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Welcome to ECCN'18

On behalf of the local organizing committee, we are delighted to announce tha¥ithe
EuropeanConferenceon ClinicalNeuroimagind ECCNR018)will be heldin BrusselsBelgium,
March 26- 27, 2018.

After the greatsucces®f the 2017ECCNh Romathe 2018conferencewill gatherphysicians
and researchers of all imaging modalitieRET, MRI, SPECT) under the auspices of the
European Association of Nuclear Medic{(BEANM).

The new scientific committee will build a scientific program that will be an opportunity to
reviewsomeof the majoraspectf neuroimagingn neurologyandpsychiatrywhile studying
new research perspectives in thefelds.

The topics of the 2018 edition will focus on MR and PET imagsgell as new imaging

modalities such as PET/MBnd on emerging biomarkers such as tau and amyloid tracers.
Imagingl LILJX A Ol GA2ya oAttt O20SNJ ! {1 KSAYSNRaA RAA
tumors and psychiatric disorders.

The 2018 scientific program will include lectures from invited speakers, oral communications
and posters.

We look forward to seeing yoin Brussels.

Serge Goldman and Franck Semah
Chairpersons of the Organizing Committee
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Scientific Committee

Javier ArbizyPamplona, Spain)
Ronald BoellaardAmsterdam, NL¥*
Gaél Chetela{Caen, France)
Alexander Drzezgéoln, Germany)
Ozgul Ekmekciogl(stanbul,Turkey)
Valentina Garibotto(Geneva, Switzerland)
Elsemarieke van de GiesséAmsterdam, NL)
Serge GoldmaiiBrussels, Belgium) *
Swen Hessél eipzig, Germany)
Koen Van Laeré_euven, Belgium)
Adriaan Lammertsm&Amsterdam, NL)
lan Law(Copenhagen, Denmark) **
Florence Le Jeun@gennes, France)
Marco Pagan{Roma, Italy) ***
Sabina PappatéNapoli, Italy)
Franck SemalLille, France) *
Xavier De TiegéBrussels, Belgium)

* Chair
**Chair of the Neuroimaging comttee of the EANM
**EARL- Research for Lifeof EANM Steering Board Sect©hair
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/o’\ Monday, March 26, 2018

8.30-9.20a.m. Registration
9.209.30a.m. Welcome

9.30-11.00a.m. Lectures:Sessiorl Functional connectivitysing fMRIPET
and MEGfor neurodegenerative diseasé3hair:X. deTiege

9.30-:10.00a.m. Functional brain connectivity: theory and investigation usmMgl.
D. Mantini (Belgium)

10.00610.30a.m. Electrophysiological bases of functional braimectivity.
M. Brookes (United Kingdgm

10.30:11.00a.m. Functional brain connectivity alterations along t@ectrumof
't | KS Digeadeld a
W. de Haan (The Netherlands)

11.0011.30 a.m. Coffee Break and poster session

11.3012.10 p.m. Oral communications (Sessiofhair: X. de Tiege, Soldman

11.3011.40 a.m. OC1Brain metabolic connectivity and restistate networks
in subvariants of the behavioural fronttemporaldementia.
G. Carli (Italy)

11.4011.50 a.m. OCZ2Functional connectivity changes in resting state MRI after
donepeil treatment in healthy participantd?. PérarfFrance)

11.5012.00 a.m. OC3Multi-network signature reflects clinical heterogeneity in Lewy
body dementia.A. Sala (ltaly)

12.0012.10 p.m. OC418FFDG PET changes of cortical glucose metabo[iﬂypitral
Versus atypical sporadic formsofealyy 4 S ! f | KSAYSNRDa 5A &°¢
M. Vanhoutte (France)

12:10-13.00pmSpecial Lecturésponsoredoy GE)

A systematic review and aggregated analysis on the impact of amyloid PET

brain imaging on the diagnosidjagnostic confidence, and management of

LI ASyGa oSAy3a S@lFtdz SR F2NJ ! £t T KSAYSN
E.Fantoni (UnitecKingdom)

13.002.00 p.m. Lunch Break and postesession

7th European Conference on Clinical Neuroimaging (ECCN



o Monday, March 26, 2018
/j

2.00-3.30 p.m. Lectures:Sessio2 Tau andamyloidPETimaging:when & why?
Chair: V. Garibotto

2.002.30p.m. ¢ KS NBIFRYFLI F2NJ 6KS dzaS 2F AYIlI 3IAy3
Disease.
M. Boccardi (Switzerland)

2.30:3.00p.m. Buildingevidencefor the clinicalusefulnes®f amyloidPET:
multicenter trials.
V. Garibotto(Switzerland)

3.003.30p.m. ¢ KS dza$S 2F t9¢ AYLl 3AyIclimican.! £ T KSAYS
S. Engelborghs (Belgium)
3.30-4.00p.m. Coffee Brealandposter session

4.00-5.30p.m. Lectures: SessioBMethodologyChair:A. Lammerstma

4.004.30p.m. Quantification and clinical PET: friendSdaes?
A.Lammertsma (Thiletherlands)

4.30:5:00p.m. E FDGsinglesubject Optimized SPM procedure in clinssting.
D. Perani (Italy)

5-00-5.30p.m. E PVE correction for amyloid imaging. Grothe(Germany)

5.30:6.30 p.m. Oralcommunications (SessioR)
Chair: M. Boccardi, S. Engelborghs

5.305.40p.m. OC5Regional Amyloid Deposition predict Progresgion from Preclitacal
t NEPRNRYFf {GF3Sa &MBisdhdf (GEBanyySNNa 5AaSI a

5.405.50p.m. OC6Tau accumulation observed using repeated PET measures is associated
with cognitive decline in normal elderlB. HanseeuyUSA

5.506.00p.m. OC7Brain  reserve affects relation between tau pathology and

YSdZNE RSISYSNI (A2Y MKHonig@Gdrmiayh YSNDa RAASH

6.006.10p.m. OC8Tau accumulation in clinically normal older adults partially explains the
association between hippocampal hyperactivity and Apstatus.
W. Huijbers (The Netherlands)

7th European Conference on Clinical Neuroimaging (ECCN



6.106.20p.m. OCO9Relationship lgetween csf biomarkers and cerebral metaboliseaity
2yasSid ! f1 KSAVSINDE&Eanse) 4 S aS o

6.206.30p.m. OC10Automated volumetric hippocampal measurements in relation to i
YSdzNR LJAR OK2f 23A 0t TFTAYREMBVBERSlgy ! {1 KSAY
E. De Roeck (Belgium)

7th European Conference on Clinical Neuroimaging (ECCN



% Tuesday, March 27, 2018

8.00-8.40a.m. Registration
8.40-9.30a.m. Lectures: SessiohParkinsonDiseaseandother movement
disordersChair:A.Varrone

8.40:9.10 a.m Multimodal Neuroimaging in Atypic&arkinsonism.
T. van Eimeren (Germahny

9.109.40 a.m. Development of FI&EPE2I: a DAT imaging tool for research and
clinical applicationsA. Varrone (Sweden)
9:40-10.20 a.m. Oral communications (Sessio@€Bair: T. van Eimeren, E. Salmon

9.409.50 a.m. OC11Longitudinal changes of R2 star and diffusion parameters in substantia
nigra of Parkinson's disease patier®s.Arribarat (France)

9.50-10.00 a.m.OC12ncreased agassociated striatal uptake of taninding PET tracer [18F]
ArMnp M AY | dzy O KyGebl goérdany)RA 4 S+ aS o

10.0010.10a.m.OC13Dopamine turnover in th@entral striatum is modulated bgymptom
ASOSNRAGE Ay tINJAyazyQa LI GASylda gA0K
JHammegqGermany)

10.1010.20 a.mOC14Texture and shape analysis of striatum and thalamus iRFI3& PET in
tFNJAYaz2yQa 5A4SIFASY LINJAyazyaAly @& N
Progressive Supranuclear PaByHives (France)

10.2010.30 a.m.OC15Impact of florbetaben amyloid PET oragnosis and management of
patients with complex clinical profiles: does a relationship with -PEET
diagnostic confidence exis&. Perrotin (France)

10.3011. 00 a.m. Coffee Break and poster session

11.0012.30 p.m. Lectures: Session 5 Novel brain B&i@dsChair: K. van Laere

11.00 11:30a.m.[IEE Novel/nonTSPO neuroinflammatigadioligands.
K.van LaergBelgiun)

11.3012.00a.m. (I Synaptic density tracer&. SalmoiBelgium)

12.0012.30a.m. PET imaging as an enablteghnology in CNS drug
development:;promise and challengesl. Schmid{Belgium)

12:30-1.30 p.m. Lunch Break and posteession

7th European Conference on Clinical Neuroimaging (ECCN 7
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= Tuesday, March 27, 2018

1:30-1:50 p.m. Award Ceremony(Prizesto the best5 oral presentations)
Chair: S. Goldman, F. Semah

1.50-3:10 p.m. Oralcommunications (Sessio#)
Chair: F. Semah, S. Goldman

1.502.00 p.m.OC16Feasibility obynchronous braiperfusionSPECT and EEG measurements in
cochlearimplantusersto revealnetworksof speechunderstandingluringaspeech
discrimination tasks. Berding (Germany)

2.002.10p.m.OCY Evaluation of [18F] FDBET biomarker in amyotrophic éablsclerosis
D.Perani (Italy)

2.102.20 p.m.OC18Crosssectional variations of white and grey matter in older hypertensive patients
with subjective memory complain&. Verger (France)

2.20-2.30 p.m.OC19Periventricular microglial activatiomight drive clinical progression in
multiple sclerosisE. Poirion (Fran¢e

2.30-2.40 p.m.OC20Comparing predictors of cognitive decline and N&EAD conversion ia 12
month follow-up study.J. Ottoy (Belgium)

2.402.50 p.m.OC21TSPO versus P2X7 as target for neuroinflammatemin vitro and in vivo study.
D. van Weehaeghe (Belgium)

2.50-3.00 p.m.OC22ZCerebrovascular lesions durimgprmal aging: a neuropathological study with
7.0tesla magnetic resonance imagidgDe Reuck (Belgilim

3.00-3.10 p.m.OC23New prototype of CZT SPECT camera (VERITNrevival of SPE®Tain
nuclear medicind®. Branger (France)

3:10-3:30 p.m.  ConclusiongS.Goldman,F.Semah)

7th European Conference on Clinical Neuroimaging (ECCN



Poster List

PO1:Towards Computer Aided Diagnosis of Primary Brain Tumors: a Radiomics Approach
Stijn Bontg1,2), Roel Van Holen (2), Ingeborg Goethals (1)

1. Ghent University Hospital, Department of Nuclear Medicine, GBetdjum

2. Ghent University, Medical Image and Signal Processing (MEDISIP),Balgam

P02:Validation of the diagnostic role dffferent static [L8F] FEPET parameters in the

differentiation of lowgrade glioma and higbgrade glioma

Michaél M. D. M. Henrotte, BMSc (1,*) ; Stijn Bonte, MSc, PhDc (1,2); Giorgio G. G. Hallaert, MD, PhDc (3); Jean
Pierre Kalala Okito, MD, PhD, DM3x Ingeborg M. Goethals, MD, PhD, DMSc1l

1. Department of Nuclear Medicine, Ghent University Hospital, GBetdjum

2.IBiTeckkMEDISIPDepartmentof Electronicand Information SystemsGhentUniversity,Ghent,Belgium

3. Department of Neurosurgery, Ghent Usmisity Hospital, GhenBelgium

* Correspondinguthor:MichaélHenrotte, BMScFacultyof MedicineandHealthSciencesGhentUniversity Ghent,Belgium.

