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Sanabria Bohorquez, Sandie&51:PP43

Quantification, test-retest and dosimetryof the novel Genentech Tau Probe 1, [18F]GTP1

Sandra Sanabria Bohorgde@livier Barret, Gilles Tamagnaf, David Alagille?, Simon Williamg, Alex de
Crespigny, Gai Ayalort, Geoffrey Kerchnét William Cho!, Danna JenningsJohn Seibyl, Ken Marek, Robby
Weimetr', Jan Marik

'gRED, Genentech Research and Early Development, Genentech, Inc., South San Francisco, CA, United St
“Molecular Neurolmagig LLC, New Haven, CT, United States

PET imaging utilizing radiotracers specific for tau pathology could enable secional and longitudinal assessment
of tau pathology. Here, we present the prelimin&iy](GTP1 characterization and dosimetry.

Testretest: [ ¥F]GTP1 imaging was performed in 3 AD subjects-{&%y, MMSE 2627) and 2 healthy volunteers
(HV; 51-58y). Dynamic scans were acquired and the arterial input function (AIF) was measured. Compartmen
modeling and Logan graphical analysesrevapplied to calculate the total volume of distribution. The distribution
volume ratio (DVR) was calculated using cerebellum gray (CBL) as reference asRt(targetROI)/V +(CBL).

SRTM was also applied; DVRBrtv =BP npt1. The use of SUVR as a surrbgdor GTP1 specific binding was
evaluated.

Dosimetry: Whole body (WB) images were acquired over ~6h in 5 HV (ages3$8 The individual absorbed doses
and the effective dose (ED) were calculated using OLINDA.

Results; AIF modeling showed that thetissue model is sufficient to descrlbe the cerebellum gray (CBL) tracer
kinetics. DVRyr and DVRsrtv were  2° y

DVRAIF =11 DVRSRTM 0.095 #

highly correlated suggesting trace n=3AD. B HV: 82 ROlgeubledt | ﬁ”@
kinetics is well described using the CB _ 4 o
curve. %FRT  [100%  (day2
dayl)/(dayl+day2)/2] variability for

DVRsrrv and $JVR was +10%. A s

linear relationship betweer & Fasl

DVRsrmi(120min)  vs.  SUVR(90

120min) and DVRrtm(120min) vs. T s v
SUVR(6G:90min) shows SUVRs in bott & n =3 AD (T-RT) + 3 AD (FIH)
time intervals are appropriate surrogat | . il e il

of GTP1 specific binding to tau. - (120mm)2 25 L (1202mm) 25 3

SRTM SRTM

The average ED per 185MBq were 6.4

mSv (F n=3) and 4.9mSv (M,
e
6.0mSv (F, n=3) and 4.6mS
(M, n=3) with 2h UB voiding &
interval.

GTP1 has favorable radiatiol
dosimetry  profile, displays
excellent kinetics that allows
SUVR estimates of targef
binding and provides a largt
dynamic range between regior
of low and high tau |
accumulation and between H\
and AD. We are -currently
conducting an 18nonth natural |§
history study in AD to assess th
performance of GTP1l in

reporting longitudinal change of tau pathology.
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Wong, Dean S1PP57

Clinical evaluation of [L8F]JR0O6958948, a new radioligand for imaging tau pathology in
AD

Dean Wong % 3 Robert Comle$; Hiroto Kuwabard, Noble Georgg Paul RosenbefgConstantine Lyketsés
Madhav ThambisettyHenner Knugt Michael Honet, Frank Boes Susanne OstrowitzkiRobert Dannals
Edilio Borront*

!Russell H. Morgan Department of Radiology, Nuclear MeditiRET Center, The Johns Hopgit/niversity

School of Medicine, Maryland, United States

’Department of Psychiatry and Behavioral Sciences, The Johns Hopkins University School of Medicine, Maryland
United States

3Solomon H. Snyder Department of Neuroscience, The Johns Hopkins Unselnsity of Medicine, Maryland,

United States

“Roche Pharmaceutical Research and Early Dgwelent, Roche Innovation CentBgsel, Switzerland

*National Institute of Aging, Maryland, United States

Background: We provide an update on the evaluation of [RBP6958948, a new radioligand for imaging tau
pathology in AD.

