to be undoubtedly connectedpaitient’s psychotomimetic
experience.

Keywords: QEEG, ketamine; antidepressant; majoressove disorder
Corresponding authobrunovsky@PCP.LF3.CUNI.CZ
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Symposium 3

EEG power spectra and connectivity changes in aninhanodels of
psychosis - comparisons of glutamatergic, serotongic and
cannabinoid models

Tomas Palenicék, Filip Tyls"?, Michaela Fujakova®, Anna KubesoV&?, Pavlina
Novakov&?®, Lukas Kaderabék?, Martin Brunovsk{?, Jiri HoraceK’

@ prague Psychiatric Center, Prag@eFaculty of Medicine, Charles University in Prague
® Faculty of Science, Charles University in PragCeech Republic.

Pharmacological models of psychosis bring a untqakfor studying brain discon-
nection in humans as well as in animals. Even thaayeral electrophysiological
biomarkers have already been described in schierophyrlittle is known about EEG
biomarkers in pharmacological models of psychostsabout the translational va-
lidity of these data. Studies on EEG brain connégtin rodents under these circum-
stances are extremely rare. To elucidate the cteaistec patterns of EEG connectiv-
ity in freely moving rats we have conducted a seokexperiments in serotonergic,
glutamatergic and cannabinoid models of psychassig multiple cortical elec-
trodes, EEG spectral and connectivity analyses wer®rmed on selected episodes
of behavioral inactivity — a model of resting EEKhe analyses showed consistent
changes that were specific for each of the modsdd uGlutamatergic models with
ketamine and dizocilpin (MK-801) induced a typig&bal increase in high fre-
guency oscillations. On the contrary, in serotomengpdels (psilocin, mescaline,
LSD, DOB, 2C-B) a global power decrease was obskrllee cannabinoid (THC)
model showed a transient decrease in gamma ogxiatA common denominator in
glutamatergic and serotonergic models was a glidalease in connectivity
expressed as a decreased coherence in most oétuehcy bands. On the contrary,
in the cannabinoid model an increase in connegtwés observed. A translational
validity of these findings is supported by findingsschizophrenia patients and by re-
cent human studies with ketamine, psilocybin andCiddnnabis. Recently obtained
results with drugs modulating serotonergic, dopa@ngit glutamatergic and
cannabinoid signaling will also be discussed inlidpat of potential therapeutic
implications.

Keywords: animal models of psychosis, EEG powectspeEEG coherence, rats,
translational approach

Corresponding authopalenicek@pcp.lf3.cuni.cz

(1) Fujakova M et al.: The effect of ((—)-2-oxa-siaobicyclo[3.1.0]hexane-2,6-dicarboxylic acid
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Functional connectivity analysis of default mode nvork changes
after ketamine application in healthy subjects

F. Mueller, G. Winterer

@) Department of Anesthesiology and Operative Inten€lare Medicine, Charité University
Medicine Berlin, Germany

Objective: Hallucinations are a common side effect of NMD&eptor antagonist
administration (e.g. ketamine). Still, the mecharaghat cause hallucinations are not
completely understodd. It was hypothesized that ketamine-induced visual
hallucinations are associated with alterationsiattional connectivity within the
Default Mode Network (DMN) and the primary visuaktex in resting state fMRI. A
within-group comparison between resting state fid&k of healthy subjects after
placebo and ketamine administration will be useealore changes within these
networks. Scores of Positive and Negative SyndrSoae (PANSS) and the Altered
State of Consciousness (5D-ASC) Rating Scale ae ais covariates to explore
ketamine-related changes.

Methods: Resting state fMRI data, collected as part ofanier study” were used

to perform a functional connectivity ROI-to-ROI d&yss. Out of 24 healthy subjects,
data sets of 17 subjects were analysed. For 7&alijetamine data couldn’t be
acquired, because drug-induced symptoms forcedgiteentermination of scanning.
For each subject, 100 volumes of the ketamine &amepo condition (TR=3.4s, total
scan length: 5 min 40 sec) were realigned, slioenty corrected and normalised to
MNI space using SPM8. ROI-to-ROI was performed gisdONN toolbox. Network
connectivity is compared between placebo and ketmondition and scale
measurements are regressed out as covariates.

Findings: In group level analysis the overall functional ceativity after ketamine
application is impaired, especially the parieté&ror lobe shows low connectivity
compared to the rest of the brain. These changesoarelated with values of the
Positive Syndrome Scale and items of the 5D-ASC.

Discussion:Ketamine-induced impairment of functional connetfiin the default
network including the visual association cortexegg to be relevant for the
development of visual hallucinations.

Keywords: fMRI, funct. connectivity analysis, NMDAeceptor antagonist,
ketamine

Corresponding authofelix.mueller@charite.de

[1] Rolland B et al.: Pharmacology of Hallucinatsorseveral Mechanisms for One Single Symptom?
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Assessment of EEG-Vigilance using the VIGALL algothm

Christian Sander, Sebastian Olbrich, Janek Spduigyge Jawinski, Jue Huang,
Daniel Bottger, Tilman Hensch, Ulrich Hegerl

Department of Psychiatry and Psychotherapy, UsitseHospital Leipzig, University of
Leipzig, GERMANY

The human brain is a highly integrated network \Wwthas different global functional
states. Based on the temporal-spatial patternahp secorded EEG activity, these so
called vigilance stages (i.e. levels of “brain-aall) cannot only be separated during
sleep (e.g. slow wave sleep, REM) but also dutwgttansition from active
wakefulness to drowsiness and sleep onset.

The fundamental importance of the precise adaptatiovigilance to the environment
Is obvious: Vigilance levels determine the behaaliand neurophysiological
response to stimuli and tasks. Vigilance regulalias been found to be
intraindividually stable with considerable interividual difference$". Under
prolonged resting conditions most subjects showlgabhdeclines to lower vigilance
stages, while others exhibit very rapid drops (a@llst regulation) or no declines for
several minutes (hyperstable regulation). Thig tsamodulated by factors such as
sleep deficits, substance consumption, motivaaod, disease related factors.

Research on this central neurophysiological meschnahias been hampered by the
lack of valid and time economic means of assessrsitl standard to study
wakefulness regulation is the Multiple Sleep Latehest which provides no
information about the transitions between diffenagtlance stages during
wakefulness. However, changes of EEG activity dutims transition period are well
described?) and based on this knowledge a computer-algoifh@ALL (Vigilance
Algorithm Leipzig) has been develop€d VIGALL automatically attributes to EEG
segments one of seven vigilance stages which cabderved from high alertness
(stage 0) to relaxed wakefulness (stages Al, A2 td8rowsiness (stages B1, B2/3)
up to sleep onset (stage C).

An overview on vigilance assessment and an intrioalu¢o the VIGALL algorithm
will be given and data from validation studies préged, in which the vigilance
stages are compared to different behavioral anzhauntic parameters.

Keywords: vigilance regulation, VIGALL, wakefulnesssting state
Corresponding autho€hristian.Sander@medizin.uni-leipzig.de

[1] Van Dongen HP, Vitellaro KM, Dinges DF. Individl differences in adult human sleep and wakefgtnes
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CACNALC gene variation is linked to EEG-vigilance egulation

Philippe Jawinskt?, Christian Sand&r®, Nicole Mauch&?, Janek Spadz,
Madlen Hantzscdh®, Ralph Burkhardt®, Ulrich Hegerf-?, Tilman Henscfi®

@ | IFE — Leipzig Research Center for CivilizatioisBases, Universitat Leipzig

@ Department of Psychiatry and Psychotherapy, Usité Leipzig

® |nstitute of Laboratory Medicine, Clinical Chetnjsand Molecular Diagnostics, University
Hospital Leipzig

Objectives: According to the vigilance regulation molelmanic and depressive
episodes may partly be induced by profound al@natin vigilance (i.e.,
neurophysiological arousal). Aside from that, \agite regulation is currently
investigated as a putative response predictoeatrment of mania and depression.
Furthermore, Bipolar Disorder (“manic-depressileeiss”, BD) has been shown
highly heritable and genome-wide association studstablished several risk alleles.
The present study assessed whether carriers afdlereliable BD risk alleles differ
in vigilance regulation compared to non-risk cagi@hen faced with a twenty-
minute eyes-closed resting EEG paradigm.

Methods: We selected participants of the large scale Leipiaglth Care Study
(LIFE®), who completed a comprehensive medical examinatial were free of any
current neurological or psychiatric disorder. Dgrthe EEG paradigm, participants
were allowed to follow their natural decline of Negnce. EEGs were analyzed
applying the Vigilance Algorithm Leipzig (VIGALLa LORETA-based tool
attributing one out of seven vigilance stages twtsBEG segments. Moreover,
participants were genotyped for ten of the modlicaple BD risk variants utilizing
TagMan OpenArray Plates. The final sample compristiparticipants\=70.9

yrs, SD=3.6 yrs, 332 male).

Results: Vigilance regulation was most strongly linked teaaiation within
CACNALC (rs1006737p=.002,12=.012) with risk-allele carriers showing faster
vigilance declines.

Conclusion: The reported association is in line with the vigda regulation model
and consistent with the notable role of ion-chasneBD, since CACNAL1C encodes
an alpha-1 subunit of the L-type calcium channettlier studies should replicate this
finding and elucidate possible causal pathwaysgitance regulation.

Keywords: EEG-vigilance regulation, arousal, gasgtCACNALC, Bipolar
Disorder

Corresponding authophilippe.jawinski@medizin.uni-leipzig.de
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Assessment of EEG-based vigilance regulation as &apredictor for
antidepressant pharmacotherapy

Frank M. Schmidt, Marie-Elisa Dietz, Christian SandClaudia Nowak, Peter
Schonknecht, Hubertus Himmerich, Ulrich Hegerl

Department of Psychiatry and Psychotherapy, Unityepospital Leipzig, Leipzig, Germany

Impairments of sleep-wake regulation are core sgmptof major depressive
disorders (MDD) and are probably related to altenstin transmitter release such as
noradrenaline, serotonin and cortisol. Wakefulmegsilation (i.e. vigilance,
neurophysiological arousal) can be assessed vatimgestate EEG by applying the
Vigilance Algorithm Leipzig (VIGALL). VIGALL classiies 1 sec EEG segments
into vigilance stages (stage 0: active wakefulnstsgies Al, A2, A3: relaxed
wakefulness; stages B1, B2/3: drowsiness and §tagkeep). It is a replicated
finding that unmedicated patients with MDD showyadrstable vigilance regulation
with fewer declines to lower vigilance stages aighér proportions of high vigilance
stages compared to healthy subj&&tdhe current study addresses the question
whether the EEG-based vigilance regulation prediotscal response to
antidepressants in patients suffering from MDDs hypothesized that a hyperstable
vigilance regulation predicts a favourable respdose4 weeks treatment with
antidepressants (either escitalopram or mirtazapihis secondly hypothesized that
patients with a shift in EEG-based vigilance regafafrom hyperstable to more
physiological regulation during the first 2 weekdreatment show higher response
rates than patients with no such changes. 15 mimgestate EEG recordings are
conducted before (T1) and 2 weeks after startitigl@oressant treatment (T2). On
T1, T2 and 4 weeks following start of AT (T3), HAMLY (primary outcome
criterion), IDS-C and BDI-II are assessed. Respansdefined as reduction in
HAMD >50% from T1- T3, remission as HAMD <7 points at R&sults from
datasets of 80 included participants shall be pmitesein the talk.

Keywords: EEG-vigilance regulation, major depressiisorder, response predictor
Corresponding authofrank.schmidt2@medizin.uni-leipzig.de

[1] Hegerl U, Wilk K, Olbrich S, Schoenknecht Pn8ar C. Hyperstable regulation of vigilance in gats
with major depressive disorder. World J Biol Pswatilyi 2012; 13: 436-46.
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EEG vigilance in borderline personality disorder

Lucas Kramép, Christian Sand&, Kerstin Herwid"”, Dorothee Geschéf;
Ulrich Hegerf?, Sabine C. Herpef{, Katja BertscH’

@) Department of Psychiatry and Psychotherapy, Usityeof Heidelberg, Germany
@ Department of Psychiatry and Psychotherapy, Unityeo$ Leipzig, Germany

Borderline personality disorder (BPD) is charaaiedi by emotional instability and
impulsivity. Both features could be associated witable vigilance regulation.
Vigilance can be understood as “brain arousal”,re&e the regulation of vigilance
refers to the regulation of the transition from whkness to sleep. In different
psychiatric disorders, such as mania or ADHD ewe¢ior instable vigilance
regulation was found. According to the vigilancedwibof affective disorderd,
these dysfunctions in vigilance regulation couldheecause for autoregulatory
creation of either stimulating or restraining eowiments and may thus be an
explanation for impulsive/avoidant patterns of hetaassociated with these
disorders.

Methods: 20 minutes resting EEG-recordings with closedseyas assessed in 45
unmedicated patients with BPD and of 45 HC (matdbedender, age, and intelligence).
Vigilance regulation was assessed and assigndx tdifferent stages of vigilance using the
Vigilance Algorithm Leipzig (VIGALL).

Results Preliminary results suggest differences in viggia regulation between the two
groups. Due to the presented association betwaéabie regulation of vigilance and
emotional instability we expect patients with BRDshow lower stages of vigilance than
the healthy individuals.

Discussion/ConclusionAccording to recent vigilance models, variatiaomshe regulation
of vigilance could add to the explanation of emadilbinstability and impulsivity. As these
two patterns of behavior are the key features dd BRe current results of the study could
not only help understanding the etiology but afeprioving pharmaceutical and
psychotherapeutical interventions.

Keywords: EEG vigilance regulation, emotional iftisy, BPS
Corresponding authokucas Kramer@web.de
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Framework and outline of the novel IPEG animal pEEGGuidelines

Wilhelmus H.1.M. Drinkenburg

Janssen Research & Development, Department ofoNeience Discovery, Division of Janssen
Pharmaceutica NV. Turnhoutseweg 30, B-2340 Be@&asigjum

One explicit goal of the International Pharmaco-Exsegiety (IPEG) is the
development of principles of training and guidedirier pharmacological research
using electrophysiological and neurophysiologicatimdologies.

From the 1980’s onward the IPEG has published engited such guidelines in
white papers and manuscripts for clinical pharm&®E&nd pharmacoSleep studies,
with most recent updates published in Neuropsyatody in 2012 and 2013,
respectively?. Main objectives are, next to raising awarenesstait-of-the-art
pPEEG methodology, to increase pEEG data qualityvamete possible foster
harmonization to allow more meaningful pEEG dataparisons and interpretations.

Over the past few years an effort is undertakesotopose a de novo set of IPEG
guidelines that would cover preclinical, animale@sh methodologies for the first
time in (IPEG) history. There are however someraleasons why such guidelines
have not been composed earlier and why compoddias considerable more time
and effort: while standardisation has clear advgegavithin clinical settings, this is
not so clear in preclinical pEEG research, in whiggearch hypotheses dictate the
use of non-standardized, experiment-tailored metlogy. Moreover, while clinical
PEEG work is mostly non-invasive for obvious reas@reclinically, the variety in
EEG recording electrodes and recording locatiomsige including almost all brain
areas. Experimental design is further diversifiad tb the different purposes of the
animal studies: e.g. basic research, biomarkerug discovery studies. Lastly,
species-differences further contribute to spe@issibilities and limitations for using
pPEEG methodology.