Tel.: +32 479 68 65 15. Electronic addresshael.henrotte@ugent.be.

PO3:A retrospective Belgian mu®@ Sy G SNJ awL 06A2YIF N] SNJ addzRe Ay !¢

Ellis Niemantsverdriet (1), Annemie Ribbens (2), Christine Bastin (3), Florence Benoit (4), Bruno Bergmans (5),
JeanChristophe Bie(6), Roxanne Bladt (7), Lene Claes (2), Peter Paul De Deyn (8), Olivier Deryck (5), Bernard
Hanseeuw (9), Adrian Ivanoiu (9), Jé&laude Lemper (10,11), Eric Mormont (12,13), Gaétane Picard (14), Eric
Salmon (3,15), Kurt Segers (16), Anne Sieben (i meets (2), Hanne Struyfs (1), Evert Thiery (17), Jos Tournoy
(18,19), Eric Triau (20), Andarie Van Binst (7), Jan Versijpt (21), Maria Bjerke (1), Sebastiaan Engelborghs (1,8)
1. Referenc€enterfor BiologicaMarkersof Dementia BIODEM),.aboratoryof NeurochemistrnandBehaviornstituteBorn

Bunge, University of Antwerp, Universiteitsplein 22BE) AntwerpBelgium

2.icometrix, Kolonel Begaultlaan 1b,-B&L2 LeuverBelgium

3. GIGA Cyclotron Research Centre in vivo Imaging, University of Liége, Place du 20 AT | BgeBelgium

4. Department of Geriatrics, Centre Hospitalier Universitaire (CHU) Brugmann, Place A. Van Gehuctit@é2IBBEsels,
Belgium

5. Department of Nerology and Center for Cognitive Disorders, AZBintBrugge Oostende AV, Ruddershove 10,8880

Brugge Belgium

6. Department of Neurology, Erasme HospitdlLB, Route de Lennik 808; BEO0 Brussel8elgium

7.Department of Radiology, Vrije UniversitBiussel (VUB), UZ Brussel, Laarbeeklaan 1610BEBrussel8elgium

8. Departmentof Neurologyand MemoryClinic HospitalNetwork Antwerp(ZNAMiddelheimandHogeBeukenlindendreef

1, BE2020 AntwerpBelgium

9. Department of Neurology, Cliniqugsiiversitaires St Luc and Institute of Neuroscience, Université catholique de Louvain,
Avenue Hippocrate 10, BR200 WoluweSaintLambert (Brusselspelgium

10. Department of Geriatrics, Vrije Universiteit Brussel (VUB), UZ Brussel, Laarbeeklaar1D3DBEB&EsselBelgium

11.Silva medical Scheutbos, Rue de la Vieillesse Heureusé 8K olenbeelSaintJean (Brusseldelgium

12. Departmentof Neurology CentreHospitalietUniversitairgf CHUNamur,Universitécatholiquede Louvain RueDr Gaston
Therassd, BE5530 YvoirBelgium

13. Université catholique de Louvain, Institute of Neuroscience (IoNS), Place de I'Université 1, 134&tNauam
(Brussels)Belgium

14. Department of Neurology, Clinique Satierre, Avenue Reine Fabiola 91880 OttigniesBebium

15. Department of Neurology, Memory Clinic, Centre Hospitalier Universitaire (CHU) Lieége, Avenue de L'HépR2801, BE
Liege Belgium

16. Departmentof Neurology CentreHospitalietUniversitairgd CHUBrugmannPlaceA. VanGehuchtert, BE1020Brussels,
Belgium

17.Department of Neurology, University Hospital Ghent, Ghent University, De Pintelaan-8890BEhent3elgium

18. Gerontology and Geriatrics, Department of Clinical and Experimental Medicine, KU Leuven, Oude Maf3@0@3, BE
LeuvenBelgium

19. Geriatric Medicine and Memory Clinic, University Hospital Leuven, Herestraat3@®EeuverBelgium

20.Neurologie Consult, Kardinaal Mercierlaan 61-3B&1 LeuverBelgium

21.Department of Neurology, Vrije Universiteit Brussel (VUB), UZ Brussel, Laah&6kla

7th European Conference on Clinical Neuroimaging (ECCN
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mailto:michael.henrotte@ugent.be

P04:Volume differences in the periaqueductal gray between ntakéemale subjects and male

controls

Seiger R (1), Kranz GS (1), Hahn A (1), Klébl M (1), Kaufmann U (2), Hummer A (3), Windischberger C (3), Kasper
S (1)Lanzenberger R (1).

1. Department of Psychiatry and Psychotherapy, Medical University of Vieastaia

2. Department of Obstetrics and Gynecology, Medical University of ViAns#ja
3. MRCentreof ExcellenceCenterfor MedicalPhysic&nd BiomedicaEngineeringMedicalUniversityof Vienna,Austria

PO5:Investigating Sexual Dimorphism in Human Brain Gray Matter: A VBM MRI Neuroimaging Study
Ali K. Bourisly, PhD(1,*), Abrar A. Hayat, MD (2), Lamya Alsarraf, MD (2), Fatima M. Dashti, MD(2), £3) Shuai

1. Biomedical Engineering Unit, Department of Physiology, Faculty of Medicine, Kuwait University, Kuwait.

Radiology Department, Ibn Sina Hospital, Ministry of HeKltfwait.

2. RadiologyDepartment,|bn SinaHospital Ministry of Health,Kuwait.

3. Biomedic&Engineering Unit, Department of Physiology, Faculty of Medicine, Kuwait Uniaursiti.

*P.0. Box 24923, Safat 13110, Kuwait. Tel.: +96524636785

PO6:Auto-activation deficit in schizophrenia: a case report
Leroy APetyt G Pignon BYaiva G,Jardri RAmad A.

PO7:Nociceptive laser evoked brain responses in an acallosal subject, a singleudgse s

Cédric Lenoir, Léon Plaghki, André Mouraux
Insitute of Neurosciences, Université catholique de Louvain (UCL), Brussels, Belgium

P8:When remote cerebellar activity tells the truth about cortical dysfunction

Raoul MUTEGANYA (1), Nicolas DUMARBXVELEL DARAZI (1), J&dmistophe BIER (2), Serge GOLDMAN (1)
1) Department of Nuclear Medicine, Erasme Hospital, Université libre de BrxiélR)s

2) Department of Neurology, Erasme Hospital, Université libre de BrufdiiBs

P9:a! @2t dzY S (dky®df hippotampu®dng'the possible association with serum pro

inflammatorycytokinelevelsin asampleof first episodepatientssufferingfrom schizophreni®R A & 2 NR S NE

Rizos E (1), G. Vavougios (2), Gerasimou Ch (1), Papathanasiou MA (3), MaziBapga{@orgiou i)

1. 2ndDepartmentof Psychiatryd ! ¢ ¢ L GemdratHospital, Medical School,National & KapodistrianUniversityof
Athens, Athens, Greece.

2. Athens Naval Hospital, Department of Neurology, Scientific Research Associate, UnivEnsisgaliy .

3. 20581 NIYSyild 2F wlkRA2f238X da! ¢¢LYhbé DSYSNIf I1oRalLAGEEZ a8
Athens, Athens, Greece.

4, 185 SLI NI YSyld 2F t a@OKAIFGNRY Ga9DLbL¢Lhbé t & OKverlstyioNA O | 2 & LA
Athens, Athens, Greece.

P10:Whole Brain Tractography for Non Neoplastic lesions, an Analysis based on Fractional Anisotropy
Muhammad Wagas, Syed Ather Enam, Fatima Mubarak

P11:MULTIPLE ATHEROMAS IN THE CIRCULUS ARTERIOSUS ANTFITYENTALON
ALZHEIMER'S DISEASE: FROM THE BASIC SCIENCES TO CLINICAL NEUROIMAGEN
Jorge Eduardo Duque Parra (1,2), José Fernando Marin (3), John Barco Rios(1)

1. Departamento de Ciencias Bésicas. Programa de Medicina. Universidad de@afiabia.

2. Departanento de Ciencias Basicas Bioldgicas. Universiddhdeales.Colombia.
3. Departamento de Medicina Legal. Programa de Medicina. Univerdiel@aldasColombia
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Leroy%20A%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=28835308
https://www.ncbi.nlm.nih.gov/pubmed/?term=Petyt%20G%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=28835308
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pignon%20B%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=28835308
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vaiva%20G%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=28835308
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jardri%20R%5BAuthor%5D&amp;cauthor=true&amp;cauthor_uid=28835308

P12:Could CT cerebral angiogram be used as a surrogate for CT perfusion?
Zerlene LIM

P13:Cerebral kinetics of 18FPEB, specific radioligand of mGIuRS5, in healthy volunteers
AC Dupont, J Vercouillie, S Maia, V Gissot, F B&nittedwult, D Guilloteau, N Arlicot, MJ SanticRibei

P14:Exploration of glutamatergic system activation by [18/JRN PET

Salabert AS (1,2), Pierre.D(1,2), Boucher (1), Beaurain M (1,2), Tafani M (1,2), Peran P (1), Payoux P (1,3)
1. Toulouse Neurolmaging Center, Université de Toulouse, Inserm UMR 12Hao&s,

2. Radiopharmacy unit, CHU Toulousence

3. Nucleamedicine department, CHU ToulouBeance

P15:Tractography of fornix, gyrus subcallosus and paraterminalis in patients with Alzheimer’s disease
Zdenek WURST
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Functional brain connectivity: theory and investigation using fMRI.
D. Mantini (Belgium)

The brain is neither uniform nor composed of similar modules but is rather a mosaic of different and highly
interconnected regions. Accordingly, knowledge of functional connectivity between brain regions is crucial to
understanding perception, cognition, aneHmvior. Functional connectivity methods estimate similarities between
activity recorded in different regions of the brain. They are often applied to resting state activity, thus providing
measures that are by nature task independent. The spatial patt@vealed by functional connectivity are not only
shaped by the underlying anatomical structure of the brain but also partially depend on the history -olfitask
coactivations. Intessubject differences in functional connectivity may, at least to somgrele underlie variability
observed in task performance across healthy subjects and in behavioral impairments in neurological patients. For
instance, recent studies have demonstrated that behavioral deficits in patients with brain injury are not only due t
local tissue damage but also due to altered functional connectivity among structurally intact regions connected to
the damaged site. Studies based on functional connectivity have the potential to advance basic understanding of
neuropsychological syndrorse Furthermore, they may eventually support the development of improved
rehabilitation strategies, through the design of individualized treatment and recovery protocols.