Methods: Fi ve ADb+ AD p at-86e MVMSE: 1823)Mind 53/dung céfols (YC) (4M: 1F;-28y)
received a [18F] R0O6958948 scan to eval sMelF;t5356yc er
MMSE: 162 5) a naderxonthots (OC) (5M: OF; 513y) received two scans (approximately 6 weeks apart) to
assess reproducibility. A third group of 6 controls (3M:3F) had wholty scans for dosimetry. After bolus injection

of [18FR06958948 dynamic emission data were collected (for the first group #@dnfin and out to 200 min in

the reproducibilitycohort) Arterial blood sampling was performed in 12/15 AD and 11/15 controls. ROIs were defined
by MRI, and PET data were quargifi by kinetic analysis.

Results: In controls washout was fast, with very little retention. Metabolism was rdfiéh parent in plasma at 60
min. There was no evidence of brain penetrant radiometabolites. In AD tracer distribution was broadly coitbistent w
postmortem literature, cortical SUV (680 min) is ~ 2, white matter retention wksv, and off-target binding
minimal. SUVR values (6@0 min using Cb greyeferenceshoweda strong correlation with VT, R2 =02 The
dynamic range for the detectioh tau pathology is approximately-13 (cortical SUVR in OC vs. AD).Testretest
variability for SUVR 6090 min (Cb grey) across a range of R@ks 1.88.9 %. Preliminary whole body dosimetry
suggests at least 8 PETscanscouldbe performed annuallyased on local radiation guidelines.

Conclusion: [18F]R0O6958948 is a promising tracer that can be used to assess the degree of tau pathology in the
brain.
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Rowe, Christopheir S:PP9

Implementation and validation of the Centiloid transformation for ¥F-NAV4694

Christopher CRoweH 2 Gareth JonégsSvetlana PejoskaVincent Doré 4 Laura Margisoh, Rachel Mulligan,
Pierrick Bourgedt J. Gordon Chah Olivier Salvadd, Colin L. Masters, Victor L. Villemagne- 23

!Departmentof Molecular Imaging & Therapy & Centre for PET, Melbourne, Australia
’Departmentof Medicine, The University of Melbourne, Australia

3The Florey Institute of Neuroscience and Mental Health, The University of Melbourne, Australia
4CSIRO Digital Productivity Flagshjihe Australian éHealth Research Centre, Brisbane, Australia

Background: A common quantitative output valwue for ADb i
and research wuse. A method has recently been devel
purpose that produces a unit of measurdéncafied the Centiloid (Klunk et al, Alzheimers Dement, 2015). This
approach was implemented on FANAVIGHHENAY) ang''CPIB(PB).es per

Methods: Fifty-five participants underwent PET imaging betweer780min after injectiorof PiB and NAV: 10
healthy young controls (33+7 yo), 25 healthy elderly controls (74+8 yo, MMSE 29+1), 10 mild cognitive impairmen
(75N9 yo, MMSE 27N3), 3 frontotemporal dementia (6
MMSE 24+2) patiats. Spatially normalized images were analyzed using the standard Centiloid regions (cortex at
whole cerebellum reference region) downloaded from the Global Alzheimer's Association Interactive Network webs
(GAAIN; http://www.gaain.org). The nestandad reference regions, cerebellar cortex, pons, and whole
cerebellum+pons were also investigated.

Results: Both radiotracers presented an almost identical dynamic range of neocortical SUVR (linea
slopes=1.09+£0.01) and Centiloid values, the latter rangimg #30 to 130 Centiloids. Both tracers were highly
correlated (R2>0.97), irrespective of the reference region used for the scaling. We further validated the Centils
transformation by comparing the results from the standard approach and our own imadysig aoftware, while
using the same cortical and whole cerebellum masks from GAAIN. Our software yielded results that diffezétl by 1
from the standard SPM approach. A correction was implemented to adjust for this small discrepancy.