Notwithstanding the huge challenge, a working cotte®iis now making progress in
preparing a novel animal guidelines manuscripto@tiine of the draft manuscript
will be presented, also as an introduction to frrttymposium speakers, who will
each cover examples of animal pEEG methodologyantg rodent AEP and
advanced EEG analysis, non-human primate reseandhpf some harmonisation
initiatives thus far.

Keywords: IPEG guidelines; animal pEEG; translaiaciesearch; biomarkers
Corresponding authowdrinken@its.jnj.com
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Auditory event-related potentials as back-translatonal tools for
studying neuronal processing during pre-attentive ad attentive
processing

Jesper F. Bastlund
H Lundbeck A/S, Synaptic transmission, Valby, Dankn

Event-related magnetoencephalography (MEG) andretwephalography (EEG)
studies of pre-attentive and attentive processfrapiditory-evoked potentials (AEP)
have demonstrated several neuronal processingtdefgsociated psychiatric and
neurological diseases. More specifically, reduceglaude of sensory AEPS,

sensory gating deficits as well as reduced mismaggfativity (MMN) amplitude and
P300 ERP amplitude and latency, has been repeatguiiyted e.g. in schizophrenia.
Moreover, abnormalities in evoked cortical gammaebg80-100 Hz) synchrony
have been observed in schizophrenia, with an isexkar unchanged level of gamma
during resting state when investigating in assigsduditory steady-state responses
(ASSR).

In an attempt to bridge the translational gap betweumans and rodents and provide
more human confidence in detailed mechanistic iy&isons at Lundbeck, we have
setup at battery of rodent AEP assays. AEPs imntsdg@oduce similar waveforms
and evoked oscillations across species. This ltb®la series of experiments
studying the effect of pharmacological substandisgase relevant pathology, cross
species translation and single neuron firing pag@n pre-attentive and attentive

AEP paradigms.

The presentation will provide an overview of ourreat level of understanding of
back-translational rodent AEP assays and theirevidutranslational and
mechanistic studies.

Corresponding authodFB@lundbeck.com
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Rat pharmaco-EEG studies: multi-channel methodology

Tomas Palenicék, Filip Tyls™?, Michaela Fujakov&a®, Anna Kubesov&?, Pavlina
Novakov& ?, Lukas Kaderabék?, Vaclava Sedimayero{f§ Vladimir Krajca?,
Martin Brunovsky", Jiri Horacek"

@) prague Psychiatric Cent&; 3 Faculty of Medicine, Charles University in Prague
® Faculty of Science, Charles University in Pragieech Republic
@ Faculty of Biomedical Engineering, Czech Technlidaiversity in Prague, Czech Republic

The translational validity of findings from animatshumans is always an issue. In
electrophysiology studies different recording caiodis in animals compared to humans are
typically used. One of the main issues is the lafckesting condition” and “eyes closed
condition” in animals. A second important factothat human EEG is typically recorded
from the calve, most typically respecting 10/20 tage, while in animals only a few
cortical electrodes are used from isolated regibu® to this fact advanced methods of
EEG analysis typically used in humans are diffitcoltuse in animals. In our laboratory we
use a multichannel recording in the Wistar rat fli2ractive electrodes above the frontal,
temporal and parietal cortex and we recently magiéarecording in an adaptation of a
10/20 system for rats with 19 cortical electrodeslving the occipital cortex. The EEG
was recorded with the same amplifier that is useaur human recordings and the analysis
of the signal was performed using the same softwsed for human EEG data. We check
the animals for their behavioral state during #erding and subsequently perform
analyses in episodes corresponding to each of 8tates. To date we have analyzed almost
two hundred samples of 10 min EEG signals fromwéitis 12 active electrodes and we
have performed EEG spectral and coherence analythe signal from epochs
corresponding to behavioral activity vs inactiviye have found out that behavioral
activity compared to inactivity typically inducegasitive power peak in 7-8 Hz, increases
low gamma power up to 40 Hz and induces a dectiaakgta power. An increase of
coherence in theta, alpha, beta, high beta andjfomma along with a decrease in delta
coherence is also present. Similar observations bhaen also found under different
pharmacological manipulations and also with 19icakelectrodes. This indicates that
behavioral activity is a significant confoundingfiar if EEG is analyzed in freely moving
rats. Subsequent comparison of episodes of belawnactivity in animals treated with
drugs that share the same mechanisms of actionsshdwgh similarity of findings. Finally,
when these data from pharmacological models witarkane and psilocin are compared to
recent human findings with the same compounds, alsyshow a high level of similarity
indicating that that our approach has a significearslational validity. EEG epochs
corresponding to behavioral inactivity can therefoe recommended as a model of resting
EEG. Future directions with quantitative analydishe rat EEG in research will also be
presented.

Keywords: animal models, EEG power spectra, EEGmaite, rats, translational approach
Corresponding authopalenicek@pcp.lf3.cuni.cz
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The power of EEG in a non-human primate

Ingrid H.C.H.M. Philippens
Biomedical Primate Research Centre (BPRC), GHMHksthe Netherlands

Recording of cortical activity by means of the #leencephalogram (EEG) has
contributed greatly to the understanding of norbmain function, including sleep,
and for studying neurodegenerative disorders imals and humans. Therefore,
EEG and related evoked-related-potentials (ERRslised extensively in pre-clinical
neuroscience research.

Neurophysiology in an animal model closely relatetduman can bridge the gap
between standardized rodents studies and the.clihis makes the non-human
primate a relevant model for neurophysiologicatiss.

In conventional scalp EEG, using wires, therengad to restrain the monkey to
attach the device for recording. Consequently, dppdies to monitor behavioral
parameters at the same time are severely restriopthntable telemetry for remote
monitoring of bio-potentials in unrestrained anisnaday cover this problem.

Under anesthesia, the transmitter is implantedi@sie intra-peritoneal area and the
EEG leads are tunneled subcutaneously to the Skulhcrease the spatial resolution
the electrodes are placed in a small hole in thé sduching the dura mater. The
advantage is a better resolution, higher amplituléss noise owing to muscle
activity and a non-restricted setup without wirbbsvaing the monkey to move freely
reducing possible stress effects. After placentaetdevice can stay for as long as
needed in a study. By using magnetic switchestigade the transmitter, the battery
durability can be saved.

Recovery of marmoset monkeys from the surgicahietation takes about 4 weéks
This 4-week period is based on the recovery obtidy weight to the normal pre-
surgery value. On jumping and axial turning behathe recovery was observed two
weeks after the surgery allowing normal behavipedtern.

In my presentation, | will give an overview of difent neurophysiological
applications, including ERPs and sleep EEGn the marmoset monkey as a model
for brain disorders. | will show that EEG is angaat tool for neuroscience research
in non-human primates.

Corresponding authophilippens@byprc.nl

(1) Bakker J et al.: Recovery time after intra-alt@l transmitter placement for telemetric
(neuro)physiological measurement in freely movinoghmon marmosets (Callitrix jacchus). Animal
Biotelemetry 2014; 2:10.

(2) Verhave PS et al.: REM sleep behavior disomiéne marmoset MPTP model of early Parkinson
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Translational aspects of animal EEG studies in théMI PharmaCog
Consortium for studies on Alzheimer’s Disease

Claudio Babilon”, Susanna Lopé&Z, Andrea Soricelff, Giovanni Frisori?,
Wilhelmus Drinkenburl, Jesper Bastlurf®, Gianluigi Forlon”, Marina
Bentivoglid”, Esther Schenk@t, Sophie DiX’, Regis Bordét?, Flavio Nobilf*,
Peter SchoenknedH, Jill Richardsort™®on behalf of PharmaCog Consortium

@ University of Rome “La Sapienza’; © Mario Negri Institute, Milan, Italy;
University of Foggia; () University of Verona, Verona, Italy;
IRCCS San Raffaele Pisana, Roma, ltaly; © Institut de Recherches Servier, Paris, France;
) |JRCCS SDN Naples, Italy ©) Lilly Research Laboratories, Windlesham,
® |RCCS Fatebenefratelli, Brescia, Italy :
University of Geneve, Switzerland; university of Lille 2, Lille, France;
@ Janssen Research & Development, Beerse, *PIRCCS San Martino Hospital, Genoa, Italy;
Belgium; 2university of Leipzig, Leipzig, Germany;
®) H. Lundbeck A/S, Valby, Denmark; 13GlaxoSmithKline R&D, Stevenage, UK

Background: Current pharmacological treatments of Alzheimdi&ease (AD)
include the use of acetylcholinesterase inhibi(&GhEIs), based on the cholinergic
hypothesis of the disease. However, convergingeenwe has shown a strong and
unpredictable inter-individual variation in resperte AChEI treatment. This
motivates a better understanding of the neuroplogical aspects of the disease and
the quest for true translational biomarkes apple#éd both humans and animals for
Improving early stages of drug discovery. Electamghalographic (EEG) markers
are quite promising to this regard.

Methods: The IMI PharmaCog Consortium (January 2010-Jurd® 2Grant
Agreement n°115009, www.pharmacog.org) has prolkeedophysiological
mechanisms of cortical neural synchronization ithpkagical aging as revealed by
an advanced spectral analysis of resting state fBF(BmMs in groups of normal
subjects (N) and amnesic mild cognitive impairm@h€l) subjects. Back translation
was tested on on-going EEG rhythms in wild type tiadsgenic mice (i.e. PDAPP,
TASTPM, and triple mutations).

Preliminary Results: delta (<4Hz) EEG power density was abnormal (M@
subjects in relation to A beta amyloid in cerebmapfluid and (2) in transgenic
mice (i.e. PDAPP, TASTPM, and triple mutations) wlvempared to wild type ones.

Tentative Conclusions:Delta EEG power density may reflect AD procesges i
amnesic MCI subjects with signs of brain amyloidaand may have a back-
translation counterpart in transgenic mouse moafedD. Future research will have
to evaluate the impact of this methodological apphoin drug discovery.

Keywords: gElectroencephalography (QEEG), Translational rnspd#ug discovery,
Alzheimer's disease (AD), PharmaCog
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The utility of electrocortical measures in charactezing depression
and treatment response

Jaworska Natalf&, Blier Pierré”, Fusee Wendf), de la Salle Saf3d, Smith Dylar?,
Rima llhen?, Knott Vernef’

@) Department of Psychiatry, McGill University, Moe&l, QC, Canada
@ University of Ottawa, Institute of Mental Healtte§earch, Ottawa, ON, Canada

Background: Assessments of electroencephalographic (EEQ)igcéind event-
related potentials (ERPS) in major depressive deofMDD) have provided insight
into the electrocortical abnormalities associatéth the disorder. Such indices have
also emerged as candidates for predicting and @igitreatment outcomes.

Methods:. Individuals with MDD (N=53; 25 females) were tedtprior to, and after 1
and 12 weeks of antidepressant treatment (esaitalofESC] + bupropion [BUP],
ESC or BUP). Treatment responders exhibited a >86étease in depression scores
by week 12. Healthy, non-depressed controls (HE&sgwlso tested (N=43; 23
females). We assessed resting EEG activity (32reles; mastoid-reference), P3a/b
ERPs elicited by an auditory oddball task as wekaditory evoked potentials
(AEPs) and associated loudness dependence of tRqIARAEP) slopes. In addition
to power and amplitude/latency measures of EECGERIES, respectively,
standardized low-resolution brain electromagnetmdgraphy (SLORETA) was
used. Data mining techniques were employed to ihaterif EEG power at week 1
predicted treatment response.

Results Depressed individuals (especially males) hadtgreaverall frontal and
parietal alpha power and increased subgenual antgnigulate cortex (sgACC)-
localized thetaactivity relative to HCs. Treatment respondersilaidd high, and
non-responders low, frontal baseline alppawer. Posterior alph@ower and
SgACC-localized thegaactivity strongly discriminated ESC responders/non
responders. Non-responders had smaller baselinb BBglitudes than responders
and HCs. Regarding the LDAEP, baseline N1 sLORETAEP discriminated
responders/non-responders. Finally, data mining#ateld that increased week 1 theta
(midfrontal and CP1 electrodes) and decreased pelter (at F4) characterized
responders, while decreased theta and increasedini¢hese regions were
characteristic of non-responders (high classiftcaticcuracy).

Conclusions Electrocortical features differentiated indivitgiavith MDD and HCs,
as well as being associated with treatment resptimsegh gender-specific effects
emerged. Establishing standardized recording aatyses guidelines, coupled with
normative cut-off values, are critical next stepsdrds utilizing electrocortical
measures in guiding clinical decision-making.

Keywords: depression, EEG, ERPs, treatment, regp@nadiction
Corresponding authonatalia.jaworska@mcaqill.ca
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The Methylphenidate in mania project (MEMAP)
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BACKGROUND: Treatment of patients with acute mam@mains a considerable
medical challenge since onset of action of antimamedication is delayed for

several days. Psychostimulants could have an earget of action. This assumption
Is based on the 'vigilance regulation model of manhich postulates that vigilance

Is unstable in manic patients. Accordingly, vigdarstabilising psychostimulants
could be more useful than conventional treatmeatite mania. We present here the
study protocol of a trial intended to study thacsity and safety of methylphenidate
in the initial treatment of acute mania.

METHODS/DESIGN: A multi-centre, randomised, doublayd, placebo-controlled
clinical trial will be conducted in 88 bipolar irapents with acute mania. Male and
female patients older than 18 years will be randeunhito treatment with either
methylphenidate (20 to 40 mg/day) or placebo férdays, given once or twice daily.
The main outcome measure is the reduction in thengdMania Rating Scale
(YMRS) after 2.5 days of treatment. Other outconsasures include the Positive
and Negative Syndrome Scale-Excited Component (FABNG) the Clinical Global
Impression-Bipolar Scale (CGI-BP), the Screen fog@tive Impairment in
Psychiatry (SCIP), actigraphy and the EEG-'VigiaAdgorithm Leipzig’

(VIGALL).

DISCUSSION: A positive study outcome of the prombseidy could substantially
impact our understanding of the etiopathogenesmsasfia and open new treatment
perspectives.

Keywords: Mania, Methylphenidate, RCT, EEG, Vigiian
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First results of the iISPOT studies in Depression ahADHD: EEG
alpha asymmetry as a gender specific predictor of SRI treatment
outcome

Martijn Arns*?3

@) Research Institute Brainclinics, Nijmegen, Thehéelands

@ Dept. of Experimental Psychology, Utrecht Univirsitrecht, The Netherlands

® Dept. of Cognitive Neuroscience, Donders InstifateBrain Cognition and Behaviour, Radboud
UMC, Nijmegen

Background: Measures of alpha electroencephalo@f&®) activity often — but

not always — differentiate depressed patients fnonmal controls. Further, some
evidence suggests that overall antidepressantmespuoay be associated with greater
baseline alpha EEG activity. This study aimed teieine whether occipital alpha
and frontal alpha asymmetry would distinguish otigreis with major depression

from controls, whether these measures behave aslloaed differential predictors of
outcome to a Selective Serotonin Reuptake InhijB@RI1) and a Serotonin
Norepinephrine Reuptake Inhibitor (SNRI), and tplexe the effects of gender on
these patterns.

Methods: In the international Study to Predict @mtied Treatment Response in
Depression (iISPOT-D) and ADHD (iISPOT-A), a multhter, international,
randomized, prospective open-label trial. In iISP@TE008 major depressive
disorder participants were randomized to escitalopisertraline or venlafaxine-
extended release. In iISPOT-A, 332 children with ADWere recruited and
prescribed with methylphenidate. In addition 336ledand 157 children were
recruited as a control group. Treatment responseestblished after eight weeks
using the 17-item Hamilton Rating Scale for Depi@ssr the clinician rated
ADHD-RS-IV. The resting electroencephalogram wassoeed at baseline in the
eyes closed and eyes open conditions.