7th European Conference on Clinical Neuroimaging (ECCN 12



Electrophysiological bases of functional brain connectivity.
M. Brookes(United Kingdom)

tKS FTASETR 2F TFdzyOlAzylf ySdz2NPAYIFIAYy3I KIFI& &aSSy LI
discrete regions to the study of brain networks in which multiple regions work in concert. The majority of work in
this areahas employed functional magnetic resonance imaging (fMRI), however the measurable blood oxygenation
level development (BOLD) response relates to haemodynamics, missing the underlying electrophysiology which
mediates the functional connectivities underlyitite observable networks. Magnetoencephalography (MEG) is a
neuroimaging modality which measures the magnetic fields generated by current flow in assemblies of neurons.
Mathematical analysis of these fields enables generation-ding&nsional images showgnmoment to moment
changes in brain current. In this talk, | will show how these MEG data can be employed to examine the
electrophysiological connectivity in well characterised resting state networks. | will highlight the basic methods
used, and review ramt literature on the use of MEG in this context. Furthermore, | will show recent data on how
electrophysiological functional connectivity relies critically on local brain myeloarchitecture, and how it changes
throughout childhood, adolescence and earlylidood.

7th European Conference on Clinical Neuroimaging (ECCN 13



Cdzy QtA2ylf oOoNIAY O2yySOGAQGAGE Tt GSNIXrdA2ya |f2y
W. de Haan (The Netherlanjls

{AYyOS G(KS RIgy 2F Y2RSNY oOoNIAYy ySie2N] +tylfearaz Al
attention. In my presentation, | will give an overview of the major achievements and dilemmas in the field, with an
emphasis on neurophysiological techniques such as EEG and MEG. In addition to thstudiech overall
organizational network changes (for example hwgmaliworld indices), there are how many more techniques
available that can provide new levels of detail and understanding of AD: e.g. centrality, modularityayaulti
directed networks, minimum spanning trees, and so on. These new possibilitieshritgp methodological
challenges, and | will discuss a few. Finally, | will also address the clinical value of functional network research in AD
Although brain network knowledge in AD has been expanding rapidly over the past years, many doctors asgard it

a wonderful but exotic research niche that is too technical and abstract to benefit patients directly. One way brain
network research may get closer to obtaining a clinical role may be by focusing on the prediction of treatment
strategies. The combinatih of computational modeling and network analysis can offer a test environment in which
positive and negative influences on network integrity can be explored, with the aim to find effective
countermeasures against neurodegenerative network damage. As ampe, | will present a recent modeling

study that focuses on countering neuronal hyperactivity and preserving network integrity in early stage AD

7th European Conference on Clinical Neuroimaging (ECCN 14



¢KS NRFRYFLI F2NJ GKS dzaS 2F AYIF3IAy3d 06A2YFN] SNA A
Marina Boccard(1), for the Geneva AD Biomarker Roadmap Task Fd&)e

1. LANVIE (Laboratory of Neuroimaging of Ageing), University of Geneva, Geneva, Switzerland
2. centroalzheimer.it/public/MB/BMRoadmap/The Geneva AD Biomarker Roadmap Task Force.docx

¢KS RAIFAy2ara 2F ! {1 KSAYSNDA RA & hatioBgical pasadigmi Biomarkers F ( A
2F ETKSAYSNRa LI GK2f238& 0 KA LieROlisi adFDEHET, (detRadéddAbetay? a w
and increased tau and phospfau in CSF, and increased amyloid ligands uptake on PET) are at different stages of
development. The lack of coordinated development at the European and global level is delaying authorization by
regulatory agencies, reimbursement by payers, implementatiothe clinic, and ultimately the development of
effective treatments. The Roadmap to the biomarkaised diagnosis of AD aims at outlining the actions required

to accelerate this course.

A group of European AD biomarker and international cancer biomankeerts adapted a-phase framework for
biomarker development used in oncology to AD biomarkers. The 5 sequential phases include: 1) pilot studies, 2)
clinical assay development for clinical disease, 3) prospective longitudinal repository studies, pBctves
diagnostic studies, and 5) disease control studies. Current maturity of biomarkers according to this framework was
assessed from available literature on: neuropsychology; amyA&d; CSF Abeta42, tau and phosiatup FDGPET;
hippocampal atrophyl23Hoflupane and 123MIBG.

Literature evidence shows that all biomarkers validation studies fulfil Phase 1. The aims of phases 2 and 3 are
addressed inconsistently and studies do not systematically follow the sequential order of the phases. Only
preliminary evidence is available for some Phase 4 aims for arigBid CSF biomarkers, hippocampal atrophy,
and FDG PET. Phase 5 aims have never been addressed. Compared to other biomarkeEs, BBdsAmyloid
imaging are at a relatively advanced stage ofdadion, while 123loflupane and 123MIBG validity studies are
relatively less advanced (Figure).

This evidence highlights research priorities and identifies a roadmap of actions, aimed to accelerate AD biomarker
implementation in the clinic. The intendeusers of the roadmap are funding agencies of healthcare research,
scientists and scientific societies, and policy makers.

Current state of development and validation of biomarkers for the early and differential diagnosis of Alzheimer’s disease. PA: primary
aim. SA: secondary aim. Green: fully achieved; yellow: partly achieved; orange: preliminary evidence; red: not achieved; white: not
applicable.

Phase | Phase Il Phase Il Phase IV Phase V

Pilot Clinical Assay Development for | Prospective Longitudinal Repository Prospective Diagnostic
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Building evidence for the clinical usefulness of amyloid PET: multicenter trials.
V. Garibotto (Switzerland)

The ability of PET to reliably detect senile plaques made of ardylaid | LI K2t 23A0!I f KI f{
disease (AD), has been consistently proven in a number of Phase Il and Phase lll studies for all radiotracer:
approved for human use. Despite italidation, however, the reimbursement of this procedure is still very limited

and variable in different countries. The main criticism raised by payers is that evidence supporting the clinical
impact and the coseffectiveness of the procedure is stiltkang.

The presentation will focus on two large scale initiatives currently ongoing to fill this gap of knowledge.

First, summarizing the interim results of the Imaging Demeltimence for Amyloid Scanning (IDEAS) study, an
observational multicenter sidy currently running in the USA, assessing the impact of amyloid PET on patient
management and use of health care resources and outcome on more than 18,000 patients.

{SO02yRx LINBaSyidAy3a (GKS RSaAIY FYR NIUGA2¢gzRES 2F (G HKKS
AYF3AyYy3 (2 LINB@Syid 'f1 KSAYSNRaE RAaSFHasS ola,t!503%
Innovative Medicines Initiative (IMI). Aim of this multicenter prospective randomized controlled study is to
investigate the clircal utility of amyloid PET in a controlled yet realistic clinical setting, with a randomized design to
assess the impact of an early vs. late amyloid imaging procedure on diagnostic certainty and on multiple health
related outcomes.

These large scale als will provide the evidence required to guide decisions on the appropriateness and impact of
amyloid PET in patients with suspected AD.

7th European Conference on Clinical Neuroimaging (ECCN




¢KS dzaS 2F t9¢ AYIIAYy3I Ay 1T KSAYSNRA 5AaS81asS 7
S. Engelborghs (Belgium)

1. Department of Biomeda Sciences, University of Antwerp

2. Reference Center for Biological Markers of Dementia (BIODEM), InstituteBBoge

3. Memory Clinic and Department of Neurology, Hospital Network Antwerp (ZNA) Middelheim & Hoge
Beuken

Antwerp, Belgium

E:Sebastiaan.Engelborghs@uantwerpen.be

A2YFN] SNE KIFI @S 06SSy AYyO2N1lLRNIGSR AyiG2z NBaSkNDODK RA
the clinical examination (including fulleuropsychological evaluation) is still the basis for AD diagnosis, these
biomarkers are being introduced in daily clinical dementia practice as in vivo surrogate markers for the
confirmation of AD neuropathology.

For AD diagnosis, biomarkers of amylo@pdsition (A), neurofibrillary tangles (T) and neuronal degeneration (N)

are available, as described in the A/T/N descriptive classification scheme for AD biomarkers. Biomarkers reflecting
Y&t 2AR RSLRaAAGAZ2Y | NER2 o the) cerebsspnSitid (SFE), &né @)Sricrdase? igand | ™
retention of amyloidspecific probes on positron emission tomography (PET). Biomarkers of neurofibrillary tangles
are (3) increased levels of phosphorylated tau in CSF, and (4) increased ligand retentieapaicific probes on

PET. Finally, general neuronal degeneration can be measured by (5) increased CSF levels of total tau protein, (€
decreased glucose metabolism on [18F]FDG PET, and (7) brain atrophy on magnetic resonance imaging (MRI
Biomarker changesf amyloid deposition are the first detectable in the course of the AD continuum. It thus forms
the core of (early) AD diagnosis. Synaptic and neuronal degeneration occur as a downstream effect of amyloid
and neurofibrillary changes. Hence, the neurodegmation biomarkers change later in the disease process, close

to the onset of clinical symptoms.

The diagnostic workip in case of suspected AD starts with a clinical neurological examination, a full
neuropsychological examination, a complete blood asialyand a brain MRI scan. In case this results in a clear
clinical diagnosis of probable AD (with e.g. hippocampal atrophy on the brain MRI scan as a neurodegeneration
biomarker), supplementary biomarker evaluations may not be needed. Recent clinicahsossriidelines state

that a thorough biomarkebased diagnosis is indicated in case of eanlget dementia, in case of diagnostic
doubt because of ambiguous clinical diagnosis, atypical presentations and / or mixed pathologies, and to diagnose
prodromal AD in case of mild cognitive impairment (after prebiomarker counseling). Clinical research and patient
stratification is another indication for biomarker evaluation. For prevention trials, even preclinical AD cases are
recruited.

Both CSF analysis and Ra&ging deliver biomarkers in all three A/T/N categories, although tau PET is still under
investigation. CSF biomarker analyses have the advantage that the three A/T/N categories are investigated using
one single exam. As it requires a lumbar puncturés i a disadvantage as compared to PET, which is non
invasive. There currently is no evidence demonstrating that CSF biomarkers outperform imaging biomarkers and
vice versa.
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Quantification and clinical PET: friends or foes?
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the brain ([150]H20 activation studies) and later in oncology (finding metastases), where [18F]FDG emarged a
highly sensitive staging technique. This focus on sensitivity has overshadowed the other main characteristic of PET
its quantitative nature. In recent years, however, PET is increasingly recognised as a promising tool for precision
medicine, i.e. a miod to monitor or even predict response to therapy. For precision medicine quantification is
essential, which can be achieved by tracer kinetic modelling in combination with a dynamic scanning protocol. In
routine clinical practice, however, it is customao acquire a static scan at a certain time after injection of the
tracer. Based on the latter static scanning protocol, many studies now use simplifiedjsemtitative methods,

often without proper validation of those methods. In this contributionamples are given to illustrate that
simplified methods may lead to less accurate or even misleading results. This is due to the fact that a static scan
contains multiple signals, such as free, rapecifically bound and specifically bound tracer, and magffected by
confounding physiological processes, such as changes in perfusion or even uptake in the rest of the body (following
an intervention). Although simplified protocols are important for routine clinical practice, it is argued that the use
of simdified approaches without proper validation may be unethical. Therefore, a key objective of tracer kinetic
modelling is to find the optimal balance between accuracy and simplicity. This optimum will be different for
different tracers and may even be diftert for different clinical or research questions using the same tracer. Both

the use of fully quantitative methods for applications where they are not needed as the use of simplified semi
guantitative methods for applications where they are not valid rejer® a waste of resources, in the first case
because undue effort is needed to answer a question, and in the second case because the final results may
essentially be useless. For many clinical questions a simple static scanning protocol will be stiificiestould

be realised that this is not always the case, so one should be willing to shift to a more complicated method
whenever that is needed. Acceptance of this principle will be easier when analytical procedures can be automated,
which will requiregenerally available software with appropriate buifdquality control steps.
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FDGsinglesubject Optimized SPM procedure in clinical setting.
D. Perani{San Raffaele University, Milano, Italy)

A large and growing body of research has provided convincing and consistent evidence for highly specific
patterns of 18FFDG PET hypometabolism in distinct neurodegenerative and dementia conditions, even long before
manifest brain atrophy occurs. 18$G ET can provide indeed support to differential diagnosis based on disease
specific hypometabolism patterns. The ability of -F8FG PET to capture diseagmecific patterns has led to the
inclusion of 18#DG PET hypometabolism as a supportive feature @nctimical/research diagnostic criteria of
multiple dementia conditions. 18FDG PET is an accurate tool also for early detection and estimation of increased
risk for dementia conversion, such as in subjects with mild cognitive impairment (MCI), as wefraslinical
cases (asymptomatic subjects at risk or asymptomatic carriers of pathogenetic mutations) providing highly relevant
prognostic information for clinical use.