Conclusions Both ''C-PiB and'®F-NAV4694 results can now be calculated in the common language of Centiloids
by centers across the world using the data supplied through the GAAIN website. This is an important step towa
better use of the clinical and research potentialif Ai ma gi ng .
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Barret, Oliveri S1PP97

Quantification of the tau PET tracer [18F]AV-1451 with kinetic modeling

Olivier Barret, David Alagille!, Sandra SanabdaRobert Comle3; Robby Weimeft, Edilio Borron?, Nicholas
Senecd Abhinay D. Josii Michael D. Devouy Mark A. Mintur?, Danna Jenningsken Marek, John P. Seiby)
Gilles D. Tamagnahn

Molecular Neurolmaging.LC, New Haven, CT, United States

’Genentech Research and Early Development, GenembecfSouth San Francisco, CA, United States
3Pharma Research and Early Development, F. HoffrdamRoche, KonzerRlauptsitz, Basel, Switzerland
“Product Development, F. Hoffmata Roche, Konzerhlauptsitz, Basel, Switzerland

°Avid Radiopharmaceuticalnc., Philadelphia, PA, United States

Background: The study objective was to perform kinetic analysis of [L8F}31 with arterial input funain, and
compare SUVTr at different time intervals to the more quantitative Binding Potential (BPND).

Methods: 16 subjects (4 young healthy controls (YHC) -28y), 4 aged HC (OHC; 52 3 y ) and 8 Al
Diseasesubjects (AD) (5785y)) were administered 9.0 £ 0.7 mCi [18F] AM51 and imaged for 3.5 hours{0, 80

130 and 16210 min). [18F] AV-1451 data were analyzed using plasma and refetessteebased methods to
estimate distribution volume VT and bindipgtential BPND. SUVr and BPND were derived using cerebellar cortex
as the reference region. SUVr curves were calculated over 210 min and compared at various-fio@&s1(8% 30,
160-180 and 19210 min) to BPND. BPND and SUVr were also compared betwssips.

Results:BPND dropped by ~15% on truncation of acquisition time from 210 to 130 Wli(130 min) ranged from
5.5+1.1 (across all subjects) to up to ~20 mL/cm3 in cortical regions of AD subjects. Good correlation (R2>0.93) w
found between BPNDL30 min or 210 min) and SUVX from all time intervals, but best agreement occurred between
BPND (130 min) and SUVL (113130 min), and between BPND (210 min) and StMi163180 min). Cortical

SUVr curves reached a relative plateau arounedlR2Cor YCH and OHC, but increased for AD subjects by up to
~15%, ~30% and ~40% at 1-130 min, 160180min and 19210 min relative to 8@00min, respectively.

Conclusions: The 80100 min interval provides SUVr in good correlation with BPND (130 min) in AD subjects
despite the increasing curves, although later time intervals gave better agreement. Linearity should be confirme:
more subjectsLikely influence of disease progression and treatment on tracer kinetics and SUVr should be consider
in studies designei detect tau load changes.
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Baker, Suzanné S1:PP113

Comparing tau measurementsithin tracers and between

Suzanne BakérMark He, Sam Lockha# Gil Rabinovicf, Nobuyuki Okamurg William Jagust 2

!Lawrence Berkeley National LabACUnited States

2Helen Wills Neuroscience stitute, UC Berkeley, GAJnited States
3Memory and Aging Ceet, UC San Francisco, GAJnited States
“Tohoku University School of Medicine, Miyagi Prefecture, Japan

Objectives: We explored the optimal quantifiiton method within and between tau PET tracers.

Methods: 38 subjects (23 older healthy controls (HCs), 15 ADs) were scanned using AV1451 on a Biograph PET/C
0-100 minutes podhjection and 12650 minutes Different subjects (10 ADs, 6 HCs) were scatimsing THK5351

on an Eminence Stargate PET scanner fre@0 énin postinjection (shorter for 4 ADs)MRIs were segmented using
Freesurfer; ROIs for analysis were hippocampus, anterior and posterior cingulate, brainstem, caudate, pallid
thalamus, putaen, frontal, parietal, occipital, temporal, and entorhinal cortices (reference region=cerebella
gray). SRTM2BPnowas cal cul ated as t he s t&domdSRTMR wdsased for®WRp a r
guantification. DVRs and SUVRs were calculatedvarious start times with 280 minute durations.

Figure 1: Correlation of SRTM2 BPyp with DVR and SUVR (AV1451 & THK5351)
AV1451 DVR _ AV1451 SUVR THK5351 DVR |[THK5351 SUVR

Results: Figure 1 shows correlation:
between BRp and DVR and SUVR
measurements.