Results: No differences in electroencephalograrnaafpr occipital and frontal
cortex, or for alpha asymmetry, were found in ggvints with major depressive
disorder compared to controls. Alpha in the ocaipind frontal cortex were not
associated with treatment outcome. However, a gearttedrug-class interaction
effect was found for frontal alpha asymmetry (F4-Felatively greater right frontal
alpha (less activity) in women only was associatéd a favorable response to the
SSRI escitalopram and sertraline. No such effestf@and for the SNRI
venlafaxine-extended release. The results for ISRl also be presented.

Conclusions: In women only, pretreatment alphatedeacephalogram predicted
response to Selective Serotonin Reuptake Inhihibuisnot to venlafaxine-extended
release. Future studies should separately anafiergtein alpha for men and women.

Corresponding authomartiin@brainclinics.com
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Electrophysiological correlates of response inhibibn across menstual
cycle: Go-Nogo potential study

Inga Griskova-Bulanova, Ramune Griksiene, OsvaRldssenas

Department of Neurobiology and Biophysics, Vilnlsiversity

Background: Go-Nogo task was shown to be promising in studfashibitory
processes in neuropsychiatric disorders [1]. Inbrgiprocesses, recorded with EEG,
are related to GABAergic transmission and affettygfemale sex steroid hormones
[2]. However, hormonal effect on Go-Nogo task i$ kimown.

Methods. 24 healthy females were recruited during ondnefrhenstrual cycle (MC)
phase: 1) early follicular; 2) late follicular; 8hd mid-luteal. The levels of salivary
17B-estradiol and progesterone were measured to Walpleses retrospectively.

An unwarned equiprobable auditory Go/NoGo task wsesd [3]. Stimuli were
presented in blocks of 150 tones binaurally viedpbanes; ISI was fixed at 1100 ms.
Tones were 1000 Hz and 1500 Hz, presented in ramdear. Participants were
instructed to press a button with their dominamichia response to one of the tones,
designated as the ‘target’. EEG was recorded comtisly referenced to the
mastoids. Data was segmented into -100 to 500n=he@nd epochs containing
artefacts were removed. Fz, Cz, Pz electrodes avalysed.

Results: Reaction times in Go task did not differ betwee@ phases. During Go
task significant differences between MC phases wbserved in 130-160 ms time
window over Fz and Cz electrodes. During NoGo comdithere were two
significant time intervals where differences betw®C phases were observed: at
130-160 ms over Fz and Cz and 150-185 ms over 240250 ms over Fz and
270-300 ms over Cz and Pz. The differences wersechloy more positive
amplitudes in the late follicular phase, where kbgjHevels of 1f-estradiol and
intermediate levels of progesterone were obtained.

Conclusion The results suggest that inhibitory processememsure in Go-NoGo
task, may depend on the phase of menstrual cycle.

Keywords: response inhibition, Go-Nogo, menstryale, auditory, ERPs
Corresponding authorgriskova@gmail.com
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Stimulant medication in pediatric ADHD: Predicting the clinical
outcome from single-dose changes in Event Relatedténtials (ERPS)
and a Go/No-go test

Geir Ogrin?, Jan Brunné?, Juri Kropoto{®

@ |nstitute of Psychology, Norwegian University afiéhce and Technology, Trondheim Norway
@ Department of Physical Medicine and Rehabilitat®h Olav’s Hospital, Norway
® |nstitute of the Human Brain, Russian Academy ci€Bces, St. Petersburg, Russia

Background: The aim of the present study was to find predsctdrclinical response
to stimulants based on single-dose changes in BR&®behavior in a cued visual
Go/No-go test.

Method: Eighty medication naive children (8-17 years) d@ggd with ADHD
underwent an EEG recording including a 20 min. cusdal Go/No-go task from
which ERPs were computed. Before the onset of avi@eks systematic medication
try-out, the recording was repeated on a single ddsnethylphenidate. Two
psychologists, ignorant of the ERP results, inddpatly rated each patient as
responder (RE) or non-responder (non-RE), baseathibyratings during the try-out
period.

Result: There were 60 REs and 20 non-REs. At test 1 nongeEsrmed better than
REs on all behavioral measures from the Go/No-gb(temissions, commissions,
reaction time (RT) and RT variability). At time Ret non-RE group showed moderate
improvements on these measures. Clear and sigmtificgorovements were seen in
the RE group. Most of the ERP components were dlrdeatical at time 2 in both
groups. The amplitude of the P3 No-go componenterraling of prepared response
- was close to normal at time 1 in non-REs, andhdidichange at time 2. In the RE
group a significant increase of amplitude of tesnponent was seen at time 2. The
ERP component, Contingent Negative Variation (CN¥jlecting preparatory
processes, was close to normal in the non-REmatli while the RE group had a
lower amplitude. At time 2 the difference betwelea groups had disappeared. The
ERP component cue P3, with a parietal distributiefiecting orienting to cue
information, was stronger (closer to normal) in Rt group at time 1 compared with
non-REs. At time 2 this component was even stromgBES, but did not change in
non-REs.

Discussion and Implications:The deviances from normal in REs seem to be related
to dopaminergic frontal systems, while the devianoemon-REs were smaller and
related to parietal dysfunctions. Significant chesxan behavior and some ERPs after
a single-dose of stimulants in ADHD patients seerind useful in predicting the
guality of medication response.

Corresponding authogeir.ogrim@so-hf.no
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Proof-of-Principle to efficacy in psychiatric patients exemplified by a
neuronal-selective nicotinic agonist AZD1446

Peter H Boeijing®, Albena Patrone\a

@ Independent Biomedical Consultant Neuroelectrickdes, Roderen, France
@ Takeda Development Center Americas, DeerfieldJSA

Disease-related functional symptoms in AlzheimBisease and even pre-dementia states are
believed to be the result of synaptic dysfunctigramd objective markers via neuroelectric ERP
recordings’ are advocated here. There are not many studytsesfuiootropics/ antidementia
agents for healthy controls in the literatflrdn order to enlarge our knowledge in the fieldigd
effects for a novel NNR have been investigated smalar fashion in both a cohort of patients and
in cognitivly normal young subjects given scopolaeiThe aim has been to open a gateway to
research hypotheses on diagnostics, but mostlyrtlsaetficacy evaluation in a broad clinical and
drug-development perspective.

In 22 medication free and non-nicotine using pasiellagnosed for probable AD , doses of
AZD1446 10 mg and 60 or placebo were tested in lgsblind, randomized, crossover study on
Day 1 and repeated administration for 60 mg ondg (tzd) and 60 mg three times daily given for
an additional 6 days. Measurements of auditory allld®800 and qEEG were performed at 1 h, 3h
and 8 h after administration. The conditions weental counting for P300, and qEEG was
obtained during vigilance controlled and wakefidtirgy state.

A matching study with 19 male healthy volunteersdughe same techniques to study the capacity of
AZD1446 10 mg and 80 or placebo to reverse scogamduced deteriorated P300 latency and
an EEG-signal pattern of slow wave and alpha pahanges. Positive control was 5 mg donepezil
and has been used in both studies on day 1 only.

The results have shown that in patients there wansistent pattern in the time-course of the
effects in gEEG and ERP on Day 1; P300 latency slcan improvement in latency on for 60 mg
od. on day 7, whereas for all-day EEG inspectiamseasus for decreases in slow wave and
increased alpha power (mostly relative magnitude achieved. Scopolamine was associated with
the expected impairments in healthy matesAzD1446 decreased the P300 latency reaching
statistical significance for the 80 mg dose. Asardg qEEG, AZD1446 attenuated dose-
dependently the scopolamine induced alpha changesigilance controlled state and mimicked
the effects of positive control, donepezil.

The results underscore the predictivity of surregagirkers for successful modulation of synaptic
dysfunctioning in patients. Potential benefits @amgeiled in neuroelectric markers more readily
when (at least a shallow) activation is maintaioethe brain is working in attentional/executive
task(s).

Keywords: Neuronal Nicotinic drug, scopolamine moddézheimer's Disease, P300
Corresponding authopharmaEEGphb@orange.fr
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Individual Alpha Peak Frequency as an Endophenotypéssociated
with Affective Predisposition

Aftanas L.l., Tumyalis A.V.

Federal State Budgetary Institution “ScientificsRarch Institute of Physiology and Basic
Medicine”, Novosibirsk, Russia

Neuroimaging data such as from EEG, fMRI, PET scand so forth, can be
considered stable endophenotypes or biomarkerspaating both the effects of
nature and nurture. This potentially makes suctkerarideal candidate biomarkers,
which have the potential to predict vulnerabiliyaffective and psychosomatic
disorders as well as treatment outcome for bothapgiarmacological (e.qg.,
antidepressants) and neuromodulation (e.g., nezotbfek) treatments of these
pathological states. Among them individual alphakofeequency (IAPF) of
electroencephalogram (EEG) is an endophenotypeoseg}y featuring brain’s
“Intel core” processing speed. Several studiegehaow demonstrated that a fast
IAPF is associated with better memory performamzkaeativity, higher speed of
information processing, more efficient biofeedb&ekning, whereas a slow IAPF
might be considered a nonspecific predictor forraeponse to treatments such as
stimulant, antidepressant and antipsychotic medicdt. Up to date little is known
about association of IAPF and emotion. In ordeaddress this idea we implemented
two models of laboratory induced emotions on hgaiipht-handed volunteers
(n=62): anticipatory anxiety (awaiting of unavoitabversive punishment) (1) and
experience of discrete emotions of anger and joglk@d by the recall generation
method). Multichannel EEG, SCR and cardiovascuactivity variables
(Finapred") were simultaneously recorded. The participantewévided into the
low and high frequency groups according to mediasterior iIAPF at Cz location. It
was revealed that while experiencing joy vs. anigemhigh iAPF group exhibited
greater positive arousal relative to negative dpegtivity bias”) (as indexed by
intensity of experience, accessibility of recengipee memories, SCR amplitude,
systolic arterial blood pressure and heart ratetirety). By contrast, low IAPF
subjects were marked by “negativity bias” predomthadue to insufficiency of
positive emotional arousal. It is suggested th&HRAs an endophenotype featuring
individual affective predisposition and affectivaping styles.

Keywords: Individual alpha peak frequency - iAPRdephenotype, emotion,
emotional reactivity.

Corresponding autholiaftanas@gmail.com
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Resting EEG abnormalities in traumatised refugee aults
Mirjana Askovi¢”, Louis Mayauéf’

@ The NSW Service for the Treatment and Rehabititatif Torture and Trauma Survivors
@ Mensia Technologies SA

Background: Several studies have indicated abnormalities ictelencephalogram
(EEG) in clients with Post Traumatic Stress Disordtwever, this is the first study
of refugees. The Service for the Treatment and B&tadion of Torture and Trauma
Survivors (STARTTS) in partnership with Mensia Teclogies SA has undertaken a
retrospective analysis of the EEGs of hundred tedis®d refugee clients from a
variety of ethnic backgrounds.

Aims: The study aimed to investigate EEG abnormalitigsaumatised refugees at
rest.

Methods: 19-channel EEG was recorded for 20 minutes wids@pen and closed,
and de-artifiacted. Analysis focused on energyfieignt frequency bands as well as
non-linear and complexity metrics as detailed bgsfet al.[1] This analysis was
carried out in the sensor space (per electrodepadlly (average value over all
electrodes), and in the source space (per anatban&a using real-time LORETA
reconstruction).

Findings: A preliminary case-by-case analysis revealed tequent deviations:

right temporal-parietal (T6) excess in alpha awatal lobe hypercoherence in alpha
band. These deviations were therefore hypothestzbd significant features among
the refugee population. To test this hypothesisywillgoresent a statistical analysis of
this dataset, including an additional analysis gisian-linear and complexity metrics.

Discussion:ldentification and functional understanding of reuarkers for PTSD
and related disorders in refugee population coalcehmportant implications for
selection and evaluation of treatment.

Keywords: Refugees, PTSD, EEG, Neuromarkers
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Objectively Identifying Abnormal EEG Recordings in Clinical Studies

Junshui M&, Fei SIP, Vladimir Svetnik?

M Merck Research Laboratories, Merck Sharp & Doh8[), USA
@ Beijing University of Posts and Telecommunicati¢B&PT), China

No matter how careful an EEG clinical study is iempented, signal quality of some
EEG recordings can still be problematic due toawireasons. Although artefact
reduction method<! can rectify some low-quality recordings, it is alsh

unavoidable that some other abnormal recordinge tabe rejected from
subsequent analysis as “outliers”. Identifying almal EEG recording plays a

critical role in determining how variable EEG data, and thus how large an
underlying EEG effect can be reliably detectedhmystudy; it is also frequently a
controversial topic due to its subjective naturieisTpaper addresses this dilemma by
proposing an objective approach for identifying @iomal recordings.

The proposed approach is based on an observatbth#hpower spectral density
(PSD) profile of each person’s normal EEG recordiisgas unique and stabile as this
person’s signature. This observation has been exgmtly confirmed by separate
research groups in personal identification areshith a person’s PSD profiles were
used as his/her “signature” to identify him/hemnvés shown that, over a period of a
year, a person’s PSD profiles were not dramaticdignged by many factors,
including his/her age, diet, circadian effects, Btc

Since several EEG recordings are usually collefcted one person in a clinical
study, based on the observation, we propose taifigabnormal recordings by
analysing a person’s recordings simultaneously.eyamanalysis of a large amount
of historical EEG clinical studies help us constithe distribution of persons’ normal
PSD profiles, which allows us to recommend theshodds for objectively separating
abnormal recordings from normal ones. The propaggdoach can improve the
reproducibility of EEG clinical results, which i$ critical importance for a wider
acceptance of Pharmaco-EEG as a routine drug gewelat modality.

Keywords: EEG signal quality, Outliers, Within-sabj variability, Detectable EEG
effect, EEG clinical Study
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Registration of the brain activity under the influence of artificial
electromagnetic radiation

Reznikov Dmitry

@ Moscow State University of Medicine and Dentistry
@) Educational Center of Nanomaterials and Nanotdolgies of the Moscow State University of
Civil Engineering

Introduction: Nowadays medicine starts moving from hospitalsaiemnts as well as
functional diagnostic. However, artificial electragnetic radiation (EMR) is making
electroencephalography (EEG) unuseful in not specepared shielded rooms.
Wide range of electromagnetic radiation: from 30 MHz creating many artifacts
(changes of the EEG that caused by non-brain &gtivi

Objectives: Identify, describe and make a list of artifactsjehhare caused by
electromagnetic radiation in the range from 3 t6(BMHz.

Materials and Methods: An innovation methodic of detecting, and registnatof
EEG artifacts have been developed especial forésisarch. Experiment conducted
on the group of children, 8-10 years old. Reseasdd different EEGs (Japan and
Russian manufactured) and special equipment for EkiBlding, EMR-analyzing
and generating of the EMR.

Results: More than 10 new different artifacts, which aresstilby EMR, have been
detected, described, and listed.

Conclusions:Created list of the artifacts will make possiblel&yelop filters for any
EEG-systems, which will allow making EEG easily mag EMR artifacts at field
conditions, at the patient home, or at any othéspecial prepared places.