To date, a number of international workgroups and consortia have advocated foeltwance of FDG PET
in the diagnostic workip in neurodegenerative diseases. Of note however, a recent Cochrane review addressing
the routine clinical use of FDG PET in the diagnosis of dementia in the prodromal phase concluded for not enough
evidence irsupporting its use. This outcome was likely the consequence of the great methodological heterogeneity
across FDG PET literature, crucially, data analysis procedures, which are likely to considerably influence FDG Pl
accuracy, as also remarked by a refptyn the European Association of Nuclear Medicine.

The choice of appropriate and validated procedures remains a cardinal issue in FDG PET research anc
clinical routine use. As for clinical diagnostic purposes, various quantitative andjsamnitative approaches have
been developed for singleubject analysis (such as statistical parametric mapping (SRd)res, Neurostat). SPM
is one of the most diffuse methods to statistically analyze vaxeé neuroimaging data and its accuracy for FDG
PET has len validated in clinical and research settings. A recently developed -singject SPM procedure takes
advantage of an optimized spatial normalization, based on a custorFD&PET dementia specific template, and
of a high statistical accuracy of the viting SPM imaps, based on a large normal dataset for comparisons at the
singlesubject level. This FDEET SPM procedure allows the identification of disegeeific brain
hypometabolism patterns in single cases, and in cvadiglation studies for diawpstic accuracy it performs better
than visual qualitative assessment of FBPET uptake images, and other biomarkers such as cerebrospinal fluid,
structural MRI and amyloid PET. This method has been validated in clinical research settings both fotialifferen
dementia diagnosis, atypical parkinsonisms, and for prognosis in prodromal cases.

We strongly support the implementation of sewpiantitative methods for the assessment of FDG PET
brain metabolism in single individuals. The close relationship betw€BG PET and cognitive dysfunctions
positions this tool as being relevant in the evaluation of treatment outcomes in patients with dementia, advocating
the introduction of FDG PET and proper veba&ted data analysis in future clinical trials.
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PVE correction for amyloid imaging.
M. Grothe (Germany)
German Center for Neurodegenerative Diseases (DZRB3¥tock

Amyloidsensitive positron emission tomography (PET) is an increasingly used biomarker for the detection of
cerebral amyloid pathologygut its pathologic validity and sensitivity for detecting early amyloid accumulation may
critically depend on the way the PET scans are analyzed. Due to the limited spatial resolution of PET scanners, th
measured PET signal at a given gray matter reggfiacts a mixture between the true regional signal and signal
from surrounding brain tissue, a phenomenon known as partial volume effects (PVE). PVE correction methods aim
to account for the mixing of signals in the measured PET signal in order to peobigkter approximation of the

true regional tracer uptake. This presentation will focus on the specifics of PVE and their correction in-amyloid
sensitive PET data. Although PVE correction is not yet commonly applied to asgyisitive PET data in clial@r
research settings, several recent studies could demonstrate beneficial effects of PVE correction methods on
amyloid tracer quantification. These effects include higher discriminatory power for distinguishing between
£ 1T KSAYSNDRa RA & 8&dthy Sontials, linkréaged sensktiwtyR for Kletection of longitudinal signal
increases, as well as increased correspondence with neuropathologic ardb@eE measures of amyloid load.

Use and utility of PVE correction methods for amyleadsitive PET t¢& will be discussed in relation to the
application of these methods to FERET imaging in neurodegenerative diseases.
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Multimodal Neuroimaging in Atypical Parkinsonism.
T. van Eimeren (Germany)
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Development of F1§EPE2I: a DAT imaging tofur research and clinical applications.
Andrea Varrone, MD, PhD. Department of Clinical Neuroscience, Karolinska Institutet, Stockholm,
Sweden

[18F]FEPE2I is a PET radioligand for the dopamine transporter (DAT) developed at the Department of Clinical
Neuroscience, Karolinska Institutet, Stockholm, Sweden (1). The tracer has been initially examinedumanon
primates (NHPs) and using pesobrtem autoradiography (2). [18FJFE2I is selective for the DAT vs. other
monoamine transporters, and shows taable kinetic properties, with rapid washout from the brain and negligible
production of radiolabelled metabolites entering the brain (2,3). In addition, the adequate affinity of the
radioligand for the DAT (Ki=12 nM) enables the quantification of thedls&Tin the substantia nigra, where the cell
bodies of the dopaminergic neurons are located (3).

The gquantification has been performed in NHPs and human subjects demonstrating that simplified
guantification of DAT availability can be obtained with refeetissue models and cerebellum as reference region
(4,5). Wholebody dosimetry studies performed first in NHP and then in human subjects indicate that the effective
dose of the radioligand is similar to other tRbelled PET radioligands used in theiclifior instance [18F]FDG,
Florbetapir, Flobetaben, and Flutemetamol) (4,6).

The quantification of the DAT using [18FFHE2l has been more recently validated in patients with
Parkinson’s disease (PD) (7). With a fagolution PET system and the use afgmetric imaging with a wavelet
based parametric imaging approach, the distribution and quantification of the DAT in the striatum and substantia
nigra can be examined (7). Simplified quantification using a single static acquisition acquired aroune thiettien
peak specific binding provides a semiquantitative measurement of the specific binding ratio that can be used in the
clinical setting (8). In early PD patients, a recent study with [18FHZE has reported the quantification of the DAT
in the entre nigrostriatal system, at the level of the cell bodies in the substantia nigra, along the axons of the
nigrostriatal projections and at the level of the axonal terminals in the striatum (9). The study demonstrates that in
early PD the loss of DAT is mprenounced at the level of the axonal terminals (~70% loss) and less pronounced in
the substantia nigra (~30% loss) and along the axons (~20% loss) (9). The data suggest that in the early stage of tt
disease, the degeneration affects predominantly thentaals, whereas the cell bodies are relatively preserved,
indicating a Wallerian type of degeneration. These findings might be relevant for future PD treatment strategies
aimed at preserving or restoring the function of the surviving neurons.

At present [18F]FEPE2I is used in three other PET Centres in Europe and studies will examine more
specifically the diagnostic performance of the tracer in the clinical setting. The experience so far indicates that
[18F]FEPE2I is not only a useful imaging tool fesearch studies in PD, but also a potential imaging marker for
neuroprotective trials in PD and for routine clinical application.

References
1. Schou M, et al.. Bioorg Med Chem Lett. 2009 Aug 15;19(16)3.843
Varrone A, et al. Synapse. 2008t;63(10):87480.
Varrone A, et al. J Nucl Med. 2011 Jan;52(1)}9.32
Varrone A, et al. Nucl Med Biol. 2012 Feb;39(2):295.
Sasaki T, et al. Quantification of dopamine transporter in human brain using PET wikEBRBEI. J Nucl Med. 2012 Jul;53(7630
73.
Lizana H, et al. J Nucl Med. 2018 Jan 18. [Epub ahead of print].
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Novel/non-TSPO neuroinflammation radioligands.
K. van Laere (BelgiudlJ Leuven and University Hospital Leuven, Belgium

The neuroimmune system is highly complex and rich, and has attracted research in many brain disorders.
Neuroinflammation is coupled to glutamatergic excitotoxicity as well as to aberrant protein deposition, which are
central in the pathogenesis of most newdegenerative disorders. Moreover, recently a potential role for
neuroinflammation in psychiatric diseases such as depression, schizophrenia and autism has been intensively
studied.

Neuroinflammation can be measured by PET on an individual patientdadeiost of our in vivo knowledge on
neuroinflammatory conditions in patients has been based on PET radioligands for the mitochondrial TSPO receptor
(also known as the 1BDa translocator protein). Its genetic variability, multicellular expression, treeesitivity

and narrow dynamic range for inflammation/activated microglial detection are limitations however. Furthermore,
as the orchestrated neuroimmune response to noxious and toxic stimuli can have a component aimed towards
tissue preservation and restation, but also one increasing tissue damage by means of other effectors and cellular
mechanisms, selective in vivo measurement of different microglial subtypes would be highly advantageous. Finally,
the (patho)physiological significance of TSPO andéémterpretation remains uncertain and it has been argued

that the meaning of altered TSPO binding or expression may be dispasdic and therefore not easily
generalizable across different pathologies or inflammatory conditions.

Therefore, newer, moresensitive and more specific targets for PET imaging of neuroinflammation have been
developed. One example with published pilot studies in humans is the type 2 cannabinoid receptor that is
overexpressed on the cell membrane of activated microglia, but sdrdaer affinity was insufficient to detect
differences in neurodegeneration. Among the currently most promising targets is thesehBRive purinergic

P2X7 receptor (P2X7R), a key regulatory element of the inflammasome complex. The P2X7R is acthigted b
amounts of ATP that are released in the setting of injury, and is expressed throughout the brain and spinal cord, on
neurons and astrocytes, and it may be selective upregulated in activatednifmomatory (M1) microglial
subtypes. Pharmacologidallockade of P2X7R is an active area of interest in clinical drug development studies with
allosteric P2X7 antagonists. Several promising P2X7R tracers have been developed sueiNads417371, 18F
JNJI64413739, 116MW13 and 11GSK1482160, and are bgitested in humans. Recent human data of both JNJ
compounds in humans acquired in Leuven will be presented.

Other targets of interest, for which PET ligands are available, some investigated preclinically in vivo, will be briefly
discussed, such as P2X4R;looxygenase (COX), matrix metalloproteinases (MMPsp-ghacuronidase. Further
development of subtype specific and sensitive novel PET tracers is nheeded to untangle the dynamics and complex
interplay of the multitude of effectors involved in neurderinmation and establish a clearer picture on its role and
potential therapeutic exploitation to combat CNS disorders.
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Synaptic density tracers.
E. Salmon (Belgium)
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PET imaging as an enabling technology in CNS drug development: promisehaiidnges.