1.0

In figure 2, imaging intervals that resulte
in the highest¥between SUVR and BiB
were plotted. Linear and ndmear fits
were tested, the fit with lowest SSE wz
used; this relationship was ndinear for
AV1451 and linear for THK5351.The
SUVR dynamic range was wider fo
AV1451 (0.473.47) than for THK5351
(0.983.49). By dividingthe SUVR range
into 0.2 intervals (blue Ilines) an
calculating corresponding RP (green
lines) it is clear that the nonlinea
relationships result in unequally space

o
©

orrelation (r2) with SRTM2 BPyp
o
%

)

0.7

-

Interval for DVRs and SUVRs (minutes)

BPwpo values for AV1451 compared tg
equally spaced BR values for THK5351.
The nonlinearelationship between SUVR
and BRp means that differences i
AV1451 SUVRs reflect small changes i
BPnp at the low end of the scale but larg
changes in B at the high end.

Conclusion: SUVRs for AV1451 provide
better estimates of BB at low levelsof
tracer binding than at high levels. SUVR
for THK5351 are linear throughout th
range of binding with respect to B
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Mintun, Marki S2PP102

Longitudinal changes in [18F]AV-1451 PET tau signal: Interim analysis of a Phase 2
study

Mark Mintun, Michael Devous, Sbhinay JoshiJan KennedyMichael Navitsky Ming Lu, Andrew Siderowf,
Michael Pontecorvo

Avid Radiopharmaceuticals, Inc.APUnited States

Background: [18F]AV-1451 is a PET ligand developed for imaging of aggregate au i n Al zhei mer
As the neurodegeneration of AD is typically considered relentlessly progressive, we hypothesized that longitudii
18FAV-1451 PET imaging of patients suspected of AD pathology will demonstrate a significant increa$dan P
signal over time.

Methods: 160 subjects clinically diagnosed as healthy controls, Mild Cognitive Impairment or AD underwent
[18F]JAV-1451PET imaging (~370 MBq iv; scanning-800 min post injection) at baseline and ~9 months later).
Images were coegistered and resampled into MNI atlas space. Activity in a single largebatiad cortical region

was normalized by cerebellum to create an SUV ratio (SUVr) for each scan. Amyloid imaging (~370 MBq i.v
florbetapir) was done at baseline and reviewedgipublished methods.

Results: 63/ 160 subjects were Ab+. These s ub jtescpt0s000d)énmo n
[18F]AV-1451 SUVr (Mean + S.D were 1.44+0.37 at baseline and 1.48+0.43 at 9 months). Across subjects the cha
in SUVr averaged 0.038 + 0.085. The change in SUVr was inversely correlated to a@e5t)=not correlated to
baseline cognitive performance by MMSE 0:01) but was correlated positively to baseline tau signal by SUVr
(r=+0.64).

A B subjects had signifiecet | y | ower SUVr values compared with ADbG+
(p=0.80) at followup (SUVr: 1.08+£0.07 at baseline and 1.08+£0.08 at 9 months).

Conclusions:Although the followup time of 9 months is relatively short these data strongly suggest that in subject:
likely having AD pathology the 18RV -1451 PET tau signal significantly increases over time, consistent with the
predicted progression of AD neurodegeation. The observations that the change in SUVr correlates to both age an
to baseline SUVr is preliminary but could indicate that these factors are related to differences in aggressiveness
underlying stage of the disease.
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Schwarz, Christophdr S2PP72

Optimizing Florbetapir SUVR changeover time measurement

Christopher SchwatzMatthew Senjerh?, Jeffrey Gunter 2 Nirubol Tosakulwong Heather Wistg Stephen
Weigand, Bradley Kemp, Anthony Spychally Prashanthi Vemutj Ronald PetersénVal Lowe', Clifford Jack

!Department of Radiology, Mayo Clinic andumdation,RochesterMN, United States

’Department of Information Technology, Mayo Clinic and FoundafmghesterMN, United States
3Department of Health Sciences Research, Division of Biostatistics, Mayo Clinic and FouridatibasterlN,
United Sates

“Department of Neurology, Mayo Clinic and FoundatiBochesterMN, United States

Background: Accurate measurement of intsabject Bamyloid change from serial PET scans is critical for clinical
trials and | ongi tudi naMangsbfudre ppslines éxistAvarging & choiees df eferences
region, partial volume correction (PVC), target region segmentations, analysis voxel space, etc. Previously,
presented a comparison of pipelines for measuring change in amyloid usihBiSesizans, which favored using PVC
and reference regions including both supratentorial white matter and whole cerebellum together. Here, we prese
comparison of the same pipelines for longitudinal florbetapir analysis.