Keywords: EEG, EMR, artifacts, protection
Corresponding authod.reznikov@gmail.com
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Machine Learning for a Parkinson’s prognosis and dagnosis system
based on EEG

A. Soria-FriscF’, J. Marift?, D. Ibafie?, S. Dunn&, C. GralW’, G. Ruffini?,
J. Rodrigues-Brazéfe’, R. Postum@a®, J.-F. Gagndfi¥, J. Montplaisi*?),
A. Pascual-Leorid

1 Neuroscience Business Unit, Starlab BarcelonaSphin

@ Centre d'Etudes Avancées en Médecine du Somnmiitad du Sacre-Coeur, Montreal, Canada

®) Department of Psychiatry, Université de Montr&snada

@ Berenson-Allen Center for Noninvasive Brain Stiatidn, Beth Israel Deaconess Medical
Center and Harvard Medical School, Boston, MA, USA

It has been known for some years that REM Behavivsorder (RBD) is a risk factor for
later development of a neurodegenerative disedskelgte we present novel data on the
prognostic value of EEG metrics in individually gieting the development of a
synucleinopathy years after diagnosis of RBD.

We worked with EEG data from a cohort of 118 sulgi€balf healthy controls, half RBD
patients), where 80% of the patients developedcadginopathy (either Parkinsons’
Disease or Lewy Body Dementia) at an average folipvof 8 years. A Machine Learning
framework and the associated performance evaluptiocedure [2] were developed for
classifying each individual patient’s baseline EE&,when diagnosed with idiopathic
RBD. The approach included a detailed analysipetsal and synchrony EEG features,
and its classification through Support Vector Maeisi.

Classification results show an excellent perforneainderms of Area Under the Curve
(AUC 94-98%) in all problems of operational relegani.e. RBD diagnosis,
synucleinopathy prognosis, and PD prognosis, waking homogeneous subject groups
into account. In this context the main problemhis group characterization when including
subjects with short follow-up (1 year). This incsea the uncertainty in the assignment of
the subjects to one or other group. Thereforeim@ortant to include time to conversion in
order to improve even more the prediction of neagaheration resulting from idiopathic
RBD through machine learning.

Summarizing we can state that project results defjnadvance in the classification of EEG
as a tool for conversion prognosis of synucleinijeat(PD or LBD) in addition to clinical,
neuropsychological, and brain imaging data, wheh lsave a real impact on both early
treatment and drug development for neuroprotection.

Keywords: Machine Learning, EEG data analysis, REavior Disorder, Parkinsons’
Disease
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Placebo-controlled clinical and polysomnographic stdies on the acute
and chronic effects of electroacupuncture in primay insomnia

Gerda Maria Saletu-Zyhldf;, Alexander Men§®, Peter Anderé?, Evelyn Dolf*,
Sergio Rosales-Rodriguéz Michaela Bijak¢?, Daniela Stockenhubé?, Helmut
Nissef*?, Bernd Salett”

@ Department of Psychiatry and Psychotherapy, Métlloasersity of Vienna, Austria
@ Austrian Society of Acupuncture, Neurological GerRRosenhiigel, Vienna

® Johannes Bischko Institute of Acupuncture, Vienna

@ Sleep Laboratory Rudolfinerhaus, Vienna

Objectives: Exploratory, placebo-controlled, clinical and pagmographic studies
evaluated acute and chronic effects of electroawctpue on sleep and awakening in
primary insomnia patients over 10 weeks.

Methods: Twelve patients (9 f, 38.6+11.1 years) were ingesed in 5 sleep
laboratory nights (pre-treatment, acute placeboed@ctroacupuncture nights
[randomized], 2 nights after 10-week treatment Bdly. Observer ratings
(CGI/DOTES) and self-ratings (QOL, PSQI, ISI, SARS, ESS, IRLSSG, AS,
SSA) were performed pre and post treatment. A ttdD needles were applied to
specific acupuncture points, which were subjeate@bdomized real or sham
stimulation by an electric generator.

Results The CGI-S improved from moderate (4+0.6) to bdide disturbance
(2.1+1.0) (p<0.05, Wilcoxon). The PSQI, ISI and SAfproved on the 1%,
subjective sleep and awakening on the 5% level. &t8@ed a reduction of sleep
latency to S1, wake-time within TSP, WASO and awakgs and improvements of
SE from 81.2+9.4 to 89.7+6.7% (p<0.05) from prextmeent to placebo. The
following treatment nights did not differ from pktwo, except for a further latency
decrease after chronic acupuncture. S1 decreas®doire-treatment to placebo, S2,
S3+S4 and REM increased. Respiratory and PLM pasmdid not show any
significant changes, except for an improvemenhefdxygen desaturation index.

Conclusion: Clinical ratings improved significantly after 10eek
electroacupuncture. In the PSG, even sham acupenioauced significant
improvements of sleep initiation, maintenance dfidiency, a decrease in S1, an
increase in S2, S3+4 and SREM, and an improvenighealesaturation index, with
values remaining on this level thereafter.

Keywords: Electroacupuncture, primary insomniajicil measures,
polysomnography
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Cordance and REM density derived from REM Sleep aBiomarker
for Treatment Response in Depression after Antidegrssant
Medication — a Follow-up study

Marcel Pawlowski, Amin Raissi, Martin Dresler, kot Holsboer, Axel Steiger,
Marek Adamczyk

Max Planck Institute of Psychiatry, Munich, Germany

Introduction: Cordance is known as a predictor of treatmentaugin depression [1],
invented for resting-state EEG and based on minih@r&BEG channels. REM densitiy is
based on EOG channels during REM sleep only andesthdikewise predictive potential
[2]. A combination of cordance and REM density ¢ known yet.

Hypothesis: To evaluate whether prefrontal cordance in thetquency band derived from
REM sleep EEG and/or REM density derived from RE&dB EOG after the first week of
antidepressant medication predicts the treatmepbrese after 4 weeks of drug therapy in
depressed patients.

Method: 33 in-patients (22 females, 13 males) with a degive episode were recruited.
Patients were treated with various antidepressRetsponse to treatment was defined as a
50% reduction of HAM-D score at the end of four weef active medication. Sleep EEG
of patients was recorded after the first and thetfoweek of medication. Cordance was
computed for prefrontal EEG channels in theta fesqy band during tonic REM sleep.
REM density was calculated as an index regardin® E@annels during REM sleep
reflecting rapid eye movement intensity.

Findings: This follow-up study corroborates our previousldfings. The group of 14
responders had significantly higher prefrontaldheirdance in relation to the group of 21
non-responders after the first week of antideprgssedication (P<.001). Furthermore,
prefrontal cordance of all patients showed sigaiiicpositive correlation (r=.55; P<.001)
with the improvement of HAM-D score between thduis@on week and fourth week of
medication. REM density alone showed no signifiaifierence between responders and
non-responders (P=.013), whereas the combinaticorafance and REM density showed a
better positive predictive value of therapy resgof®3 %) than cordance alone.

Discussion:Our results suggest that prefrontal cordance abom®@mbined with REM
density provides a predictor for the response tml@pressant treatment in depressed
patients.

Keywords: biomarker, sleep, cordance, REM sleep
Corresponding authopawlowski@mpipsykl.mpg.de

[1] Cook IA, Leuchter AF, Morgan M, et al. Earlyages in prefrontal activity characterize clinical
responders to antidepressants. Neuropsychopharoggc@002;27:120-131.

[2] Steiger A, Kimura M. Wake and sleep EEG provid@markers in depression. Journal of Psychiatric
Research. 2010: 44:242--252
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Placebo-controlled EEG topography/tomography and pgchometric
studies on the acute and chronic effects of elecaoupuncture on
daytime vigilance in primary insomnia

Bernd Saletli®, Alexander Men§®, Peter Anderé?, Evelyn Dolf",
Sergio Rosales-Rodrigu®z Michaela Bijak), Daniela Stockenhubé?),
Helmut Nissdf®, Gerda Maria Saletu-Zyhlatz

@ Department of Psychiatry and Psychotherapy, Métlloasersity of Vienna, Austria
@ Austrian Society of Acupuncture, Neurological GarRosenhiigel, Vienna, Austria
® Johannes Bischko Institute of Acupuncture, Viemusstria

@ Sleep Laboratory Rudolfinerhaus, Vienna, Austria

Objectives: While interest in treating insomnia with acupumetis high, controlled
clinical sleep studies are scarce and objectiva olatdaytime vigilance lacking.
Thus, one aim of this sham-controlled polysomnolgi@mpsychometric and
electrophysiological neuroimaging trial was to sttite immediate and chronic
effects of electroacupuncture on daytime vigilaimcgrimary insomnia.

Methods: Twelve patients (9 f, age: 21-58 years, mean: $8as) with primary
insomnia (DSM-IV-TR 307.42) were included in thedst. QEEGs were evaluated
after acute electroacupuncture/placebo and chiddhiweek treatment (one 30-min
electroacupuncture session/week) utilizing EEG nrappnd EEG tomography (low-
resolution brain electromagnetic tomography = LOREPsychometry included
various noo- and thymopsychic measures.

Results: EEG mapping of the acute effects of electroacuppacompared with both
baseline and sham acupuncture demonstrated aicagiflecrease in absolute and
relative delta and theta power as well as an iser@aalpha power, specifically fast
alpha-2. Chronic electroacupuncture induced siniilaG changes, with an additional
increase in absolute beta power and an accelemttie delta/theta and total
centroid over the right occipitotemporal regionatgl distribution will be described
on the basis of the LORETA data. Psychometricallyne variables improved after
sham acupuncture and remained on this level thereaf

Conclusions:As compared with baseline and sham acupunctutk,doute and
chronic electroacupuncture induced QEEG changesatige of improvements of
daytime vigilance. On the behavioural level, thglence increase induced partial
thymo- and noopsychic improvements, which also tmecabvious after sham
acupuncture and subsequently remained on this, lewgyiesting a placebo effect.

Keywords: Electroacupuncture, primary insomnia,tislag vigilance, QEEG,
psychometry

Corresponding authobernd.saletu@meduniwien.ac.at
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Polysomnographic correlates of subjective sleep ogis

Frank Pillmann

Department of Psychiatry, Psychotherapy and Psgrhatics, Martin Luther University Halle-
Wittenberg, Germany

The transition from wake to sleep is a fluctuagaiggnomenon probably driven by the
interaction of several sleep promoting and slespudiing processes.

Nevertheless, people usually give estimates ofithe it takes them to fall asleep
with reasonable (subjective) confidence. In polysographic sleep reports, sleep
latency is reported as a single scalar value. $eatgorithms for the determination

of sleep onset have been reported, but relialaliy validity of these data are still
problematic. A low concordance of objective andjsciive sleep latency has long
been observed, and there are several explanatotisis effect?.

Multivariate analyses were used in a large samipp®lysomnographically examined
patients with different diagnoses (n=248) to astiesdest EEG predictors of
subjective sleep onset latency reported the moraiteg the examination. The result
was replicated in a second non-clinical sample =9

Subjective sleep onset latency was best predigteddoamount of wake after sleep
onset with latency to sleep stage sl or s2 hadrilaence. Likewise, in the second
sample wake after sleep onset was by far the Ibedigbor of subjective sleep onset
latency.

The subjectively experienced sleep onset latensirasmgly influenced by wake
episodes following the first major vigilance dragnegentionally taken to indicate
sleep onset. The currently accepted polysomnogecaptterion for sleep onset (time
to first epoch scored as sleébnay therefore be inadequate. Alternatives shoeld b
discussed in the light of the dynamic nature oéplenset.

Keywords: sleep onset, polysomnography, vigilased#;report
Corresponding authofrank.pillmann@medizin.uni-halle.de

[1] Oqgilvie, R. D. (2001): The process of fallingleep. Sleep Medicine Reviews 5: 247-270.

[2] Harvey, A. G. and N. K. Y. Tang (2012): (Mis)peption of Sleep in Insomnia: A Puzzle and a
Resolution. Psychological Bulletin 138: 77-101.

[3] American Academy of Sleep Medicine (2007): AAShanual for the scoring of sleep and associated
events. Westchester, IL: American Academy of SMegicine.
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QEEG and 19 Channel Neurofeedback as Clinical Evaltion Tool for
Children with Attention, Learning and Emotional Problems

Theresia Stockl-Drax

Pediatric Neurodevelopmental Clinic, Director, GagitMunich, Germany

Attention, learning and emotional problems can hdifferent causes which cannot
be easily and clearly distinguished by clinicatitegmethods. But QEEG and even
more live1l9 channel training with Z-Scores andatight task conditions give very
detailed insights in the specific functioning any@dmrgulations of an individual’s
brain.

The evaluation described below was developed dmecewith more than 300
children tested between June 2012 and April 20hé.Joal is to get as much
information as possible in only one session of @5¥tnutes. The clinical intake
evaluation of the child is optimized by includingj@antitative neurometric analysis
of an eyes open (EO) and eyes closed (EC) EEG sitqnicombined with a real
time analysis of the child’s (in vivo) brain funmtiing: display of the actual brain
waves, the Z-score values, instant brain mapsdiitbrent task conditions, games
with a challenge condition. In addition current sxeudensity (CSD) sSLORETA of
the different wave frequencies, their distributaord velocity are shown and how the
brain evaluates emotions. The session ends witleaibdividual 19 channel training
with video feedback.

The data was collected with the Brainmaster 24 ehannel EEG and DC
amplifier with BrainAvatar software and an EEG ¢Bamel), the real time analysis
of the data and the further evaluation is perfortedugh comparing the patient’s
obtained scores to an FDA 510K compliant normatizbase (Neuroguide, Brain
DX).

Because of the usefulness of the information obthfirom using this QEEG method
regarding diagnosis, treatment options and medicathe author recommends that
QEEG and an interactive neurofeedback sessioncheded as a standard component
in the diagnosis of and treatment planning fordreih with attention, learning and
emotional problems.

Keywords: QEEG, Neurofeedback, ADD, ADHD, learniegjotions
Corresponding authodgrax@gmx.com

(1) Arns, M. (2012), EEG-Based personalized medi@nADHD: individual alpha peak frequency as an
endophenotype associated with nonresponse. JafrN@urotherapy, 16, 123-141.

(2) ColluraT., Thatcher, R. Smith M. Lambos, WSg&ark C. (2008) EEG biofeedback training using live
Z-Scores and a normative data base. In Budzinskgt.Hil.: Introduction to QEEG and Neurofeedback
(pp. 103-140).
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The brain’s instantaneous emotional evaluation : ral-time prefrontal
gamma using sSLORETA in children and young adults

Theresia Stockl-Drd¥, Sabrina Mielk€®, Michael Kean€

@) pediatric Neurodevelopmental Clinic and
@ Family Therapy Center, Gauting/Munich, Germany
® Actualise Neurofeedback Training Clinic, Dublin,gRef Ireland.

Attention and learning problems frequently havegaificant emotional impact on
children, while emotions can influence attentiod &arning capabilities. Frontal
gamma activity has been associated with mood amdienal staté”, but real time
assessment in children has not yet been performed.

The clinical assessment presented here was dededokrefined with more than
300 children tested between June 2012 and Aprid #0IThe actual study, with
three steps studied and documented, contains emiand young adults (ages 6-
20). Through BrainAvatar software from Brainmastechnologies, prefrontal
gamma activity can be visualized 3-dimensionallgl axstantaneously as real-time
SLORETA image reconstruction and quantification.