M. Schmidt (Belgium)
Experimental Medicine, Janssen Research & Development, Beerse, 2340, Belgium

Diseases of the central nervous system can be devastating. Schizophrenia begins in young adulthood and can lea
to lifelong disability. Depression can be highly recurrent, results in more years lived with disability than many other
major illnesses, andia leading risk for suicide. Our ability to live longer has resulted in a rise in the prevalence in
lfT KSAYSNRAE RAaSIFaS gAlK Ada ONMzaKAYy3A 06dz2NRSy G2 FlLY
20th century witnessed the developmeof several medicines that significantly impacted these diseases discovered
through serendipitous clinical observations. The targets of these compounds were discovered after the fact
Ff 6K2dzZ3K LINPZJGARSR GKS ol aia 7T eady 5f 8dSdiseoudly yolowsyaYaional 2 2 C
target approach, but given our poor or n@xistent understanding of the pathophysiology of these diseases, recent
efforts have largely yielded lengthy and costly hypothesis testing of individual, albeit nogklnsms of action.
The low probability of technical success has led to many major pharmaceutical companies to abandon R&D
activities for CNS disorders.
Elements contributing to drug development success were captured by Steve Paul, the former hépdR&M:

, . @00 NYY w
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This formula describes productivity (P) as proportional to the product of ongoing research (work in progress=WIP),
the probability of technical success (p(TS)), and the value of the product. Productivity is inversely related to cycle
time (CT): the timeequired to run a development cycle from discovery to decision point and the cost (C) of
developmentl. The formula illustrates how reduction in cycle time and cost can improve productivity and makes in
Vivo imaging with site specific ligands so appealiRg.T radioligands for a novel drug target can be used to confirm
target engagement and identify a clinical dose range appropriate for testing a novel mechanism of action as early as
possible. This may allow earlier termination of flawed candidates or suippore rapid development of promising
candidates by improving the performance of prawfconcept trials; reducing the time and cost of Phase 2 dose
ranging studies; reducing the risk of adverse effects due to excess exposure; and increasing reguidtorgatee
system, and payer acceptance by offering treatments with an optimized benefit/risk balance.
The discovery of PET ligands for novel targets requires a long runway. This should begin during clinical leac
identification, as results of H2L provitktile ground for PET candidates and scaffolds are most diverse. PET ligand
discovery teams working with medicinal chemists during clinical lead selection can be highly synergistic. How this
process was followed for novel targets at Janssen will begoried.
¢KS AYO2NLRNIGA2Y 2F FYeft2AR t9¢ AYIFIAYy3a Ay {1l KSAY!
for secondary prevention prior to the emergence of significant cognitive decline, although acquiring data in
multicentre trials ove time can be challenging2. It is increasingly recognized that multimodal approaches may be
necessary for detection of indications of neurodegeneration in addition to brain amyloid burden as a hallmark
biomarker of the disease. Application of multivarigealyses and utilizing machine learning to functional imaging
could provide a means of improving the diagnostic precision and predicting clinical decline at an individual subject
level.

References
1. S.M. Paul et.al., Nature Reviews | Drug Discowaych 2010, Vol 9, 203.
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BRAIN METABOLICONNECTIVITY AND RESBNGTE NETWORKS IN SBRIANTS OF THE BEHAVIOURAL
FRONTGTEMPORAL DEMENTIA

M. Malpetti?, G. Carlt, C. Ceranti?, A. Dodici? A. Sala? G. Magnant,

A. Marconé, S. lannaccone D. Perant3®
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Introduction: The brain connectivity markers are believed to represent reliable candidate biomarkers in
neurodegenerative diseases [1]. The previous clinical and neuroimaging findings suggest thaiurehaariant of
frontotemporal dementia (bvFTD) and its suéxiants (i.e. frontal and temportimbic [2]) might be characterized

by the vulnerability of specific functional brain networks.

Methods: We applied two different multivariate analytical agarches with FD®ET data, i.e. the sparse inverse
covariance estimation (SICE) method [3] and seed based interregional correlation analyses (IRCA) [4], to explore the
whole brain and restingtate networks metabolic connectivity in a large sample of bvpaints (n=82), as
compared with an age and sexatched group of healthy (HC) (n=82), and in two bvFTEgsulps representing

the frontal (n=47) and temportimbic (n=35) sulvariants [2].

Results:The wholeBvFTD group showed dysfunctional metabolioraztivity in frontal and limbic regions and in

all restingstate networks as compared to HConsidering the two subariants, the frontal bvFTD patients showed
more extended patterns of metabolic connectivity mainly in the anterior default mode and &xemetworks,

while temporelimbic bvFTD patients in the anterior salience and limbic networks. SICE analysis substantially
confirmed IRCA outcomes in the two sudriants.

ConclusionsThe differences in metabolic connectivity profiles in the two FTbvaumiants suggest vulnerability of
different brain networks that is also at the basis of the different neuropsychological profiles, nanesiglent
frontal-like behavioural manifestations in the frontal bvFTD variant and memory/emotion deficits in tempor
limbic bvFTD variant. The present evidence may contribute to the discussion on the international criteria for
bvFTD.

1. Pievani, M., et al. 2014 Nature Reviews Neurology

2. Cerami, C., et al. 2016 Cortex

3. Huang, S., et al. 2010 Neurolmage

4 Lee, D. S., et &008 European journal of nuclear medicine and molecular imaging
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Functional connectivity changes in resting state MRI after donepgehtment in healthy participants
P Pérah A-S Salabett T. Dondaing J. Seify J.A. Gutierréz X. Leclefg H. GrodDagnaé, J LlidéJ-P. Ranjeva R.
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Introduction: Donepezil is a potent, necompetitive, reversibleclinically effective acetylcholinesterase inhibitor.
The primary objective of the present study was to identify possible markers using neuropsychology markers and
awlL YIN]JSNR 2F R2ySLISTAfQa SFFSOU Ay e2dzy3as KSIHfiKe:

Methods: The study Ad a doubleblind, randomized, crosgver design. 30 healthy adult volunteers underwent
MRI and neuropsychology assessment after 15 days of donepezil or placebo treatment according to théddsign.
exam is composed of 73D and resting state fMRI acqtishs. To evaluate drug effect, we conducted group
comparisons on (i) cognitive tests (ii) vekased morphometry markers (iii) functional connectivity (FC) markers
using seedelated analysis and network analysis.

Results:Considering cognitive assesanie and brain morphometry, no statisticdifference was found between
donepezil session and placebo session. ConsideringufCesults showed significant differences of intrinsic FC
between donepezil and placebo mainly in Right executive control net(RECN). Precisely, we found a decrease

of connectivity in right inferior parietal node with other RECN nodes. The analysis using cingulate cortex and
parahippocampal regions as seeds, showed also a complex modulation of FC between the donepezil and placeb
conditions.

Conclusions:Among the many markers, only FC is able to detect modification related to donepezil treatment.
Indeed, donepezil treatment for 15 days may help to provide a certain reorganization of rs&ttegnetworks as
compared to the plaeebo session.
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Multi -network signature reflects clinical heterogeneity in Lewy body dementia
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Introduction: Dementia with Lewy bodies (DLB) is a neurodegenerative condition characterized by distinctive
clinical and neuropathological features. Although the neuroimaging characteristics of DLB akaomel| namely

the occipital hypometabolism at [18F]FERET, a&lo considered as a supportive feature for diagnosis, the brain
connectivity signature of DLB remains elusive. Here, we aim at investigating the brain metabolic connectivity of
DLB, also assessing the association between Jsggle networks alterations, iolcal and neuropsychological
features.

Methods: We assessed brain metabolic connectivity by [L8F}PEG data in a large cohort of probable DLB
patients (N=72), with thorough clinical and neuropsychological evaluations. We applied-baseedinterreginal
correlation analysis approach (p<0.01, F@Rected) to evaluate largscale restingi G F S y St 62 NJ a4 Q
high-order alterations in inteinetwork communication. Group comparisons were run based on the presence, or
lack thereof, of DLB corelimical symptoms. Further, we tested whether larggale networks connectivity
correlated with severity of neuropsychological deficits.

Results: We found both local and londistance metabolic connectivity alterations, converging mainly on the
posterior ortical networks, i.e. primary visual and the posterior default mode network. The limbic and attentional
networks were also affected, suggesting a widespread derangement of the brain connectome. Notably, patients
with the lowest visual and attention cogivié scores showed the most severe connectivity derangement in regions
of the primary visual network. Netwoillevel alterations were differentially associated to core clinical
manifestations, with hallucinations associated with more severe metabolic dy&funin the attentional and

visual networks, and rapid eye movement sleep behavior disorders with alterations of connectivity of subcortical
networks, i.e. limbic and basal ganglia networks.

ConclusionsOverall, we found several altered brain networkDLB. The complexity of DLB connectivity signature
fits well with the complexity of its underlying pathology, as well as with the heterogeneity of its clinical phenotype,
suggesting that DLB is a complex moé#twork disorder.
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Introduction: Previous studies demonstrated that patients with eashset AlzB A YSNDa RA&SFasS 09t
decline more rapidly and show greater progression of cortical thinning in widespread association cortices than
patients with late2 yaSid ! f T KSAYSNRa RA&aSIFaS o[h!50d | 26SHSNE
hypometabolism and their correlations with neuropsychological performance, have not been assessed on the
whole cortex as a function of the sporadic forms ofe&ly a S ! t I KSAYSNRa RAaSIFasS 69|
Methods: We included at baseline 88 subjects meeting criteridl¥JoLINRP 6 6f S | £ T KSAYSNR& |
early-onset (< 60 years) and sporadic form, presenting typical or atypical clinical phenotypes (47 typical and 35
atypical forms). Subjects underwent annually during-ge8r period®~FDGPET and 3D T1 MRI exg and
YSdZNP LJA@ OK2f 23A0Ft FaasSaavySydaoe 2S5 2y IiideauBrdbglic mdpe  LIN
with linear mixedeffects (LME) modeling, keeping significant clusters at P < 0.05 adaptive false discovery rate
corrected.

Results:We found widespread patterns of hypometabolism progression in both EOAD forms, in correlation with
domainspecific neuropsychological performance. However, atypical forms presented greater progression of
hypometabolism in lateral orbitofrontal cortices @irmore rapid cognitive decline in language and executive
functions compared to typical forms. Furthermore, metabolism in baseline hypometabolic regions in atypical forms
continued to decrease contrary to baseline hypometabolic regions in typical formb sdened plateau.
ConclusionsAtypical seem to be more rapidly and severely affected than typical sporadic EOAD forms, suggesting
potential cognitive reserve in atypical group. Moreover, progression of hypometabolism in atypical would follow a
posteriorto-anterior axis unlike the progression of hypometabolism in typical close to Braak and Braak stages.
These results suggest the thesis of a completely different distribution of tau pathology in terms of burden and
topography between both EOAD groups. Theliféerent clinical evolutions should in future pave the way to
personalized patient management and more effective treatments for these distinct forms ofceedy disease.
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Betaamyloid plaques (A a pathological hallmark of AD has been proposed to instigate the cascade of
pathophysiological events that ultimately leads to AD.vivomeasurement of A using PET have shown, that
elevated cortical levels of amyloid burden (i.e., amyloid positieityifer an increased risk to advance to prodromal
stages of AD (MCI). However, not all amyoagitive individuals progress to MCI, questioning the generalizability
of overall cortical amyloid measures as an indicator of progression. Interestingly, tlerysliknown about the
contribution of regional amyloid accumulation to the advancement from preclinical to prodromal stages of AD.
Here we sought to test the hypothesis if regional amyloid accumulation differs in amyloid positive individuals who
either continue to remain normal or progress to mild cognitive impairment over an observation period of up to five
years. Individuals were matched for age, APOE status, education and sex. The resulting sample consisted of 4
individuals of amyloigbositive nondecliners and amyloighositive declinersN=22 each group). We examined a)
differences in global amyloid burden b) assessed differences in regional amyloid accumulation and c) related
amyloid deposition to temporal metrics of decline. Whereas global achylii not differ between decliners and
non-decliners, regional amyloid burden, primarily in the right hemisphere (e.g., angular gyrus, precuenus, inferior
temporal and superior frontal cortex) was elevated in decliners compared tedegliners. Importantt, in all
amyloidpositive individuals, differing quantities of amyloid deposition in these particular regions was associated
with the maintenance of cognitive status over time. Our results underscore the role of regional amyloid
accumulation to predict mrgression to prodromal stages of AD, whereas global amyloid levels maybe less
informative to predict decline within a certain time window. Together our results highlight the regional
vulnerability of amyloid deposition and its contribution to the advancatrfeom preclinical to prodromal stages of
AD.
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Tau accumulation observed using repeated PET measurasssciated with cognitive decline in normal elderly

Background:

Autopsy and early ta#PET data suggest that cognition is more closely associated with tau than with amyloid
pathology, including in clinically normal (CN) elderly. Recently acquired seHARET data allowed us to assess in

CN the association between cognition, tau, and amyloid, not only at baseline, but also oveye@atwollowup.