Methods: We studied 81 subjectages 59 0 ( medi an 75) , from the Al zheim
with each having three serial scans of 3PW MRI and florbetapir scans with baseline SUVR < 1.05. Florbetapir
scans were registered to corresponding MRI using SPM12. SPM1®agdudinal Freesurfer 5.3 were each used to
segment cortical gray matter. PVC was optionally applied. Amouse atlas was registered using ANTSs to locate
regions of interest. SUVRs using 1,040 combinations of reference region, target segmentatiypeP&i@ analysis
space (MRI or PET) were calculated and their longitudinal trajectories were analyzed. Pipelines were compared us
three distinct longitudinal criteria: trajectory straightness, trajectory plausibility (lack of appateotBasing
trgjectories), and correlation between change in SUVR and change in MMSE. We also created a combined, weigF
score from these criteria.

Conclusions:In the combined score, tggerforming pipelines mostly used PVC, and mostly used reference regions
includinga combination of both supratentorial WM and whole cerebellum, with or without brainstem. Both of thes
results were consistent with our previous analysis of longitudinal PiB. An exception was the corpus callosum referer
which here performed well for hgitudinal florbetapir, but only average in PiB. We stress that our findings are
applicable only to longitudinal studies; cressctional criteria were not examined.

Figure 1: Two views of reference region used in top-performing pipelines for measurement of AV45 SUVR change-over-time
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Principal componentanalysis of [18F}AV-1451auPETins por adi ¢ Al zhei m
and frontotemporal dementia

Karl Friedrichseh ©, Shruti Mishra- 8, Brian Gordor 2 8 Tyler Blazey, Nelly JosepkMathurint & Nupur Ghoshal
2.3 Yi Su™ 8, Jon Christensérf, Russ Hornbeck®, Patricia Alded, Jonathan McConathy’, Beau Ances? 2 Nigel
Cairng' 235 John Morri$ 23 TammieBenzinget 2 * 6

Washington University in Saint Louis, MO, United States

2Knight Alzheimer's Disease Research Center, MO, United States

3Department of NeurologyWashington University School of Medicine, MO, United States
“Department of Neurologic8urgery- Washington University School of Medicine, MO, United States
*Department of NeuropathologwVashington University School of Medicine, MO, United States
®Department of RadiologyWashington University School of Medicine, MO, United States

Background: Development of radiotracers for imaging tau protein in vivo holds potential for identifying biomarkers
for diseases featuring tauopathy, such as Al zhei me
to clinical presentation. Our aira fo identify tau binding topographies and relate them to disease and aging processe

Methods: Sixty-nine adults (12 with global Clinical Dementia Ratings (CDR) above zero) underwé&gi-fV -

1451 positron emission tomography (PET). Six were from an EJlibrt. Data were processed using a region of
interest (ROI) approach with FreeSurfer. Regional data were partial volume corrected and converted to Standard
Uptake Value Ratios (SUVRSs) normalized to whole cerebellum. Data from 58 ROIs were entegegbrimimpal
component analysis. Sixtyo participants also underwent betayloid PET scans using either Pittsburgh Compound

B (PiB) or Florbetapir (AV45), and were categorized as-hetgloid positive or negative by a mean cortical SUVR
cutoff.

Results Three components were identifie
(fig. 1), explaining 80% of the binding
variance. The first component (60% tot
variance) had positive loadings in th
temporal, parietal, and occipital lobes, bo
lateral and medial surfaces. The seco
component almst entirely comprised the
choroid plexus. The third component he

PCA Component 1

positive loadings for the medial tempori PCA Component 2

lobes and negative for the posterior are >
noted in component 1. The first compone ~
was higher in betamyloid positive o
participants. The second mponent ¢
correlated with age. The third component w

higher in the FTD cohort compared to the A ™

cohort.