As a first step, pictures from the Karolinska emoél faces are shown to the patients
and the frontal gamma response is assessed, Sgtbedhildren are confronted

with persons or activities from their own life, whiare considered to be pleasant or
unpleasant, and these are talked about. In asteqlchildren are encouraged to
move their frontal gamma to the right or to the safle and then are asked about
words, thoughts or inner pictures.

The most consistent finding is that the brain intaeously evaluates what is
displayed, said or comes to mind in an emotional. Wamost patients there is
constant shifting of prefrontal gamma from rightet and vice versa. In some
persons the gamma is more fixed at one side, lbualeeays be at least briefly moved
to the other side through positively or negatiMesded words, pictures or thoughts.

A personalized therapeutic approach could go furtibeenable patients to change
their individual brain from a more negative to arembalanced mode through
learning to move their gamma from the left to tght frontal area and keeping it
balanced.

Keywords: emotions, SLORETA, neurofeedback, preaabgamma, QEEG
Corresponding authodgrax@gmx.com

[1] Bonnstetter, R.J., Collura, T.F., Bonnstetit. & Hebets, D. (2012) Trait & State-Based Degi@s
Indicators Measured using SLORETA Imaging and Qfieation. Proceedings of the 2012
International Pharmaco-EEG Society Meeting, NewkYor

[2] Stockl-Drax, T. (2014) QEEG and 19 channel néerdback as clinical evaluation tool for children
with attention, learning and emotional problemdmsitted to IPEG 2014
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A Hierarchical EEG Artifacts Removing Method Basedon Threshold
Enhanced SWT

Jiawei Wang, Fei Su
Beijing University of Posts and TelecommunicatioBsijing, 100876, China

Abstract- Using EEG signal as the biometric modality fergonal identification is
highly secure with anti-forgery and intrusion pnetten. However, the recorded EEG
signals tend to be contaminated by various arsfesich as power line interference,
the Electro-Oculogram (EOG) and ElectromyographM@}, which may cause
severe impact on the performance of EEG-based pargtentification system.

Principal Component Analys({®CA) and blind source separati@®S9 techniques

M are widely utilized in multichannel measurementst @ly a few effective
methods have been proposed for single channel BB&in some of those
techniques, additional reference electrodes anginext] For practical

purpose and commercializati6h portable EEG equipment with single electrode is
used for signal acquisition in this thesis. Thrggg electrode portable EEG
equipment may introduce serious noise. While apglyechniques to signal acquired
from portable EEG equipment, some of them suchragesChannel ICA and
EEMD-ICA ¥ perform bad when EEG activity is contaminatedasesiy.

In this paper, a hierarchical artifacts removinghod based on threshold enhanced
SWT is proposed. It combines the subject spedifieghold to eliminate the EOG
spikes and a stationary wavelet transformation (PWf€r to remove other artifacts.
The proposed method preserves the neuronal aatnatgmally while removing
artifacts. The experimental results show the effeoess of this artifacts removal
method. Meanwhile, based on the well-designed e&xeaits, the quantitative
comparisons of the artifacts removing effects efghoposed method and EEMD-
ICA are also given.

Keywords: single channel EEG, empirical-mode deamsitipn (EMD), independent
component analysis (ICA), stationary wavelet transfition (SWT), personal
identification

Corresponding authowangjiav@126.com

[1] Jung, T. P., Makeig, S., Humphries, C., LeeWI, Mckeown, M. J., Iragui, V., & Sejnowski, T. J.
(2000). Removing electroencephalographic artifagtblind source separation. Psychophysiology,
37(2), 163-178.

[2] Fei Su, Liwen Xia, et al. "EEG-based persodahitification: from proof-of-concept to a practical
system." Pattern Recognition (ICPR), 2010 20thriva#onal Conference on. IEEE, 2010.

[3] Mijovic, Bogdan, et al.: Source separation fronggrchannel recordings by combining empirical-
mode decomposition and independent component anaBismedical Engineering, IEEE Transactions
on 57.9 (2010): 2188-2196.
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Machine-Learning-based Quantification of Brain-Ageand Diagnosis
of Cognitive Impairment

Brian Murphy", Yugiao G, Giulia Cazzolf’, Massimo Poesi8, Gabriele
Miceli®
@ Queen's University Belfast

@) University of Trento
® University of Essex

Pharmacological research lacks a cheap, mobil®hjedtive measure of health and
Impairment in cognitive function. Such a devicelddoe used to initially evaluate
neurological conditions for cohort selection, trélc& progress of conditions in
individuals, and measure the effects of medication.

We present a preliminary study that uses EEG arahime-learning computational
methods to evaluate cognitive function in healthgt demented individuals. Forty
healthy controls (in age cohorts, 25-80 yrs) angdiients (65-90 yrs) with
prodromal and early-stage forms of dementia ppdieid. Each took part in a short
experimental EEG session (~30 mins), in which tnewed and silently named
images of animals and todt<’.

Conventional ERP analyses over cohorts showedthatl responses were slower
and weaker in older healthy groups, relative tongmr groups. Time-windowed

linear machine-learning methods were used to etaladividual participants, by
guantifying speed and strength of neural signatilnasdifferentiate between living
(animals) and non-living (tools) kinds. Healthy i@pants showed gradual increase
In latency and decrease in classification perforeamith age. Impaired individuals
were outliers with respect to this pattern, as g¢jiotheir brains had aged prematurely.

To determine the diagnostic power of these methatisgistic machine-learning
method was used to classify left-out participastsoatheir healthy/impaired status.
Summary statistics of neural signature response w@mbined with information that
was readily available after the session: age, aauuiad response latencies. This
diagnostic method has precision of 83% in diffaagirtg healthy from impaired
individuals (sensitivity 78%, specificity 87%).

Keywords: machine learning, cognitive impairmergntia, diagnosis
Corresponding authobrian.murphy@qub.ac.uk

[1] Murphy, B., Poesio, M., Bovolo, F., Bruzzone, Dalponte, M., & Lakany, H. (2011). EEG decoding
of semantic category reveals distributed repretientafor single concept8rain and
language 1171), 12-22.

[2] Gu, Y., Cazzolli, G., Murphy, B., Miceli, G., oesio, M. (2013). EEG study of the neural
representation and classification of semantic @ateg of animals vs tools in young and elderly
participantsBMC Neurosciencel4(Suppl 1), P318.
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Elevated resting gamma power in people undertakinghethadone
treatment for opiate dependence

Grace Y Wan§’, Rob Kydd®, Trecia A Woulde®, Maree Jenséh
Bruce R Russéft”

@) Department of Psychology, Auckland University echinology, New Zealand
@ Centre for Brain Research

® Department of Psychological Medicine

@ School of Pharmacy, University of Auckland, Newazad

Methadone maintenance treatment (MMT) has beenasadreatment for opiate
dependence since the mid 1960’s. Evidence sugthegtsethadone binds to mu
opiate receptors as do other opiates, and indu@egyes in neurophysiological
function. For example, resting oscillatory powethw delta and theta bands is
increased in people undertaking MMT relative to+dong users. However, little is
known, about how power within the higher frequegaynma band (>30 HZ) while at
rest changes in those stabilised on MMT despitass®ciation with the excitation-
inhibition balance within pyramidal-interneuron wetks.

Our study investigated differences in resting gampoaer (37-41 HZ) between
patients undertaking MMT for opiate dependence Zna3ean age 39.4+5.1 years,
mean duration of MMT 7.2946.39 years, current di3®+40.6 mg/day) and non-
drug users (n=22, mean age 36.1+6.6 years). A Neam(4.3) 40 sensor shielded
Quickcap was used to acquire EEG data from 26 agesrding to the international
10/20 system.

Results show that spontaneous gamma power wasgicagtiy greater in the MMT
group during the eyes open condition and most preoed in central-partial and
occipital areas (p-values from 0.001 to 0.02). SbORETA between-group
comparison revealed that relative to non-drug ygatsents undertaking MMT
exhibited significantly increased activity (p=0.0d)the occipital lobe, including the
cuneus, lingual gyrus and middle occipital gyrusede findings suggest that the
integrative function of visual processing in patseeandertaking MMT is possibly
impaired, which is likely caused by an imbalancexditation and inhibition between
glutamatergic cells and GABAergic interneurons.

Key words: EEG gamma, methadone treatment, opegerdience
Corresponding authogwang@aut.ac.nz
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Frankfurt clock paradigm vs. Bern clock paradigm: task difficulty
effects on visuospatial processing

Ingrida Antonov&?, Anja Baenningé?, Axel Kohlef®, Inga Griskova-Bulano¥2,
Thomas Dierk®, Thomas Koeni§

@ vilnius University, Faculty of Natural Sciencesejartment of Neurobiology and Biophysics,
Vilnius, Lithuania

@ University Hospital of Psychiatry, Department afyBhiatric Neurophysiology, Bern,
Switzerland

® University of Osnabrueck, Institute of Cognitivei&hce, Osnabrueck, Germany

Clocks tasks are commonly used to explore the gzaital processing. Various
versions exist; however, the effect of task diffiginas never been evaluated. This
study aimed to compare two established clock tasadigms®™ % and evaluate task
difficulty effects. Fourteen (14) healthy partiays performed each task. Participants
were instructed to press one of two buttons whemavtarget or non-target stimulus
appeared. EEG was recorded from 76 channels.

In task 1! stimuli were schematic analogue clocks with fingaar disparities: 30°,
60°, 90°, 120°, 150° and yellow or white handsfi€dily of the task was manipulated
by switching a target from an angle (30° and 6@fetis) to a colour (yellow target),
resulting in 2 difficulty levels. In task'3 stimuli were schematic analogue clocks
with five angular disparities: 30°, 45°, 60°, 7 and three different lengths of the
hands: long, medium, and short. A target was afQfe. Difficulty of a task was
manipulated by length of the hands, resulting difficulty levels. Spatially defined
transiently stable states of the ERP (microstatesyciated with brain activation
were identified and t-maps were quantified.

In task 1, significant (p<0.05) a significant maiifiect of difficulty was observed
between 200-350 ms, and difficulty levels and tauge non-target interacted in the
angle condition between 350-700 ms. Task 2 showfestehces between all 3
difficulty levels between 200-500 ms. T-maps cormpadifficulty levels in these
time windows differed topographically between btatbks. This is evidence that the
effect of difficulty level is task dependent andttdifficulty related brain activation
depends on the type of difficulty. Conclusion: Brint t-maps induced by two
paradigms showed that difficulty of these paradiggrdifferent and cannot be simply
compared.

Keywords: visuospatial processing, clock task, EEigrostate, task difficulty
Corresponding authomgrida.antonova@gmail.com

[1] Sack A. T. et al.: Imaging the brain activitjanges underlying impaired visuospatial judgments:
simultaneous fMRI, TMS, and behavioral studies eBeal Cortex 2007, 17(12):2841-2852.

[2] Vannini P. et al.: Task demand modulationsistigspatial processing measured with functional
magnetic resonance imaging. Neurolmage 2004, BHH3.

This work was partialy supported by Sciex-NMS.
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Identity authorization based on Electroencephalogren
Pengyu L, Fei SV
@) Beijing University of Posts and TelecommunicatioBhina

Although the concept of using Electroencephalogi@EG) for personal
identification has been validated in several stsidi@eme unanswered practical and
theoretical questions, such as need a long tirettact EEG signal and the
equipment is too complex to use , prevent thisrteldgy from further development
for application in real world. Some study have @eatost 98% accuracy rate in
identification with a closed data set which collewh a single-channel portable
equipment!. However, the method to reject someone who shooide contained
in the data set is poor studied. If EEG want tdusther developed for
commercialization, rejection should be as importenitdentification. We call the
system which could not only identify but also ré¢jas authorization. This paper
describes use of EEG signal as biometric charatitefor person authorization.
Based on a well-designed personal authorizatioem@xent using EEG recordings in
data set (split 10% of subjects as rejection set, the cessist of training set and
testing set), we force on 2 important questionsciwvare (1) using metric learning
creatively to reduce the length of EEG signal metidomain. We can just us 30s
instead of 180%! and can get the same accuracy rate in identificaf?) using
ad-boost to construct a Cascade one-leave-ouif@ass authorization and can get
70.3% rejection accuracy rate and 73.1% acceptkatally, we can get almost
71.6% authorization rate in the whole data seuthelrejection and testing set.

Keywords: authorization, rejection, metric learniag-boost cascade classifier
Corresponding authocainlee7 @sina.com

[1] EEG-based Personal Identification: from Probfzmncept to A Practical System
[2] Leave-one-out authentication of persons usidigiz EEG oscillations
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Aberrant functional connectivity in AD patients: an EEG-LORETA
study

Keiichiro Nishid&”, Roberto Pascual-Mardti®, Masafumi Yoshimur@,
Yuichi Kitaurd®, Hiroshi Mii®, Toshiaki Isotarif’, Toshihiko Kinoshité

@) Department of Neuropsychiatry, Kansai Medical @nsity , Japan
@) The KEY Institute for Brain-Mind Research, Univigyof Zurich, Switzerland
® Laboratory for Brain-Mind Research, Faculty of Bing Shikoku University, Japan

Alzheimer’s disease (AD) is characterized by cageitlysfunctionof memory
processes concurrent with an abnormal default metlgork (DMN). To investigate
the electrophysiology of these dysfunctions, warrad lagged physiological
connectivity by using standardized low resolutiteceromagnetic tomography
(sSLORETA) in resting state EEG.

Resting, eyes closed EEG was recorded from 19mstvath mild AD (MMSE:

21.2, SD: 2.4, age: 69.4, SD:9.6 y, right handed)) 22 healthy control subjects (age:
66.1, SD: 6.0 vy, right handed). Maps of functioc@hnectivity of oscillatory activity
were computed between cortical parahippocampal geeds with the rest of the
cortex. Separately, functional connectivity speailiiy between the constituent
regions of the DMN were also studied. These resudt® compared between these
two groups, in seven frequency bands.

Middle beta frequency connectivity was significgridwer between the right
parahippocampus seed point and right superiordt@ytus, right precentral gyrus,
and right occipital lobe regions in patients witD ANithin the DMN regions, high
alpha and middle beta connectivities were lowewbeh the posterior cingulate
gyrus and the right inferior parietal lobe.

Our results are in agreement with previous fMRdiitgs!® that reported decreased
connectivity between parahippocampus, where negicdbdegeneration appears in
AD, with other brain regions. Additionally, the dysnectivity between hubs of the
DMN as revealed by LORETA provides insight into geetuclar form of the
abnormality of DMN in AD that has been reportegbievious resting state networks
studies using fMRIF.

Conclusion: LORETA connectivity reveals not onlg theurophysiological
dysfunction between parahippocampal cortex and diteen areas, but also the
aberrance in the resting state DMN in AD patients.

[1] Assessing interactions in the brain with edaet-resolution electromagnetic tomography. Pascual-
Marqui RD, Lehmann D, Koukkou M, Kochi K, Anderer aletu B, Tanaka H, Hirata K, John ER,
Prichep L, Biscay-Lirio R, Kinoshita T. Philos TeaMath Phys Eng Sci. 2011, 13;369(1952):3768-84

[2] Changes in hippocampal connectivity in the yeathges of Alzheimer's disease: evidence fronmnigest
state fMRI.Wang L, Zang Y, He Y, Liang M, Zhang Kan L, Wu T, Jiang T, Li K. Neuroimage. 2006
Jun;31(2):496-504. Epub 2006 Feb 9.