Methods:

Sixty CN (age=8% years old) from the Harvard Aging Brain Study had baseline evaluatioms avitireemonth

period [0.00.7y]: Cognitive assessment included the PACC (Preclinical Alzheimer Cognitive Composite);
FlortaucipirPET SUVr assessed tau; andAEB SUVr assessed amyloid using subcortical white matter as reference
and partial volume caoection for both tracers. Subsequently, participants had annual cognitive evaluations ffollow
up duration: 1.94.2y] and repeated tafPET [1.43.0y] and PIiBPET [1.44.1y]. Tau was measured in bilateral
inferior temporal gyri and amyloid in a neocorticgjgaegate. Data were-zansformed using baseline mean and
standard deviation to allow fair comparison between the different biomarkers. Covariates included age, sex, and
education.

Results:

Tau, amyloid, and cognition significantly changed during theovfelip. Change rates were faster for tau
(+0.23+0.18=corely) than for cognition-0.10+£0.23 z/y) or amyloid (+0.04+0.88@rely). Baseline tau (R2=0.12,
p=0.008) and amyloid (R2=0.13, p=0.006) predicted subsequent cognitive decline. Faster rates efirchiang
predicted faster cognitive decline (R2=0.22, p=0.0003). In contrast, faster rates of change in amyloid did not
(R2=0.04, p=0.15). When baseline and change measures competed in the same model, change in tau predictec
change in cognition (serpartial R2=0.13, p=0.001), while baseline tau (spantial R2=2.9%, p=0.12) and baseline
amyloid (semypartial R2=2.4%, p=0.15) were no longer significant.

Conclusions:

Cognitive decline in CN is associated with tau accumulation in the temporal lobe, bingoadsociation with tau

or amyloid burden at baseline. T&RET signal changes faster than cognition or amyloid, which makes it a promising
marker to track disease progression and evaluate drugs efficacy.
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Introduction: The concept of brain reserve (BR) accounts for differences in brain integrityasumain volume.
Intracranial volume (ICV) has been used as proxy for BR. Here, we investigated whether the relationship between
GFdz LI GK2t238 YR YySdzZNPRSIASYSNIridA2y RAFFSNBE o0SisSSy
levels of BR.

Methods. We included 23 [18F]A1451 and [18F]FDG PET scans of patients with mild to moderate AD. First, based
on CT scans (acquired during the PET scanning procedure), the intracranial volume (ICV) was derived usin
statistical parametric mapping (SPM). Patiewere then grouped according to a median split of ICV (Md= 1.41 )
into a group of high BR (n=12, Age= 65.67 + 5.97, MMSE= 25.17 + 4.41) and low BR (n=11, Age= 69.18 * 8.C
MMSE= 24.27 + 4.05). Next, to assess the relationship between tau pathologyaratiegeneration, the pre
processed and intensitgtandardized PET images were submitted to partial correlation analyses conducted with
biological parametric mapping. Vox@lse partial correlations were performed for each group separately, including

age gender, and MMSE as covariates. Significant clusters (extent threshold= 100 voxels, p < .005) were extractec
for each group, respectively. Tau pathology load and correlation coefficients were then compared between groups
based on a region of interest ap@ach using the significant clusters.

Results The AD group with lower BR showed a positive relationship between tau pathology and
neurodegeneration in temporal, occipital and frontal regions, whereas this relation was only present in superior
parietal rggions in the AD group with high BR. The correlation coefficients for the extracted clusters significantly
differed between groups, while tau pathology load did not.

Discussion It appears that patients with higher BR present a more spatially restrigesheurodegeneration

relation than patients with lower BR possibly indicating that brain integrity may buffer the effect of tau pathology
on neurodegeneration.
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Background

Animal studies demonstrate that hyperactive neurons facilitate early accumulation and spread of tau and -amyloid

I LINPGSAYA Ay GKS LI GK2t23A0Ff OFalOFRS 2F 'f1 KSAYSND
hippocampal hyperactivity to amyloid accumulation, ApoE4 status and clinical progression from prodromal AD to
clinical dementia. Yet, the relationship between hippocampal hyperactivity and early AD pathology, in particular
both amyloidi and tau accumulabn, prior to clinical symptoms remains to be elucidated.

Methods:

120 cognitively normal older adults (aged-83, M=75.22, SD=6.6, female=80) were recruited from the Harvard
Aging Brain Study, an ongoing study designed to further our understandimgrafal aging and preclinical

lfT KSAYSNDE RAaSFHFaSe 28 YSI&adaNBR FdzyOldAazylf YIF3AySi
memory encoding and amyloid accumulation with PHPET imaging. In a sebhort of 87 participants, we also
obtained a PEscanusing 2BAV-Mn pm> +Ff a2 (y26y & ac¢ynté 2N aCft 2NII

Results

We found that tau accumulation in the inferior temporal neocortex was associated with increased fMRI activity in
the hippocampus, but no clear assation with amyloidi accumulation. Secondlyhe association between tau
accumulation and hippocampal hyperactivity was more pronounced in carriers of the ApoE4 allele and showed an
interaction withamyloidi accumulation in the neocortex.

Conclusions

The association between increased hippocampal activity and tau accumulation in the inferior temporal cortex
suggest that the pathogenesis of hlppocampal hyperactivity occurs concurrent with the spread of tau pathology
from the entorhinal cortex to the ne@ NI SESX LINA2NJ (2 (GKS Of AyAOLf YIyAT¥FS
these findings are consistent with the hypothesis that the hippocampus becomes hyperactive earlier in the
pathological cascade of ApoE4 carriers tauilitatesneurodegeneration
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RELATIONSHIP BETWEEN CSF BIOMARKERS AND CEREBRAL METABOLISM IN EARLY ONSET ALZHEIMER

Introduction: Among patients withAlzheimer disease (AD), the imaging presentation can be very heterogeneous
and large variations in the levels of the three main cerebrospinal fluid biomarkers (CSF) exist. Our objective was to
investigate the relationship between CSF biomarkers and cerebetabolism in earlpnset Alzheimer disease
(EOAD).

Methods: We included 85 patients meeting criteria for probable EOAD, who underwent lumbar puncture!®brain

FDG PET and MRI. A cluster analysis was performed based on principal CSF biomadg&etesu(Aand gau) and

three groups of patients were clustered. Partial volume corrected metabolic maps of patients were computed and
ISYySNIf fAYSIENI Y2RSt adlGdAradaaAodorte Fylrfeara eawisdalinealr RS
correlations between each CSF biomarker level and metabolic maps were then assessed.

Results:Wiln H QO dzd G SNJ O2 y (i HolvyverRge ooncerithtidinofSA2, tvhile taukatidtau remained

within normal rang® il b ¢ | dzQ Of dz& (i S N vt IginiildvelsyoSAR? andwhigh Bveisto&al and p
GFdzd Wel dzQ Of dzZAGSNI 02y il AYSR M H-talLhileAA3 Y rérdainetl wiihia thé S NB
normal range. No differences between clusters on age, sex, education, APOE genot@se, disation, or disease
AaSOSNRGEe ¢8NBb T WY RIGY RV We I dzQ Of dzZadiSNE KIFIR aiAdy
Wiin HQOf dzZa GSNJ YR | AaA3IYAFAOLIYG yS3IFGAGBS O2NNBTE I
WinHQ 42R WO Of dzaiSNAR KIFR aA3yATFAaAOl-tghipordk Redidd YoS\paled B a
Wel dzQ Of dzZaGSNE YR YSGlFro2tAay 2F GKAAI4ANBEAZ2Y Gl & &A:

:—h>*>*
> Ny
< >

Conclusionin EOAD patients, increased CSF tau levels vedated to reduced frontal metabolism while
RSONBII&aSR /{C 'inu tS@Sta 66SNBE NBf | {%RpoiazorthdS R dzO
These results suggests that there are several subtypes of AD which might be determined through the CSF
biomarker profile.
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Introduction: 1 A LILI2 OF YLI £ FGNBLIKE& A& | ySdzZNPBAYFIAYIT 0A2YI NJ
diagnostic value of automated extracted hippocampal volumes (HV) on magnetic resonance imaging (MRI) brain
scans in a memorglinic based population compnigj the whole AD continuum.

Methods: The Belgian Dementia Council initiated a retrospective, resltiier Belgian study on MRI (REMEMBER).
Using advanced image analysis techniques, which generate automated/reproducible volumetric measurements, we
investigated HV in an AD populatioBrain MRI Tiveighted images (n=591), cerebrospinal fluid (CSF) biomarkers

O Yy I' M oukp, THad, Ptauss), and timelinked neuropsychological data (n=324) were availabl&ounse validated

CSF biomarker cuiffs were used. Hracted HVs were analyzed with ANCOVA tests corrected for age and center or
with T-tests.
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Purpose/Introduction

Previous studies showed changes of several MR parametersintzé a G+ yGAl yA3INI 6{ b0 27F
patients. An increase of irerelated MR parameter (e.g. R2*) in the SN have been showed in PD patients compared
to healthy controls [1]. Similarly, several diffusion markers in the same region also shawsgnificant
modification in PD [2] [3].

The aim of this study was to determine which marker is most sensitive to PD diagnosis and disease progression,
with patients followed for 3 years.

Subjects and Methods

Using 3TMR, we measured T2* relaxometry adifusion tensor imaging (DTI) in 19 PD patients and 22 controls.

We calculated the different parametric maps for each patient: R2*, Fractional anisotropy (FA), Mean diffusivity
(MD), FreeWater (FW), Fresvater-corrected fractional anisotropy (FAc), Fwater-corrected mean diffusivity

(MDc).

After normalization of the images in MNI space, bilateral SN was manually segmented [1][4]. The averages values of
each parameters have been computed for each individual. For each parameters, we conducted (i) smmpari
between PD patients and controls (ii) evaluation of longitudinal changes.

Results

The result of the comparison between PD and control showed significant differences for the diffusion parameters
and R2*, with different regions of interests in the sudo#ia nigra.