Conclusions Our analysis showed thre
separate tau deposition processes (fig. 2).

first component was similar to the ta |
topography associated Witpreclinical AD.
Component two was associated with age. T

third component was higher in the FTD cohc I
than either cognitively normal or demente 04
persons not in the FTD group, though a larg..
number of participants is required for validation.

PCA Component 3

24 Human Amyloid Imaging 2016



Score

Score

12

10
I

Component 1 and Component 3 by CDR
AB Status and Cohort
. = = :
(@]
(&]
(o
- i S
E
A'B CDR=0 AD ETD
NEG CDR>0

Component 2 by Age and Cohort

s ©
‘.. .. ; » ® AD
o : o
- . % *~ FTD
. . __» 3
= o ; :. e 3 :
.o. 3 . o
¢ o
o oo
“
T ®
| U 1 |
60 70 a0 90

25



Okamura, Noboyuki S2PP51

Distinct patterns of [*¥F]THK -5351 retention in AD and ron-AD tauopathies

Nobuyuki Okamura? 3 Akio Kikuchi*, Katsutoshi FurukawaAiko Ishiki®, Ryuichi Harada Takafumi
Hasegaw§ Atsushi Taked% Shozo Fururatd®, Ren Iwatd, Manabu Tashirg Kazuhiko Yanai 3 Masashi Aok,
Hiroyuki Arai®, Yukitsuka Kuda

!Division of Neureimaging,Institute of Development, Aging and Cancer, Tohoku University, Japan

’Department of Pharmacology, Tohoku University School of Medicine, Japan

3Cyclotron and Radioisotope Center, Tohoku University, Japan

“Department of Neurology, Tohoku University Schodleflicine, Japan

SDepartment of Geriatrics and Gerontology, Institute of Development, Aging and Cancer, Tohoku University, Japa
®Department of Neurology, Sendai Nishitaga Hospital, Japan

Background: [*®F]THK-5351 is a pyridine derivative of®F]THK-5117,and shows higher binding affinity for tau

rich brain homogenates, lower affinity for white matter homogenates, and faster clearance from normal brain tis:
than f8F]THK-5117. In addition to PHEau in AD brain, ¥F]THK-5351 has been suggested to bimdau deposits

in nonAD tauopathies including progressive supuranuclear palsy (PSP) and corticobasal degeneration. The ain
this study was to evaluate the clinical usefulnes$®{THK-5351 PET for imaging tau pathology in various kinds

of tauopathies

Methods: [*®F]THK-5351 PET scans were performed in 14 elderly healthy controls, 11 patients with AD and 1(
patients with norAD tauopathies including 3 patients with PSP and 5 patients with corticobasal syndrome (CBS
Regional SUVR values at 580 min st injection were calculated using cerebellar cortex as a reference region.
Volumes of interest were automatically delineated using PNEURO module of PMOD software (Ver.3.6). Hamme
maximum probability atlas was applied for this analysis. Vdpeeded comgrison of PET images was additionally
performed using statistical parametric mapping (SPM) 8 software.

Results: AD patients showed TH¥351 retention in the common sites of tau pathology (mainly in the medial and
lateral temporal cortex). Patients withvadced dementia showed greater and more extensive neocorticab3FiK
retention than patients with mild dementia. PSP and CBS cases exhibited significafi3bHKetention in the
midbrain and globus pallidus. CBS cases additionally showed asymmetrics3biKretention in the precentral and
postcentral gyri, and the laterality of tracer retention was consistent with clinical symptom in these patients. Tempc
THK-5351 retention with brain atrophy was observed inPEI negative cases.

Conclusion: Significant [F]THK-5351 signals were detected in expected brain regions of AD, PSP and CBS patient:
suggesting the usefulness of this tracer for PET imaging in a variety of tauopathies.
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Di fferences between | ater al and medi al PE
pathology

Adrian Smith,Chris Buckley

GE Healthcare Life Sciences, Buckinghamshire, United Kingdom

A notable feature in amyloid positron emission tomography (PET) imagingtisitbabjects where the overall level
of amyloid is moderate, the medial cortical regions (particularly the antznigulate and posteriaringulate and
precuneus) are often as, or more, visually intense than the lateral regions. Images are oftahiretiewarssagittal
plane to show these medial surfaces.