[3] The brain's default network: anatomy, functiand relevance to disease. Buckner RL, Andrews-alann
JR, Schacter DL. Ann N Y Acad Sci. 2008 Mar;112381-
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A case of visual pseudo-hallucinations induced byazapine and
bupropion co-administration associated with epileptorm EEG
modifications

Anna Castelnovo, Simone Cavallotti, Silvio Scardvlariapaola Canevini ,
Armando D’Agostino

Department of Health Sciences, Universita degldBdi Milano, Milan, Italy

The addition of antidepressants (ADs) to seconcegdion antipsychotics (SGAS) is
a frequently adopted strategy in clinical practidewever, the relative lack of
studies combining newer ADs and SGAs significantigermines the possibility of
evidence-based decisions. Among others, the ejfiobupropion - a combined
dopamine and norepinephrine agonist - in Schizapéaris biologically plausible, and
the risk for bupropion-induced psychosis seemsigibtg . The risk of seizures is
relevant, especially in association with clozapgieen its known epileptogenic
potential at all stages of treatment and at comtherapeutic dosage. We present a
case of a patient treated with clozapine whos@sythotic therapy was augmented
with bupropion. During co-administration, he deysd visual pseudo-hallucinations
that resolved after bupropion was discontinued. E&tBrding revealed slowing of
background activity and diffuse slow abnormalitieermingled with spikes over
temporo-occipital areas, confirming that the hatlatory experiences were of
epileptic origin. Indeed, a second EEG showed apteta disappearance of interictal
epileptiform abnormalities after bupropion was disimued. Although the tonic-
clonic type is the most frequently described dmuguiced seizure, other subtypes,
such as myoclonic, atonic, or partial seizures, miag occuf’. We aim to inform
clinicians about this particular type of seizuresttcan be induced by clozapine in
association regimen.

Keywords: clozapine, bupropion, temporo-occipitkares, schizophrenia
Corresponding authoarmando.dagostino@unimi.it

[1] Englisch S, et al. Risks and benefits of buwafreatment in schizophrenia: a systematic reaéthe
current literature. Clinical Neuropharmacology 2(863203-15

[2] Wong J, Delva N. Clozapine-induced seizurexdgaition and treatment. Canadian Journal of
Psychiatry. 2007;52:457-463
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VIGALL 2.0: A free software tool for semi-automated EEG vigilance
research

Daniel Béttget”, Christian Sandér®, Sebastian Olbri¢h?, Johannes Jodicke
Ulrich Heger{”

@ Clinic and Policlinic for Psychiatry and Psychatiygy, University of Leipzig
@) eipzig Research Center for Civilization Diseadd&E)

The Vigilance Algorithm Leipzig (VIGALL) has alreggoroven a useful tool for
EEG vigilance research, e.g. studies on EEG vigdasorrelates of clinical
depressiof! or medication response in attention deficit/hypgvity disorder?.

It is being used for several ongoing studies, ini@aar at the Leipzig Research

Center for Civilization Diseases (LIFE). To fa@lé improved research, a new

version has been implemented as an add-in for tam¥ision Analyzer 2.0. This
poster presents its features and uses.

VIGALL 2.0 implements many improvements over theyious version, including
high-speed batch processing of large datasetspiagrdiscrimination of vigilance
stages using slow eye movements (SEM) detectiorsapport for event-related
potentials (ERP) analysis. It may be used to fiadrabiological biomarkers for
neuropsychiatric diagnosis and intervention prealictfor neurofeedback-based
vigilance training and to control for vigilancefumctional magnetic resonance
imaging (fMRI) and ERP studies. A graphical useeiface and full manual make it
easy and comfortable to use. It is now availabtdrie from the project web site:
http://www.uni-leipzig.de/~vigall .

Keywords: eeg vigilance, software, automation, dsgion, adhd
Corresponding authodaniel.boettger@medizin.uni-leipzig.de

[1] Olbrich S, et al (2012). EEG-Vigilance RegutatiPatterns and their discriminate Power to separat
patients with major depression from healthy costrbleuropsychobiology, 65: 188-194.

[2] Sander C, et al (2010). EEG-vigilance and respado stimulants in paediatric patients with diten
deficit/hyperactivity disorder. Clin Neurophysid21:1511-1518.
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Impact of chronic smoking on P3 components in a thae-stimulus
oddball paradigm

Tilman HenscH?, Nicole Mauch&?, Christian Sandé&r?, Philippe Jawinski?,
Cornelia Enzenbaét, Sebastian Olbri¢h?, Peter Schonknedht), Ulrich Hegert*?

@ LIFE - Leipzig Research Center for CivilizationsBases, Universitat Leipzig
@ Department of Psychiatry and Psychotherapy, Unitétrseipzig

Background: The P3 component is related to cognitive funaiand to central
information processing associated with attenticth memory processes.
Additionally, the P3 is associated with psychopkigg and effects of cognition-
improving and -impairing drugs.

A reduction of the P3 amplitude in chronic smokeas been reported in some
studies. Furthermore, this reduction has also begorted in former smokers
indicating either a pre-existing trait and/or loiagting effects of smoking. Moreover,
it was found that P3 amplitude is negatively caed with smoking levét, which
may reflect substancmse-effects and/or a pre-existing liability tolieg cigarette
consumption.

Only few studies have examined chronic effectsnoblang on P3 components using
anauditory oddball paradigm. Furthermore, to the best ofkmawledge, only one
study examined the P3a subcomponent using, howawen-tone oddball
paradign!, which is suboptimal to elicit a P3a component.

The current study tries to replicate previous smgldassociations applying a three-
stimulus oddball paradigm in a well-diagnosed papoh-based sample of healthy
elderly subjects.

Methods: From the population-based Leipzig Health Carel@(IFE?) current,
former and never smokers without mental or neuroldglisorders were carefully
matched by age, sex and qualification. Subjecte wersented with a 15-minute
eyes-closed active auditory novelty oddball panadig

Results & Discussion P3 components and behavioral measures in cufognier
and never smokers will be compared, and a dos@mssgrelationship will be
analyzed by correlating amount and duration of sngplwith P3 parameters. It will
be discussed whether smoking status is a relewafibender in P3a/b research if
smoking is kept ad libitum in a naturalistic pratbc

Keywords: smoking, auditory novelty oddball paradjd®3a, P3b
Corresponding authofilman.hensch@medizin.uni-leipzig.de

[1] Mobascher et al. (2010). Int J Psychophysi@(2}:166-175.
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QEEG correlates of sensory craving episodes in a®aof girl with
autism: the role of female hormonal changes

Svetla Velikova

Smartbrain clinic, Oslo, Norway

Background: There is an extensive literature raggr@EEG features in autistic
spectrum, but the way, in which female sex hormanedulate brain rhythms and
behavior in these cases is not well explored.

Purpose: This is a retrospective QEEG study insa ch 12-years old girl with
autism, who has been reported to develop durin¢ateone year rare episodes of
intensive sensorial craving lasting till 3 days1¢& the initiation of the episodes
approximately coincided with appearance of menarttteesaim of the study was to
analyze QEEG changes in link to different phasewneristrual cycle and to compare
results with behavioral data.

Method: Nineteen-channels EEGs, collected withdesgy 2-3x per week for one
year, recorded prior to neurofeedback training veeitgect of analysis. The records
were obtained in resting state with closed eye8 fimin., and were analyzed using
LORETA (Zurich-KEY Institute) software. Analysis w@rovided with reference to
the LORETA current density normative database fAppliedneuroscience
(FILUSA).

Results: The episodes of sensorial craving coical@ays with pre-menstrual
period and had strongly repeated QEEG correlageifgiant increased CSD in Left
insular cortex (23-30Hz), which disappeared oyteriod of sensorial craving.

Conclusions: QEEG analysis reveled correspondesivecien sensorial craving
episodes and oscillatory abnormalities in theiteftilar cortex during pre-menstrual
period in a girl with autism. These data suggest QEEG studies and
Neurofeedback training including girls in puberhdavomen with autistic spectrum
should take into account eventual hormonal indi€e@& changes.

Keywords: autism, QEEG, LORETA, sensorial craving
Corresponding authosvetla.velikova@yahoo.com
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Effect of smoking withdrawal on EEG-vigilance

Janek Spadh, Christian Sand&?, Philippe Jawinsk?, Sebastian Olbrich,
Tilman HenscH, Ilvonne Burgos Guerrefg) Ulrich Hegerf"

@) Department of Psychiatry and Psychotherapy, UsityeHospital Leipzig, University of
> Leipzig, GERMANY

Introduction : It is well established that smoking has profoeffécts on multiple
brain areas by acting through nicotinic acetylamlieceptors. Direct application of
nicotine has been reported to have enhancing sftectognitive functions in non-
smokers, by increasing attention, memory functiod @educing reaction time. In
accordance with this, smokers under nicotine wéta@l show impaired cognitive
functions, which are normalized after resumptiosmbking. Findings from EEG
and imaging studies suggest that some of thesetefi@ght simply be mediated by
nicotine-dependent changes in general arousal. #Aewprevious EEG studies were
only focused on frequency band power. For a meduliogerationalization of
arousal it is necessary to take into account tagpgopography and time-dependence
of the frequency bands, as is done in the EEGarigi concept.

Purpose of the work The present study aimed to characterize the tedfexmoking
withdrawal on EEG-vigilance by using the recengyeéloped Vigilance Algorithm
Leipzig (VIGALL [2]). VIGALL is able to classify 1£EG segments as belonging to
one of 7 vigilance stages ranging from wakefuliedbe beginning of sleep.

Methods and Materials The experiment was performed in n=10 subjects«(86
years), which had been nicotine dependent for riae 2 years as defined in the
ICD-10 and scored > 5 in the Fagerstrom Test faotine Dependence (FTDN). All
subjects participated in a 20 min resting EEG assent under two conditions: (i)
normal cigarette consumption and (ii) 24 h nicotnthdrawal prior to measurement.

Findings: Our preliminary results confirm that under nioatiwithdrawal, smokers
exhibit a significantly decreased EEG vigilancethwnore frequent declines to lower
vigilance stages.

Implications for future Research Studies on cognitive functioning under
conditions of smoking withdrawal should take inte@unt changes in basic brain
arousal (EEG vigilance). Further experimental itigagions are needed to reveal the
causal pathways of smoking or withdrawal inducddats$.

Keywords: smoking, withdrawal, vigilance, EEG, VIGIA
Corresponding authodanek.Spada@medizin.uni-leipzig.de

[1] Hegerl U, Hensch T. The vigilance regulationdabof affective disorders and ADHD. Neurosci Bibbe Rev.
2012 Oct 22. pii: S0149-7634(12)00175-3. doi: 1Q6/Pneubiorev.2012.10.008. [Epub ahead of print].

[2] Hegerl U, Sander C, Bottger D, Mauche N, Olbri, Zeller F. Vigilance Algorithm Leipzig VIGALL ¥frsion
2.0. Manual. [available for download at: www.unipEig.de/~vigall]

90 18" Biennial Conference



Posters

Number of cigarettes smoked per day predicts audity evoked N1/P2
amplitude

Philippe Jawinskt?, Nicole Mauch&?, Janek Spads’, Cornelia Enzenbaéf
Christian Sandér?, Ulrich Hegert*?, Tilman HenscH?

@ LIFE - Leipzig Research Center for CivilizationsBases, Universitat Leipzig
@) Department of Psychiatry and Psychotherapy, UsitérLeipzig, Germany

Objectives: Intensity dependence of auditory evoked poten{lAlEP) has been
suggested as an indicator of serotonergic neusrtiasiorfY. In this respect, a steep
increase of N1/P2 amplitude with increasing toniensities reflects low serotonergic
activity. Although smoking has been shown to motduserotonergic activity, there is
still a dearth of studies comparing IAEP among enir;rformer and never smokers.
The present study assessed whether smoking stdtaokad toamplitudeandslope

of the N1/P2 component and whether a dose-respeta®nship is evident.

Methods: We selected patrticipants of the large scale Leiptaglth Care Study
(LIFE ), who completed a comprehensive medical examinatiw were free of
any current neurological or psychiatric disordegvr and former smokers were
matched to current smokers regarding sex, agelaoda consumption. The final
sample comprised 328 never smokers, 164 former srap&nd 82 current smokers
(M=69.6 yrs SD=3.3 yrs, 349 male). Participants underwent an IABRAdigm with
tones of five intensities (72-96 dBSPL).

Results: Smoking status was significantly linked to N1/P2npmnent with never
smokers exhibiting the highest and current smo&elgbiting the lowest amplitudes
across intensitiep€.009,1?2=.017). Beyond, partial correlation analyses réacka
negative association between current daily cigaihsumption and N1/P2
amplitude at 72, 78, 84 and 90 dB (afl@32, all rh&-.241). Former daily cigarette
consumption was marginally linked to N1/P2 amplgwad 90 and 96 dB (gh.056,
all rho<-.151). However, neither smoking statps.884,1m?=.003) nor current daily
cigarette consumptionp£.982,rho=-.003) but former daily cigarette consumption
(p=.001,rho=-.249) was associated with N1/P2 slope.

Conclusion: Although we found only minor indications for a libetween smoking
and N1/PXlope the present study provides first evidence foosedresponse
relationship regarding cigarette consumption antPlRamplitudeacross intensities.

Keywords: smoking, intensity dependence, auditonked potentials, N1/P2
Corresponding authophilippe.jawinski@medizin.uni-leipzig.de

[1] Hegerl, U., & Juckel, G. (1993). Intensity depence of auditory evoked potentials as an indiazto
central serotonergic neurotransmission: a new Mngsis. Biological Psychiatry, 33(3), 173-187.
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EEG connectivity analysis as stratification methodabout responders
or non-responders in male non-smokers to nicotinedaninistration

Paolo RanZ?, Jan Freun@d

@) Department of Psychology, University of Oldenbu@grmany
@ |nstitut fir Chemie und Biologie des Meeres, Umity of Oldenburg, Germany

The topic of predictability of drug action is explamg rapidly. Here it will be shown
an explorative analysis regarding the use of EEH@&mmce measures (connectivity)
in order to stratify the sample of subjects (nisetgroup) who received nicotine
transdermally, by dividing them in two sub-group®ither responders vs non-
responders. Non-responders were defined as sulyjaothave taken nicotine
(nicotine group), but who failed in increasing heate respect to the placebo group.
Increase of heart rate is a physiological effeatiobtine™!. The subjects were all
non-smoker males. They were all young, healthytdganded and they refrained
from taking any psychoactive drug (caffeine incldid24 hours before the
experiment. Fourteen subjects belonged to theinegroup, whereas sixteen to the
placebo group. The experiment was double-blindrodlatl: either a 7 mg nicotine
patch or a placebo patch was randomly administieréte subjects. A within-subject
design has been used: all subjects were recorded, twhere the recording sessions
were 3 hours apart. Recording was carried outdheegime of the day for all
subjects. A 64 channels EEG montage has been Abasdbjects performed twice
both a 7 minutes eyes-closed resting state andnairiidtes eyes-open task (fixating a
cross in the middle of the screen). Blood presanceheart rate were also collected.
Source reconstruction has been computed. Conngativipre-selected sources has
been carried out. All results were corrected foitiple comparisons.