Over the three years, we find differences between the parametric maps of the diffusion. Typically, these results
relate to the imaging of FA corrected for free water, corrected and uncorrected mean diffusivity, and free water
itself. In additon, R2* maps showed also significant modifications.

Discussion/Conclusion

R2*star, FA and Free water in SN are promising biomarkers not only for diagnosis, but also for disease progressior
to follow PD pathophysiology. Indeed, these biomarkers were altegasure longitudinal changes in moderate PD
patients that could be associated with the dopaminergic neuron loss located in SN.
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Introduction: HD is a progressive neurodegenerative disorder caused by a mutation within thgeba@Recently,

the microtubule associated proteitau has been proposed to also play a role in HD since first post mortem
investigations reported elevated tdevels in HD brains, mainly caudate and putamen. The PET tHigeX\-1451
binds to pathological tau aggregates, but also shows anArelgéed incease in binding in the putamen of healthy
controls (HC). Whethef§FJFAV-1451 binding in the striatum is generally increased in HD, or if there is a greater
association with increasing age in these patients is not known. The current study aimed talaissgsastion.

Methods: We acquired tatPET images from 10 HD patients usifgFHA\G1451. After standard image
preprocessing and intensity standardization using the cerebellum as reference region, we extracted the mean
standard uptake value ratio (SUMRImM regions of interest (ROIs: caudate, pallidum, putamen) for HD patients and

a group of 15 agenatched healthy controls. Whereas ROIs for HC were based on the AAL atlas, ROIs for the patient
group were individually drawn for each subject to accountlimain atrophy. We then calculated the correlation
between mean SUVRs and age within each group and tested for a difference in correlation coeffieisveen

ANR dzLJA Ok N @

Results:Overall, mean SUVRs in ROIs were similar for patients and HC. Imdagih, galbeit stronger in the patient

group, mean ROl SUVRs were correlated with age in the putamenr£BIB9, p<.001; HCr=0.65,pfr ®nnmT K |
p<.05) and pallidum (HD=0.89,p<.001; HC: r=0.50I' ®n n T T L#=.038)nIn TontdasiJor caudate, such
correlation could be observed in the HD group only (#4D:73,p=.001; HCr=0.14,p' ® H 0 PE.040)NJY

Conclusion:Here we demonstrate increased agesociated tadracer uptake in the striatum of HD patients as
compared to controls using§FFAV-1451-PET.
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Introduction:

ICDs including gambling, hypersexuality etc. are a frequent dielet ef dopamine replacement therapy in patients
GAGK tFN]JAYyazyQa RAaSHaS o6t500 LG KIF A 0 SSEHRPPERTKIRthe/ (i K
ventral striatum (VS), reflecting either a reduction of mesolimbic projections or, alterngtiedbwer membrane
dopamine transporter (DAT) expression on presynaptic terminals.

Methods:

62 participants, 45 of which with PD underwenl&DOPAPET and resting state functional MRI (rsfMRI). Scans
were spatially normalized in SPM12. Vexide patlk slopes (Ki) were calculated. All participants completed the
QUIRRS guestionnaire, a walhlidated test to detect and quantify ICD behavior in PD. A correlation analysis
between voxelwise Ki and QUIRS score was performed. The functional connect{ty) to cortical areas of the
region of highest correlation between Ki and Q®&® was determined in rsfMRI.

Results:

In 28 patients having a QURS score greater than 0, a negative correlation was found between Ki aneRQUIP
score in the VS (¥8.57, p=0.001), a region functionally connected to the anterior cingulate cortex (ACC) as
determined with rsfMRI. The connectivity strength was modulated by R3Pi.e. patients more prone to have
ICD symptoms had a weaker FC between ACC and VS.

Conclusions:

PD patients with ICD symptoms showed decreasd@&BOPAPET signal in the VS. The decrease of dopamine
turnover as well as the FC between the AC&Lregion known to play a key role in impulse contr@nd the VS

were modulated by the severity of ICD gyiwms. Rather than a downregulation of DAT, a reduction in
dopaminergic projections to the striatum in combination with a pathological process in the ACC could be
responsible for the development of ICDs in PD patients under dopamine replacement therapy.

7th European Conference on Clinical Neuroimaging (ECCN



mailto:jochen.hammes@uk-koeln.de

0OC14

Florent HIVES
Email:florent.hives@gmail.com
Country:France

Texture and shape analysis of striatum and thalamusind86 D t 9¢ Ay t I NJAyazyQa 5Aa:
of Multiple System Atrophyand Progressive Supranuclear Palsy

Florent Hives, Patrice Péran, Pierre Gantet, FabienneM@gye, Christine Bref&ourbon, Julia Dupouy, Anne
PavyLe Traon, Olivier Rascol, Pierre Payoux

Introduction : The aim was to evaluate 1$DG texture and shapeetabolism in positron emission tomography
6t9¢0 2F AUGNRIGdzY YR GKFfFYdzAa Ay tIFNJAyazyQa RAASH
P) and progressive supranuclear palsy (PSP). In the past few years texture analysis has prigessitin the
oncologic field in 18FDG PET, but to our knowledge it has never been used to explore neurodegenerative diseases
in PET.

Methods: Retrospective and monocentric analysis of 71 subjects (Pla M2AP : 31¢ PSP : 18) who underwent

brain 18FFDG PET. After spatial and intensity (by global cerebral uptake) normalizations, regions of interest were
RN} gy 2y t9¢ GSYLXIGS (GKSy SELRNISR 2y t9¢Q& &adzmeaSc
interest were on putamen, caudataunleus and thalamus; and quantitative (SUVmMe8th/Vmax), shape (Skewness

- Kurtosis) and texture (GrayevelCooccurrenceMatrix (GLCM} GraylLevetRunLengthMatrix (GLRLM) Gray
LevelZonelLengthMatrix (GLZLM)) parameters were analyzed. We compg@ardmeters by MamWhitney U

tests and used Pearson correlation before and after intensity normalizations. We consdd€b as significant
threshold.

Results: All parameters (quantitative, texture and shape) of putamen were significantly differantclea MSAP
and PD / PSP. The analysis of caudate nucleus showed significant difference between PD -8nd REA of
SUVmean, GLCM and GLRLM parameters. The SUV of thalamus were not different between-PRNWVBSP
whereas others parameters showed gigrant differences:-Skewness (for PS#s PD and MS#); GLCM
parameters (for MS#& vs PSP);- and GLRLM parameters and homogeneity (RDMSAP). Also, intensity
normalization did not modify texture and shape parametars0(99 before and aftenormalization) contrary to
guantitative parameters.

ConclusionsThis first used of texture and shape analysis in cerebral FDG PET for neurodegenerative diseases is
promising in the assessment of striatum and thalamus in pathologies with dopaminergicnmapa
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Impact of florbetaben amyloid PET on diagnosis and management of patients with complex clinical profiles: does
arelationship with prePET diagnostic confidence exist?
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* Presenting author.

# Representing the NEUU=AD study group.

Introduction: The impact of amyloid PET on diagnosis, confidence and management may vary depentting

patient population, and is expected to increase in patients with complex clinical presentations and high levels of
diagnostic uncertainty. The objectives of this study were (i) to assess the relationship between diagnostic
confidence prior to amyloi imaging and diagnostic parameters and patient management after PET in a highly
selected population with complex clinical symptoms and (ii) to compare the result with previously reported studies.
Methods: The study included 205 patients (70.9+£9.7 yeaBs125.1 MMSE score) from French tertiary memory
clinics. Eligible patients were presenting with complex clinical situations (i.e.,-ceendy, atypical profiles,
suspected mixed etiological conditions) and had a preliminary uncertain diagnosis after aqriprehensive
workup. All patients underwent amyloid florbetab&ET. Diagnosis, diagnostic confidence and patient
management were collected before PET and after disclosing PET results. Changes in these parameters wer
analysed in relationship to initi@iagnostic confidence.

Results:The prePET diagnostic confidence was overall moderate (52.3%). PET results led to changed diagnosis anc
improved confidence in 66.8% and 81.5% of patients, respectively, and altered management in 80.0% of cases. Fo
all three outcome measures changes were observed more often for patients with lowelPEFediagnostic
confidence than for patients with initially higher diagnostic confidence and a relationship was observed. This result
is consistent with an own metanalysisbased on previously reported studies showing a relationship between pre
PET diagnosis confidence and pB&T change in diagnosis, diagnostic confidence and management.

Conclusions Amyloid PET has a major impact on diagnosis, diagnostic confidence aademsnt. Changes in
diagnosis are more common in patients with lower BT diagnostic certainty within this complex study cohort
suggesting that diagnostic uncertainty is one major factor contributing to the impact of amyloid PET imaging in
patients withcomplex clinical profiles.
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Introduction

Although cochlear implantation mostly enables successful therapy of inner ear deafness, unexplained limitations of
speech understanding occur in some patients. We evaluatedili-modal approach including synchronous brain
perfusionSPECT and EEG to elucidate the underlying mechanism.

Methods

12 Clusers (57+11ly, 10 rigitanded) were enrolled. Speech und&nding according to HSBentencetest

ranged between 7800% inquiet and 1174% in noise (10dB SNR). Patients performed a sp#isctimination

task consisting of short sentences, either meaningful or containing one word violating meaning. Speech was
presented via one CI with simultaneous registration of acB8nnelEEG plus injection of 740MBYTcHMPAO

after 2min. After 1.5h, duaheadSPECT (50min) was performed. A second SPECT was acquired at rest. SPM8 wa:
used to compare conditions and correlate their difference to EEG, spmedibmetry (e.g. Freiburgnonosylabic
word-test, FMW), linguistic competence (MBI multiplechoiceword-test-B) and workingnemory (SICSPAN,
sizecomparisonspantest).

Results

Performing the discrimination task resulted in bilateral activation of auditory cortex (Brodmann areds,2A41,

NHT LFndannmd YR . NROFQa FFNBF o.!'nnX npT LFkndamdd
detection of the semantic violation in the discrimination task, correlated (negatively) with activation -gidett

auditory areagBA21, 22, 42, p<0.01). The FMW correlated positively (p<0.01) with activationsidéftauditory
FNBF&a 6. ! HMZI HHX nHO YR . NBGire@td posiily (p<0.001)with ativatidn/ { t
during the discrimination task in audidr O2 NI SE 6. ! nMZ nHEZ HHZ HMOZ . NROIQ
anterior cingulate cortex (BA6, 8, 24, 32, 46, 47) and BA7 (parietal).

Conclusions

Synchronous functional measurements of central speech processing with SPECT and EElarbased on a
discrimination task. They show recruitment of a tempdmantal network during speech processing and a
connection between SPECT and EEG measures, and performance in speech and ognitive tests. These results ¢
help to understand/improve radts of auditory rehabilitation after Gmnplantation.
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Introduction: Amyotrophic lateral sclerosis (ALS) is a neurodegenerative disorder characterized by progressive
degeneration of upper and lower motor neurons. Diagnosis of ALS is complicated by phenotypic heterogeneity.
[18BF]JFD@&ET has been suggested to play a rokujporting differential diagnosis in ALS [1]. In this study, we aim

at evaluating [18F]FDBET hypoand hypermetabolism as assessed by an optimized SPM procedure in-spiclal
bulbaronset ALS at the singlbject level, testing its potential diagnastvalue and correlation with clinical
symptoms severity.