Pathology measurements at autopsy, however, show that the earliest involvement of sparse and moderate levels
plaques predominantly affect the lateral aspects of the temporal, frontal atdlpaloes. This apparent difference in
moderate Ab pathology |l evels and i mage intensity h
GEO067026, where 106 autopsy subjects were imaged with [18F]flutemetaiia. in

The regions wherehere was a direct ., : ;
. .~ Figure 1. APB pathology range considered for analysis
spatial concordance between tiss g Pp EY g :

sampling and blinded image¢ e=:00s |2 . “ o
evaluation were the lateral tempore |30 S mm
inferior parietal and posteriol

cingulate and precuneus regions. - SCEOTQD Co C1 C2 C3
assess the PET image representat
of moderate levels of pathology il
these regions, we compared tt BSS multi-

percentage of positive visual reads f sample ,
the three regions where patholo¢ continuous i
levels were just above the thresho average:

for positivity by tissuebased standarc Nt
of truth (figure 1).

Dichotomy negative positive

AB range

considered
Figure 2. Positive regional PET image interpretation The percentages of reads with a
Medial surface Lateral surfaces positive assessment for this level of

pathology were: posteriaingulate
and precuneus 94.5%, lateral
temporal 72.3% and parietal 72.0%
(figure 2).

Post. Cing. / Precuneus Lat. Temporal Inf. Parietal
Positive reads 94.5 % 72.3 % 72.0 %
95% Conf. Int. (88.5 - 100) (61.4 - 83.2) (61.8 - 82.1)
N 55 65 75

N = Subset of cases where region is moderate for neuritic plaque assessment— each with 5 readers.

Similar trends were observed for SUVR analysis. The primary reasdhi$ difference is partial volume effects
resulting in either leaching or bridging of intensity in PET images. The magnitude of these effects and the
consequences are discussed in this presentation. They are likely to be relevant for all amyladd?&ET
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Ayakta, Nagehain PP89
Centiloid thresholds for amyloid positivity derived from autopsy-proven cases
Nagehan Ayakta? Samuel Lockhaff James O'Neifl Rik OssenkoppeteBruce Reet] John Olichney; Adam

Boxer, Bruce Millert, Ewa Bory$, Lee-Way Jir?, Eric Huand, Lea Grinberd, Charles DeCarij William Seeley,
William Jagust, Gil Rabinovict 2

Memory and Aging Center, University of California, San Francisco, Department of Neurolsgynied States
2Helen Wills Neuroscience Institute, University of California, Berkeldy,United States

SUniversity of California, Davis, Neurology AC United States

“Stritch School of Medicine, Loyola Universitly, United States

SAlzheimer's Disease Center, University of California, Davis, Gnited States

Objective: To establish thrgholds for amyloid positivity applying the Centiloid method to patients studied with
[11C]PIB-PET and autopsy.

Methods: We first validated methodology by processing the core Centiloid image dataset available at GAAIN.or¢
The regression between UCSF/Baldy and Pittsburgh derived Centiloids yielded R2 = 0.99943. Then a cohort of 60
diagnostically diverse subjects with PHEET and autopsy data (Tablel) was processed with the Centiloid method anc
our internal pipeline (500 min SUVRs, gray cerebellum redmce) to generate Centiloids and a conversion
regression. The relationship between Centiloids versus CERAD and Thal stages was investigated. Finally, we asse
the performance of two a priori thresholds previously introduced by our group (lils®R 1.21 = 7.47 Centolids;
conservativea SUVR 1.40 = 27.48 Centiloids) as well as an empirically derived threshold from an ROC analysis @
the current dataset, using CERAD modeffatguent plaques as the standard of truth.