Keywords: EEG; nicotine; source reconstruction;remtivity;
Corresponding authopaolo.ranzi@uni-oldenburg.de

[1] Ettinger U., Williams S. C., Patel D., Michel M., Nwaigwe A., Caceres A., Kumari V.: Effects of
acute nicotine on brain function in healthy smokerd non-mokers: estimation of inter-individual
response heterogeneity. Neuroimage 2009, 45(2}5649
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Functional and Structural Biomarkers in Major Depression and
Antidepressant Treatment: A simultaneous EEG-fMRI sudy

Galina Surov®, Matthias Gawlitz&, Ulrich Hegert?, Karl-Titus Hoffmant®,
Donald Lobsief?, Peter Schénknecht Sebastian Olbri¢h

@) Department for Psychiatry University Leipzig
@) Department for Neuroradiology University Leipzige@any

Major depressive disorder (MDD) belongs to the iegaauses of disability
worldwide. Identifying biomarkers facilitating priee diagnosis and predicting
response to specific medical treatment is, thusrib€al importance for psychiatric
research. At the functional level, several potémiiectrophysiological biomarkers of
MDD like a hyperstable vigilance regulation, alteyas of theta power in frontal
brain areas and increased synchronisation at alpthdheta frequencies have been
reported. In parallel, structural (MRI) and funci@ (fMRI) magnetic resonance
Imaging studies suggest altered structures andllwaggenation level dependent
(BOLD) signals in e.g. frontal and prefrontal brameas. However, the association
between the structural and functional alterationBIDD remain vague. Thus, the
goal of this study is to merge the benefits of higinporal resolution of
electroencephalography (EEG) and the high spasallution of the ()MRI to
sharpen the understanding of structural and funatibiomarkers in MDD.

Therefore, it is intended to conduct a simultanded&-fMRI resting state
measurement of 20 unmedicated MDD-patients anceal@hy controls. The
treatment response to escitalopram will be evatlibyethe difference of baseline and
8" week Hamilton Depression Rating Scale. Time cauoc§&EEG-biomarkers
including EEG-vigilance regulation and phase syaolmation measures will serve as
predictors for the fMRI data.

The study is designed to shed more light on thefie between neurophysiological
activity assessed via EEG and structural and fanatiaspects of brain activity as
measured via the ()MRI in patients suffering frfDD. Besides the discriminative
power also the possibility to predict treatmentconte by combining information
from both modalities will be evaluated. It is pladnto present the study design, the
used methods and a preliminary-analysis of 10 dspre patients and 10 healthy
controls.

Keywords: Major depressive disorder; SimultaneoiSEfMRI; Resting-state;
Treatment; Biomarker.
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Sleep deficits in mild cognitive impairment are assciated with
increased plasma amyloidB levels and cortical thinning

Mayely P. Sanchez-Espinosa, Mercedes Atienza,LldSantero

Laboratory of Functional Neuroscience, Spanishwiddt of Excellence for Research on
Neurodegenerative Diseases (CIBERNED), Pablo deidddJniversity, Seville, Spain

Evidence suggests that amyloid-bet@)Aeposition parallels sleep deficits in
Alzheimer’'s disease (AD). However, it remains unknovhether impaired sleep and
changes in plasmafevels are related in amnestic mild cognitive inmnpeant

(aMCl) subjects, and whether both markers are énrdissociated with cortical
thinning in canonical AD regions. To jointly addsdhis issue, we investigated
relationships between changes in physiologicalpsé® plasma B.concentrations

in 21 healthy old (HO) adults and 21 aMCI subjeats] further assessed whether
these two factors were associated with cortica insach group. aMClI, but not HO
subjects, showed significant relationships betwdisrupted slow-wave sleep (SWS)
and increased plasma levels ¢f;A We also found that shortened rapid-eye
movement (REM) sleep in aMCI correlated with thimgqndf the posterior cingulate,
precuneus, and postcentral gyrus; whereas higheislef A3, and A34, accounted
for grey matter (GM) loss of posterior cingulatel amtorhinal cortex, respectively.
These results support preliminary relationshipsvbet A3 burden and altered sleep
physiology observed in animal models of AD amyl@idoand provide precise
cortical correlates of these changes in older adulih aMCI. Taken together, these
findings open new research avenues on the combahedf sleep, peripheralfA
levels and cortical integrity in tracking the pregsion from normal aging to early
neurodegeneration.

Keywords: Sleep disturbances, plasma amyloid-leetdical thickness, mild
cognitive impairment, Alzheimer's disease
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The use of a data driven LORETA Progress Report (LR) to
determine the most deviant Z score maximal voxel fdLORETA
neurofeedback in a patient post neurosurgery for ta removal of two
right frontal lobe cysts

Deborah R. Simkif¥, Phil Jone?, Joel Lubaf’

@) Assistant Clinical Professor, Department of Psytchjaniversity of Emory School of Medicine
@ NFTOOLS.org
® Professor Emeritus, University of Tennessee

Objective: To determine the most deviant maximal voxelsdted during LORETA
neurofeedbackMethods. The use of LORETA Z scores have been used for
LORETA neurofeedback (NF) protocols. Normally thesthdeviant center voxels of,
for instance, specific Brodmann areas associatddsymptoms may be targeted
during these NF sessions. However, other voxelsinvthese specific locations may
have Z scores which are more deviant than the ceaxel. A data driven LORETA
Progress Report (LPR) has been developed to detemmtiner maximal voxels that
may be associated with the targeted center vox@ecific areas. Using LORETA Z
score values, the most deviant voxels associatidtiaeé specific Brodmann areas,
anatomical locations and 10-20 locations for ea8® Hz can be determined and can
be found in the LPR under FFT. Likewise, the mestiant Z scores for each
Brodmann pair can be displayed for coherence, atessphase and absolute power
under JFTA in the LPR. This program was used iatgept status post neurosurgery
for the removal of two right sided, slow growingstyin the frontal lobes. An MRI
was done pre and post neurosurgery. Pre and megsasents were done using the
Hamilton Depression Scale (HAM) 17, the Comprehengixecutive Function
Inventory (CEFI) and neuropsychological testifResults After NF the patient had
significant changes in the HAM 17 scale, the CEK aeuropsychological testing.
When this method was utilized, the neurofeedbackghs appeared to occur more
rapidly. Conclusions Targeting the most deviant maximal voxels mayrelase the
number of sessions needed in LORETA neurofeedlaphtients’ status post
neurosurgery with multiple psychiatric and neurabsyjogical effects.

Keywords: LORETA neurofeedback, neurosurgery, depoa, Z scores, deviant
voxels, LORETA progress Report (LPR)
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Preclinical evaluation of antiepileptic drugs usinggEEG methods in a
mouse model of mesial-temporal lobe epilepsy

Benoit Pouyatd8, Venceslas Duve&; Céline Bouyssiérés Carine Dumortt,
Yann Roch&, Corinne Roucaft

@) synapCell SAS, Batiment Biopolis, 5 avenue dun@raablon, 38700 La Tronche, France

The preclinical development of antiepileptic dr¢g&D) has been traditionally done
by visually quantifying the seizures in diversetacanimal models. Here, we aim to
show that the use of quantitative EEG (QEEG) metho chronic model of
epilepsy brings precious information for drug depehent programs. We used the
Mesial Temporal Lobe Epilepsy (MTLE) mouse modeluced by intrahippocampal
injection of kainate, which reproduces most offéegtures of human MTLE. We
present a comprehensive qEEG characterizatioreafetsponse of the MTLE mouse
to the major antiepileptic drugs (AEDs) currentltytbhe market.

Using depth EEG recordings, we tested the dosensgpeffects of nine AEDs with
different mechanisms of action on the occurrendaigdocampal paroxysmal
discharges (HPDs). A first level of analysis cotesign analysing the time spent in
HPDs (i.e. cumulated duration of HPDs over one hdaraddition, AEDs effects on
ictal and interictal signals were studied using Gafethods (FFT and Morlet
Wavelet).

The MTLE mouse displayed a wide range of sensgwito the AEDs. For some of
them, very high doses were necessary to reduddRieduration, while others had a
positive effect at low “clinical” doses. In pard|leve observed that each drug had a
specific spectral signature on the power of HPOH@rthe background EEG. For
example, diazepam was effective at low doses omamaiel but induced an increase
of beta/gamma oscillations on the interictal EE§ cBntrast, levetiracetam was only
effective at high doses, but did not cause any ghah EEG power.

These data show that the MTLE mouse displays afgppbarmacology, with a
resistance to several AEDs and sensitivity to @thEne use of gEEG methods in this
model provides a critical and objective tool toeassthe effects of new AEDs on the
brain activity, by assessing subtle changes in tiahctal and interictal signals.

Keywords: Mesial-Temporal Lobe Epilepsy, animal mip&ainate, gEEG,
Antiepileptic drugs.
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The role of different serotonergic receptors in 2CB induced changes
in quantitative EEG in rats

Filip Tyls"? Tomas Palenek™?, Pavlina Novakov&®, Lukas Kadeabek!?),
Michaela Fujakova?, Anna Kubesova?, Jiii Horaek™?

@) psychiatric Centre Prague, Czech Republic
@) 3rd Faculty of Medicine, Charles University in ua, Czech Republic
® Faculty of Science, Charles University in Pragteech Republic

Objectives The serotonergic agonist, 2C-B, is a phenylethyia derivative with
psychedelic effects in humans. Recently, specific [EB(elates of a “psychedelic
state” were found in human MEG studies with anosfezotonergic drug, psilocybth

In order to elucidate the pharmaco-EEG profile gfchedelics, the effect of 2C-B was
studied by means of quantitative EEG (QEEG) in freebying rats. Since previous
binding studies showed a similar action of psycheslen 5HT2A/C and 5HT1A
receptors, we used specific antagonists of thespters to explore their impact on 2C-
B induced changes in qEE®/ethods: Rats were stereotactically implanted under
isoflurane anesthesia with 12 active electrodethercortical surface. EEG power
spectra (local synchronization) and coherence (fmogections) were subsequently
analyzed comparing the drug effect to the baseénerd. In order to avoid movement
artifacts, only EEG traces corresponding to behaviaactivity were included in the
analysis. The impact of substances on the EEG siggmkvaluated using a pair T-test
(p < 0.05).Results: A significant decrement in absolute spectral poefeghe delta and
higher frequency bands was observed as a res2@i-& administration. The delta band
decrement was normalized by all three of the us¢éaljanists. The spectral power
changes in higher frequency bands were partialiypnabzed by the SHT1A antagonist.
2C-B generally decreased EEG intra- and inter-hemeispal coherences in the broad
frequency spectrum. The changes in intra-hemispghlezoherences were partially
reversed by the 5HT1A antagonist. 5HT2A and 5HT2@gonists normalized both
intra- and inter-hemispherical coherences and asa® were also observed in the case of
the 5HT2A antagonistConclusions: QEEG patterns similar to classical hallucinogens
were observed after 2C-B administration in our aimodeld?. Serotonin antagonists
were able to selectively normalize these changesgder, compared to our results with
psilocir®, 2C-B-induced EEG changes were also mediate8-a2C.

Keywords: psychedelics, EEG spectral power, EEGaites, SHT receptors
Corresponding authotyls@pcp.If3.cuni.cz
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The pharmaco-EEG during the process of dying; a ndgcted aspect

Clementina M van RijY, Annika LittjohanfP, Hans Krijnef, Saskia Menting-
Hermeling”, Martin Peresci8, Anton ML Coenel?’, Lyudmila V Vinogradové,
Marijtje LA Jongsm&

) Donders Institute for Brain, Cognition and Behavijou

@ Behavioral Science Institute, Radboud Universitijmegen, The Netherlands.

® Institute of Higher Nervous Activity and Neurophylsigy, Russian Academy of Sciences,
Moscow, Russia.

Oscillation patterns in the EEG correlate with naéactivity, so it is tempting to try
to deduce the presence of mental activity from @aGerns. This issue is especially
delicate during the last minutes of life. A numbépapers have reported gamma
oscillations in the EEG during the dying process speculated that this might be a
manifestation of increased awaren&ss However, both the terminally ill patients
reported i and™, and the rats reported fh were not medication-free, whereas it
is well known that drugs might cloud the relatietveen EEG and mental
processes.

We have studied EEG patterns from dying rats wiith \&@ithout anaesthetic drugs.
We have observed the previously reported increagarima activity”’ while the
rats were in ketamine anaesthesia. However, idiihg-free condition or in
isoflurane anaesthesia, the power of the EEG, dinatuthe gamma band, did not
increase but faded aw&y,

The depth of anaesthesia depends on both the tyuah#inaesthetic drugs and the
amount of stress present. Even if the depth ofsthasia would be diminished
during the dying process, the drugs are still preaad so the relation of the EEG
oscillations with mental processes might still kmided. Therefore, the claim is
guestionable that gamma activity in a not drug-&€& is a sign of increased
awareness.

We will present terminal EEG oscillations underigas other anesthesia regimes.
Such knowledge might hold important insight forliadéive practices.

Keywords: Process of dying, wave of death, gamnsdlaison, pharmaco- EEG
Corresponding authot.vanrijn@donders.ru.nl
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Is EEG biomarker integration the key to personalizel medicine?
Evidence from zygosity prediction in twins

Sonja Simprad&, Simon-Shlomo Pdif, Huibert D. Mansveldé&?, Dorret I.
Boomsm&’, Eco J.C. de Gelf§ Dirk Smif?, Klaus Linkenkaer-Hanséh

@) Dept. Integrative Neurophysiology, CNCR, NeuroscieCampus Amsterdam, VU University
Amsterdam
@) Dept. Biological Psychology, Neuroscience Campuossterdam, VU University Amsterdam

Brain function as reflected in the electroencepiiaphy (EEG) is one of the most
heritable human characteristits Importantly for clinical measurements, the high
heritability of EEG biomarkers also implies a higlst-retest reliability, which is
critical for longitudinal monitoring of treatmenffects. Most commonly, however,
the functional state of the brain is assessed masthg one type of biomarker even
though different biomarker algorithms are availadodel known to identify
complementary informatioff. Recently, we showed that biomarker integration
significantly improved the prediction of conversitsom mild cognitive impairment
to Alzheimer’s disease compared with a single biderabased predictidfi. Here,
we provide additional proof-of-concept that EEGdzhprediction can be improved
with the use of the integrative biomarker approacta twin datasen(> 630) by
classifying whether a twin pair is dizygotic or neaygotic. This is addressed by
using novel features of the Neurophysiological Baoker Toolbox, namely
NBTintegration [ittp://www.nbtwiki.net), which employs data-mining algorithms to
combine the information from multiple biomarkersoi single index.

We demonstrate that using a combination of multig#€ biomarkers instead of just
one we can enhance the classification accuracyatrealy. The integrative
biomarker approach provides a comprehensive déseripf an EEG and better
captures the unique phenotype of an individualepétiWe conjecture that this
knowledge can be used to better estimate chandesgitudinal recordings that aim
to quantify treatment effects or identify EEG phigppes of non-responders, which
are critical aims of clinical trials and personatiznedicine.

Keywords: electroencephalography, longitudinal rammg, integrative biomarkers,
personalized medicine
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The Neurophysiological Biomarker Toolbox (NBT) forclinical
M/EEG

Simon-Shlomo Poil, Sonja Simpraga, Richard Hardstétuibert D. Mansvelder,
Klaus Linkenkaer-Hansen

Dept. Integrative Neurophysiology, CNCR, Neuroscee@€ampus Amsterdam, VU University
Amsterdam, The Netherlands.