Methods: We included 95 ALS patients with neurological and neuropsychological assessments, [HEJF&0@N,

and clinical followup. [18F]FDE&PET data were analyzed with a validated wépeeded SPNnethod [2,3]. Resulting
singlesubject SPMnaps were used: (i) to assess brain regional hyml hypermetabolism; (ii) to evaluate the
accuracy of the singlsubject SPMnaps, as classified by four imaging experts, in discriminating spinal vs.-bulbar
onset ALS; (iii) to evaluate the correlations between brain metabolism and clinical symptoms severity, as measured
by ALFRSR.

Results:(i) Primary motor cortex showed the most consistent hypometabolisnboth spinalonset D57%) and
bulbaronset D64%) AS, whereas hypermetabolism was mostly prevalent in cerebellum in spisat ALS
(D56.5%) and occipital cortex in bulbanset ALS[62.5%). (ii) The diagnostic classification of sksglgiect SPM

maps in spinal and bulbamset ALS patients, resulted a low accuracy level (sensitivity=0.54; specificity=0.68;
AUC=0.61), due to the high variability of hypad hypermetabolism patterns within the patient series. (iii) Severity

of motor symptoms correlated with sensorimotor hypometabolism in spimedet ALS, and with cerebellar
hypermetabolism in bulbaonset ALS.

ConclusionsSPM patterns of hypoand hypermetabolism were highly heterogeneous across spama bulbar

onset ALS patients, likely reflecting the heterogeneous clinical phenotypes. Witéirittalmetabolic correlations
provided meaningful insights on the dysfunctional basis of motor symptoms, the high variability in dngo
hypermetabolism patterns hampers the diagnostic potential of [18FHHEGE in ALS.

References:

1. Chio A, Pagani M, Agosta F, Calvo A, Cistaro A, Filippi M. Neuroimaging in amyotrophic lateral sclerosis: Insigittuiatoastl
functional changed.ancet Neurol. 2014; 13: 12@B240.

2. Perani D, Della Rosa PA, Cerami C, Gallivanone F, FR|lafa@li EG, et alalidation of an optimized SPM procedure for HBET in
dementia diagnosis in a clinical settiddeurolmage. Clin. 2014; 6: 4Z8.

3. Della Rosa PA, Cerami C, Gallivanone F, Prestia A, Caroli A, CastiglioniA, Staradardized(18)FJFDGPET Template for Spatial
Normalization in Statistical Parametric Mapping of Dementia. Neuroinformatics 2014; ¥@3%75
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Introduction: Mild cognitive impairment and Alzheimer's dementia involve a grey matter disease, quantifiable by

18 Fluorodeoxyglucose positron emission tomography (FEGE), but also white matter damage, evidenced by
diffusion tensor magnetic resonance imaging (Dtlich may play an additional pathogenic role. This study aimed

to determine whether such DTl and PET variations are also interrelated in aidkighopulation of older
hypertensive patients with only subjective memory complaints (SMC).

Methods: Sixty olde hypertensive patients (755 years) with SMC were referred t@RITFD@ET brain imaging,
executive and memory tests, as well as peripheral and central blood pressure (BP) measurements. Mean apparent
diffusion coefficient (ADfay) was determined in arall white matter and correlated with the grey matter
distribution of the metabolic rate of glucose (CMRGIc) using whida voxelbased analyses &fDGPET images.
Results:ADGeanWas variable between individuals, ranging from 0.82 to 1.01rm?.sect, and mainly in relation

with CMRGIc of areas involved in Alzheimer's disease such as internal temporal areas, posterior associative
junctions, posterior cingulum but also instdpercular areas (global correlation coefficied:577, p<0.001). Both

the ADGean and CMRGIc of the interrelated grey matter areas were additionally and concordantly linked to the
results of executive and memory tests and to systolic central BP (all p<0.05).

ConclusionAltogether, our findings show that cressctional vaations in overall white brain matter are linked to

the metabolism of Alzheimdike cortical areas and to cognitive performance in older hypertensive patients with
only subjective memory complaints. Additional relationships with central BP strengthernypethesis of a
contributing pathogenic role of hypertension.
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Periventricular microglial activation might drive clinical progressionntultiple sclerosis
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Introduction: The presence of anivo gradient of activated microglia from proximal to distal regions in relation

to the ventricular cerebrespinal fluid (CSF) was investigd using positron emission tomography (PET) with- 18F

DPA714, and its impact on clinical progression was explored.

Methods: Thirty-five patients with MS, classified as clinically worsening or stable according to their clinical disability

changes over th@ years preceding study entry, and 19 healthy controls (HC), underwent 3T MRI ab&A3E4

PET. Individual maps of activated microglia were generated frorad®f/Bd parametric maps. Twom thick

distance rings from the ventricular CSF surface to petii@ilar white matter (PWM) and thalamus (TH) were used

to calculate the gradient in activated microglia. Differences in percent volume and gradient of activated microglia in

PWM and TH between groups were calculated with linear regressions. AvaneAN©VA and Bonferroni

corrected posthoc ttests was used to calculate differences in gradient between HC and worsening and stable

patients in periventricular tissues.

Resultst  GASyida &aK26SR | 3INBFGSNI LISNDSyYy(i DgRdwS BEN hdih

I a0SSLISN) AN RASYyld Ay | R2IFOSyil (AaadzsSa otz2a LIndnno-

STFFSOU 2y (KS EiNJ-R Syid 2F OGAGFGSR YAONRIEAIL FNRY

ANR dzLJ2 2NB aawWy 3 LI @ Sy & aKz2gAyWAdchradTYCH P SrluSoxm -KtZRNE (IR A

2NESYAYy3a LI GASY(a LJNBaSVuS
CRSYyiBPPAnn0 O2YLI NBR G2 adlof

FylrfeasSa akK2¢gSR GKI [7)
O2YLJ NBR (2 I/ 3 | yR AY
ConclusionWe used 18BDPA714PET to demonstrate that activated microglia of MS patients was highest adjacent

to the ventricles and then progressively decreased. This gradient was more pronounced in patients showing clinical

deterioration. This iarease in the microglial activation in periventricular areas might be triggered bdeatiséd
factors and could mediate the subsequent development of neaxonal irreversible damage in MS.
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Engelborghs and Steven Staelens.

Background

This study aimed to investigate the association betweefPET, CSF and MRI measures at baseline, and changes in
cognition over a 12nonth period in healthy controls (HC), MCI and dénentia. In addition, it was determined

which of the biomarkers are useful in the prediction of M&AD conversion.

Methods

Cortical A-burden was quantified with PET usitf~AV45SUVRm normalized to subcortical white matter. CSF
measures includediA4, A 1.42/Al 140, Ttau, Ftau/A 142 and Rtausi. MRI markers included hippocampal (HV)

and cortical grey matter (CGV) volume. Cognitive functioning was measured by MMSE and RBANS scores. Tt
clinical diagnosis was made by consensus of an expert paoiebiomarkerbased). Associations between change

in cognition and other baseline markers were investigated using ANCOVA corrected for gendé&yP? @ges,
education, baseline diagnosis, and time interval (HC=10, MCI=28, AD=8). Binary logistic regrasgierformed

to test the effects of SUVR, CSF measures, HV, CGV, and cognitiontorAld€bnversion prediction (MCl=42).

Results

Higher SUMR1 and lower HV at baseline were significantly (not for CSF) associated with more cognitive decline
(resp.ndelayed_recall (p=0.012), and bgtMMSE (p=0.009) arpidelayed_recall (p=0.024)).

Fifteen MCI subjects converted to AD (annual rate=36%). Except for PET and CSF, there was a significant differenc
(MannWhitney Utest) in MMSE (p=0.023), delayed_recall (830), visuoconstruction skills (p=0.008), HV
(p=0.00005), and CGV (p=0.002) between converters angowverters. These variables could significantly predict
conversion, of which HV was the strongest single predictor (AUC=0.89, spec=89%, sens=64&).AdiGV
significantly (p=0.015) increased conversion prediction (AUC=0.92, spec=89%, sens=71%). The addition of a thir
(visuoconstruction) and fourth (delayed recall) predictor to the HV/CGV model increased the AUC (0.96 and 0.97,
resp.), although nosignificant.

Conclusion

Higher baseline PET SWwRnd lower MRI HV were associated with more cognitive decline. Also, MRI but not CSF
or PET biomarkers could significantly predict stern progression to AD in this study.
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Neuroinflammation plays an important rola neurodegenerative diseases, such as Amyotrophic Lateral Sclerosis
(ALS)[1, 2] Currently, TSPO receptors are mostly used as neuroinflammation receptor target. However, their
signalto-noise ratio is low and genotype influenced. Therefore, other targets such as P2X7 receptors (P2X7R) have
been investigated. P2X7R are egulated on activated microglia with negligible expression elsewhere.
[11C]INJ54173717 is a promising P2X7 tracer and shows nanomolar affinity (1.6 nM) with low nonspecific binding
and good blood brain barrier permeabil $].

The main objective of this studwas to compare [18F]DPA714, a second generation TSPO tracer, with
[11C]INJ54173717 on ALS brain specimens as well as in vivo in healthy volunteers (HV).

Literature suggests neuroinflammation in ALS is extensive in motor and negligible in occipital[4@feso
differences in autoradiography uptake between both regions were calculated. Secondly, [11C]JINJ54173717
dosimetry was assessed (30.42F/1M), followed by kinetic modelling ([11C]JINJ54173717
(n=3,53.9+25.0,1F/2M); [18F]DPA714 (n=3,51.8+10.4,3F,1 HAB/2 MAB)).

Autoradiography showed increased [L8F]DPA714 uptake in motor compared to occipital cortex (ration 1.7) and full
blocking (99.9%)feer administration of cold PK11195. No difference was observed in [11C]INJ54173717 uptake
between both cortices with intermediate blocking (range&®/%) with cold A740003 (Figure 1).

Serial whole body scans resulted in an effective dose for [11C]INBBULGf 4.47+0.32 microSv/IMB(g, compared

to 17.2 microSv/IMBq for [18F]DPA714]. Regarding kinetic modelling, optimal fit was obtained using a two
compartment model for bth tracers. A lower distribution volume was seen for [18F]DPA714 (Figure 2). Brain
kinetics of both tracers were relatively similar.

In conclusion , ex vivo experiments using [18F|DPA714 showed better detection of neuroinflammation compared to
[11C]INJ54173717. However, P2X7 ligands may allow better detecting of early neuroinflammation as the P2X7 pore
drives microglial activatiof8]. For in vivo P2X7R imaging, [11C]IJNJ54173717 is a safe PET ligand with higher
distribution volumes in HV compared to [18F|DPA714.

Figures

7th European Conference on Clinical Neuroimaging (ECCN


mailto:donatienne.vanweehaeghe@uzleuven.be

Figure 1: In vitro autoradiography binding studiessections of brain tissue of 2 ALS patients. A. upper row: binding of [11C]INJ54173717
([11C] INJ717) Bottom row: binding of [11C]INJ717 in the presence of the P2X7R antagonist A740003 (20 pM). B. sirailamétkperim
[18F]DPA714. Blocking was perfeunn the presence of PK11195.

Figure 2: In vivo brain distribution volume of [11C]INJ717 (A) and [18F]DPA714 (B) in healthy volunteers (Logan ghabtsis3trifiution
volume is observed in the pons.
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