Neurophysiological signals are rich in informatmmboth health and disease. Based
on non-invasive techniques such as electroencegptagby (EEG) or magneto-
encephalography (MEG), they can provide importafdrmation on the functional
state of the brain. Accurate classification of radttannel EEG is emerging as an
important challenge for diagnosis, prognosis, aoditoring of disease progression
or treatment response. To capture the informadoferent biomarkers are needed,
e.g., spectral power, peak frequency, cross-chairade/amplitude correlations, or
temporal autocorrelations. However, most studiegsting-state M/EEG only
compute a few biomarkers and assess them in igolatien though their
combination can have significantly higher sendigiwind specificity".

In order to make it easier to calculate, orgaranel integrate multiple biomarkers for
advanced statistical tests we have developed theolkysiological Biomarker
Toolbox (NBT,http://www.nbtwiki.net} . NBT is an open-source Matlab toolbox,
which integrates easily with other toolboxes susliEBGlab and Fieldtrip. NBT
provides a data processing pipeline, from raw tafanal statistical analysis and
visualization of M/EEG biomarkers combined with ioi@rkers from other

modalities. The pipeline enables fast processingtlae NBT data structure provides
an intuitive and predictable interface for programgrof advanced statistical
analysis. Here, we explain how the NBT processiagéwork can be applied to a
wide range of problems, such as patient groupifstedion, understanding the effect
of different interventions, or for novel prognostiar diagnostic methods based on the
integration of multiple biomarkers.

Keywords: electroencephalography, longitudinal rammg, integrative biomarkers,
personalized medicine, diagnostics, prognostiegstitnent monitoring.
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Anterior Cingulate Cortex Theta Current Density during REM Sleep.
A Predictor for Treatment Response in Major Depres®n?

Thomas von Werder, Lisa Miller, Amin Raissi, Ax¢ti§er, Michael Czisch,
Marcel Pawlowski

Max-Planck-Institute of Psychiatry, Munich, Germany

The management of major depressive disorder (MB@Bains a challenge in clinical
care. Patients experience lengthy trial and ereoogds until a well-tolerated
medication leads to recovery. Therefore, the idieation of biomarkers for
treatment response in MDD would greatly improvedb&come. Increased anterior
cingulate cortex (ACC) activity during wakefulndsss been shown to be a robust
predictor of treatment response in MDD to a varigtynedications”. The sleep
profile of non-medicated depressive patients cosesrprolonged sleep latency,
periods of intermittent wakefulness, increasedtigibep, decreased slow wave sleep,
a shortened latency to the first rapid eye movermpenbd (REM) and increased
phasic REM sleeff. The ACC has a certain key feature in the sleegiatg: during
REM sleep it reaches its maximum activation compandight and deep sleep,
whereas the surrounding neocortical regions sharedsed activatiofl. In the
present study we assessed REM sleep of 20 non-atedidepressive patients with a
118 channel high-density electroencephalogram (HHGE ACC theta current
density was examined using standardized low-resol@ectromagnetic tomography
(SLORETA). Preliminary data of region of intereR§l) ACC analysis show higher
activation in the theta band in non-responders)(Gempared to responders (f=4) at
baseline but not after one week of treatment witlastidepressant of doctor’s
choice. Furthermore, reduction in Hamilton Depr@sd$tating Scale scores correlates
moderately with standardized current density. Heoae preliminary data suggest
that ACC theta activity during REM sleep may semgea trait marker for treatment
response to antidepressive medication.

Keywords: Depression; Biomarker; Sleep; Anteriondlilate Cortex; SLORETA
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The advantage of high-resolution EEG recordings focognitive
evaluation

Jurij Dred”, Andreja Emer&®, Daniel Attia"?, GregaRepov€, ZvezdanPirtosel’’

@) Laboratory for Cognitive Neuroscience, Departmaiteurology, University Medical Centre
Ljubljana, Slovenia

@ Faculty of Philosophy, University of Vienna, Auatr

® Department of Psychology, Faculty of Arts, Universf Ljubljana, Slovenia

A wide range of medications exhibit adverse effectsognition. This problem
becomes most poignant when chronic, polypharmazduNS-acting drug
regimens prescribed in childhood, such as anteppit treatmerare considerdd?.
There is a need to develop cost-effective, semséind individualized screening
techniques that could be used to elucidate posddilemental iatrogenic influences
on either current or future cognitive status. Duéeir low cost and non-
invasiveness, EEG and event related potential (EBRF)surements are widely used
as neurophysiological markers of cognition. Of heéke P3 (or P300) cognitive ERP
Is probably the most widely used and studied. Mes¢arch, however, focuses on
just its more prominent features: amplitude anedey measured on as few as 3
electrodes. We tested the sensitivities of diffeEaG electrode densities to detect
slight changes in cognitive processing by compatteg ability to differentiate
between a visually and auditory evoked P3. Whilstatder studies using low
electrode densities concluded that the visual adt@y P3 do not differ in terms of
topography (and consequently in source configunatieewer results using high-
resolution EEG have shown differences in P3 togulges between different sensory
modalitie§”. We recorded auditory and visual P3s using théaltitask on 17
healthy subjects with a 128 channel EEG. To comgiferent electrode densities
we digitally removed channels to obtain 19, 32a6d 122 electrode configurations.
We performed a topographical correlational analfrsi$ compared each individual
s auditory and visual P3 data to their respectroegrwide averages. Only the 122
electrode configuration revealed statistically gigant differences between the
auditory and visual P3 topographyidfa=0.120, Bocha=0.093, Rachai=0.110,
P122cha0.018). We propose that high resolution EEG reogsicoupled with
topographical analyses might be essential whengrio detect small to moderate
cognitive changes due to different physiologicatydations such as
pharmacological interventions.

Keywords: cognition, P300, high resolution EEG face spline Laplacian
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A normative database of cognition during rest basedn the
Amsterdam Resting-State Questionnaire for clinicatrials and
therapeutic interventions

S. Simprag?, S.-S. Pol’, R. Hardston®, B.A. DiaZ", J.S. Benjamiri8,

H.D. Mansveldé?, E. van Someréf, K. Linkenkaer-Hanséh

) Department of Integrative Neurophysiology, CeifveNeurogenomics and Cognitive Research
(CNCR), Neuroscience Campus Amsterdam (NCA), VUviarsity Amsterdam, Netherlands

) Department of Sleep and Cognition, Netherlandstinie for Neuroscience, Amsterdam,
Netherlands

Background: The human brain generates complex patterns mfitgcind cognition
during rest, yet their relationship remains elusespite great advances in
characterizing resting-state neurophysiology, hgkfelectro)physiology to the rich
inner experiences during the resting-state hasvetascant attention. To assess such
experiences, we developed the Amsterdam Resting-Qizestionnaire (ARSQ) of

54 items for rating feelings and thoughts expeeenduring wakeful res$t'. Here,

we propose that a normative database of restirig-st@nition and EEG will prove
valuable for clinical trials by giving a more infoed assessment of the effects of an
intervention.

Methods. We recorded ARSQ in >2000 people and createdmato/e database of
cognition during rest. EEG data was recorded from100 subjectsData were
analyzed using the Neurophysiological Biomarkerlbow (NBT, www.nbtwiki.net),
which is dedicated to the computation of a widegeaaf classical and novel
biomarkers, and correlated these with the ARSQ. data

Results The ARSQ can be reduced to ten factors of resiatg cognition
(Discontinuity of Mind, Theory of Mind, Self, Plamy, Sleepiness, Comfort, and
Somatic Awareness, Health Concern, Visual Thougétbal Thought). We found
that ARSQ factors could sub-divide the cohort dfjeats into functional phenotypes
that further could be related to differences in Eit@notype.

Conclusions Our results show that the ARSQ could prove udeiushedding light
on the functional implications of disease relatadation or treatment effects by
successfully combining electrophysiological androbge measures

Corresponding authos.simpraga@vu.nl
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A two-step machine learning discriminant algorithmto predict the
outcome of stimulant medication in children with ADHD using
guantitative EEG and event-related potentials fromgo/no-go tasks.

Kompatsiari K, Blunck A, Candrian G, Mueller A, GgrG™, Kropotov JI?®

Brain and Trauma foundation Grison, Switzerland
@) Neuropsychiatric Unit, @stfold Hospital TrusteBrikstad, Norway
@ |nstitute of the Human Brain, Russian Academy déBces, Saint Petersburg, Russia
®) Department of Neuropsychology, Andrzej Frycz Moelrgki Krakow University, Poland

Background: Today in clinical practice, the administrationméthylphenidate is similar to a trial
and error experiment: The success is largely degrgrah the clinical experience of the medical
doctor, MD, an evidenzbased administration is cetey absent. One quantitative method used
extensively in clinical and research settings ®yghiatric conditions is the EEG (QEEG) and the
event related potentials, ERPs. This method has pexen valuable concerning the diagnosis of
Attention-Deficit and hyperactivity disorder, ADHDonveying high discriminate information
between patients and healthy contfbfé

The present study is looking for a data-driven sofuregarding the administration of
methylphenidate using the EEG and ERP-techniqumil&@ito the clinical practice, in a first step
the responder-quality is investigated for methyiptate. If the responder quality is considered
good in the individual case, the probability of N@®sponder-quality is calculated.

Method: Nineteen-channel electroencephalography (EEG)reeorded in a resting state, eyes-
open and eyes-closed conditions, and during tHenpeance of a cued go/no-go task on 98
medication-naive ADHD patients aged 7—17 yearsasmnd9 controls with the same age distribution
as the patients. After the recording, the pati@ritewed a systematic trial on stimulant medication
lasting at least 4 weeks. Based on data from rataies and interviews, two psychologists who
were blind to the electrophysiological results ipeledently rated the patients as responders (RES)
(N=74) or non-responders (non-REs) (N=24) (Data eddigcted in Norway). The decomposition
of ERP responses into independent components, Waa performed to responders and healthy
controls. The appropriate filters were includedha analysis together with the raw data of QEEG
and ERPs. Using support vector machines, SVM aafodward feature selection scheme the best
discriminant features between the responders antdhlthy controls were calculated. In a second
step of the analysis, the probability to be a nesponder was calculated.

Discussion:Our results indicate that the EEG/ERP method cgivd a useful insight into the
clinical issue of response to stimulant medicatigihnout severe side-effects. To stabilize our
results, the database should be enhanced with mooreesponder cases which is a rather difficult
task due to a highly unbalanced ratio between redgs and non-responder cases in real life.

Keywords: ADHD, Methylphenidate, event-related poigs, responder-quality
Corresponding authoandreas_mueller@swissonline.ch
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SLORETA and LDAEP in bipolar affective patients and healthy
controls during transient induction of emotionally neutral and
negative mood state

Viktorinova M*#%, Brunovsky M“*%, Novak 1% Goetz M”, Hor&ek J**2

@D prague Psychiatric Center, Czech Republic

@ National Institute of Mental Health, Czech Repabli

®) 3rd Faculty of Medicine, Charles University in ua, Czech Republic

@ University Hospital in Motol, 1st Faculty of Medie, Charles University in Prague, Czech
Republic

Background: To date, only a few QEEG studies have targetpdlai disorder
patients during euthymia with inconsistent results&e mood induction technique
allows comparing different mood conditions in tla@ng subjects during one EEG
recording session reducing thus the variabilitdata.

Objectives (1) To identify vulnerability markers relatedeémotional processing in
remitted patients with bipolar affective disordBD() by means of QEEG and (2)
determine its relationship to the level of serotgreactivity measured by the
loudness dependence of auditory evoked potentidAEP).

Methods: EEG data were obtained during transient sadnesseutral mood state
induced by a written, autobiographical script inréfitted patients with BD

(MADRS < 10, YMRS < 7) and 13 healthy controls (H@®)addition, following the
induction of transient sadness, the LDAEP of théP@2Icomponent was evaluated by
single electrode estimation at Cz. EEG data weatyaed using standardized low-
resolution electromagnetic tomography (SLORETA).

Results Compared to healthy controls, the transient iidacof emotionally

negative mood state (sadness) led to the signifinarease of delta and theta current
densities in bilateral subgenual and anterior detguBA 25, 32) as well as to the
increase of beta-1 sources in right superior fiagteus (BA 10, 11). Remitted BD
patients showed significantly lower LDAEP than Hgesting increased
serotoninergic activity during euthymia.

Conclusion The mood challenge paradigm can unmask thertrarier in remitted
BP. Our finding of abnormal neuronal activity irbgenual cingulate (SGC) and
superior frontal gyrus (SFG) is in accordance witivious studies of bipolar
depression and could be interpreted within the éaork of aberrant SGC-SFG
connectivity revealed during induced sadness ihyemnia patients.

Acknowledgement3his work was supported by grants IGA MZCR NT12@&d
NT13337 and by the project PRVOUK P34.

Keywords: QEEG; mood disorders; autobiographiguctiORETA; loudness
dependence of the auditory evoked potential
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Frequency of Occurrence and Description of Abnormaties in Mild or
Moderate Traumatic Brain Injury or Concussion, as Identified by
Dense Array Electroencephalography (DEEG)

Michael B Russ®, Judi Profarl?, Ryan Michael Nill&”, Nolan Endicotf’,
Turan Itil®

@ University of Hawaii Burns School of ®) Carleton College
Medicine @ University of the Pacific
@ University of California, Irvine ®) New York Medical College (Honorary)

Introduction : Abnormalities in patients with mild traumaticalt injuries” have

been identified using Dense Array Electroencephalslyy (DEEGY!, but frequency
of occurrence and description of abnormalities haxebeen reported. Also, effects
of pharmacotherapy as identified by DEEG have eenlreported in this patient
population. This study reports the frequency ofup@nce of abnormalities as well as
the effects of pharmacotherapy as identified by BEik patients with mild to
moderate brain injury or concussion.

Methods. DEEG of 60 consecutive patients presentingderaeral neurology clinic
with mild or moderate brain injury or concussionrgvevaluated. DEEG was
acquired for at least 60 minutes in a wake andhsiégte protocol using the EGI, 128
channel system 360 IBM SPSS version 22 was used to analyze the daitaw
waves (> 0.5 seconds), sharp waves (> 0.2 secapuikgs, or sharp-slow wave
bursts (> 0.2 seconds) are reported as occurriagsingle focal region or in multiple
focal regions, occurring only during wake or durbwh wake and sleep.

Results 55 of the 60 EEGs were abnormal (91.7%, p<Q.0Qk the 55 abnormal
EEGs, 17 showed single focus abnormalities (30&8d)23 showed multi-focus
abnormalities (41.8%). 27 showed spikes (49.1%xhRbwed sharp waves (85.5%),
and 23 showed slow waves (41.8%). 49 EEGs wereraia only during wake
(89.1%); 23 during both wake and sleep (41.8%)pdtients on stimulants, dominant
frequencies increased, usually from the Alpha theoBeta range, during both wake
and sleep.

Conclusions DEEG identified abnormalities in 91.7% of 60ipats with mild to
moderate traumatic brain injury or concussion. @éomalities included spikes, sharp
waves, and slow waves, seen in single focal regaadsmultiple focal regions, both
during wake and sleep.

Keywords: DEEG, mild to moderate traumatic brajany, concussion,
pharmacotherapy
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i 1 for El physi Brain
in Preclinical and Clinical Pharmacology and Related Fields

The "International Pharmaco-EEG Society, Assoamtfor Electrophysiological
Brain Research in Preclinical and Clinical Pharnhagy and Related Fields" (IPEG)
IS a non-profit organisation, established in 198@ @omposed of scientists and
researchers actively involved in electrophysiolablarain research in preclinical and
clinical pharmacology, neurotoxicology and relaéeelas of interest.
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