Total AD FTLD Vascular Mixed Other
N 60 14 30 6 8 2
Gender 37/23 11/3 18/12 4/2 2/6 2/0
(M/F)
Education  15.7 (2.8) (‘27'55) 15.7(2.6) 14(25)  14.5(2.8) 16,0
Age at PET  67.8 (9.6) (f?'z) 65.2(6.7) 81.2(50)  68.6(4.5) 58.5
Tumoov'
32(20) 39(1.8) 29(1.9) 24(15 45(2.8 1.3
paet | 32(20) 39(18) 29(19) 24(15) (28)
AVESUVR 4 3105  2(0.5) 097 12(029)  1.6(0.45) 0,96
(s70) (0.13)
Avg 28.5 91.6
Centilold  (504)  (a67) 56152 138(27)  477(519) 4.6
Avg Thal
s 2.2(19) 49(0.4) 1.0(1.06) 1.0 4.3(0.95) n/a
Avg Braak
tebsn 29(23) 59(03) 12(1.2) 18(07)  50(093) 2.0
MMSE at 19.4
e 14(72) o0 214(82) 250(64) 23 (6.2) 26.0
CORatPET 1.09(0.8) 1.1(0.5) 1.2(0.88) 0.38(0.5) 0.88(0.92) 0.75
Apot £4 16 7 5 0 4 0
positive
CIORF72 2 0 1 0 1 0

Table 1: Summary of the autopsy cohort organized by the primary diagnosis at autopsy. AD, Alzheimer's
Disease, includes both AD and AD+DLB at autopsy, FTLD, Frontotempaoral Lobar Degeneration, includes PSP,
CBD, Pick's Disease, and TDP-43, Mixed includes autopsy cases with 2 primary diagnoses, Other, includes
prion disease and argyrophillic grain disease.
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Results: CERAD nonesparse patients had a mean-4f85+6.88 Centiloids; the moderdtequent group had
66.02+50.45 Centiloidsest, p <0.001). The ROC analysis identified 9.50 Centiloids as the optimal threshold with
0.89 sensitivity (0.70.97), 1.00 specifity (0.867 1.00); AUC 0.91, 95% CI 0.808.000 (Figurel).
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Figure 2: Distribution of Centiloids across Thal phases and CERAD scores. Thresholds 7.47 and 9.50 create a distinetvddédeT hal
phases € and 35 and identifies a majority dfequent CERAD as positive.

The a priori liberal threshold had identical sensitivity and specificity as the- @@0i@ed threshold. These thresholds
also distinguished between Thal phasésdhd 35 (Figure2). The a priori conservative threshold haditeihs of
0.68 (0.480.83) and specificity of 1.00 (0.860).

Discussion: This project has shown the feasibility of applying the Centiloid scale across centers to overcorr
differences in tracers, scanners, and methods of processing. The a priorithiesiabld (7.47 Centiloids) and the
ROG-derived threshold (9.50 Centiloids) showed excellent sensitivity/specificity, and did not differ significantly.
Thus, a Centiloid threshold between 7230 may be considered for detection of early amyloid signal.
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In vitro binding and histology analyses of a putative tau ligand T807 in AD and nc#\D
tauopathy cases

Milos Ikonomovic¢, Eric Abrahamsoh Manik Debnath, William Paljugt, Lan Shaé, William Seeley, Chester
Mathis', Gil Rabinovic?, William Klunk?

lUniversity of Pittsburgh, PA, United States
2University of California, Safrancisco, CA, United States

Background: Developing a tatselective PET imaging ligand would facilitate clinical diagnosis of tauopathies. [F
18]T807 has become a widely used tau imaging agent in clinical research studies, but its selectivity footharover
pathological protein aggregates is poorly understood. We investigated the pathological substrates for T807 in autc
brain samples from cases wi-ADhauopdthiebei mer 6 s di sease

Methods: Frontal cortex (FC) tissues were obtainezhf brain banks at University of California, San Francisco and
University of Pittsburgh ADRC. Neuropathol ogy scre
AD tauopathy cases with a primary neuropathological diagnosis of progressive sigaamadsy (PSP, n=3),

corticobasal degeneration (CBD, n=2), and Pickods di
cases with TDP inclusions (FTEDDP-A, n=3; no ADb or tau pathol og-gny, A
demen i a ( TauD, n=1), and nor mal control s ( N3IBO7,M~ 2,

18]T807, and [H3]PiB radiometric binding, histology using a fluorescent T807 analogudl GND 7 , tau ¢
immunohistochemistry.

Results: CN-T807 fluoresence labeledtau mmunor eacti ve structures i n AD
(Pick bodies), PSP (tufted astrocytes), and CBD (astrocytic plaque8)T#87 and [H3]PiB binding values were
comparably high in AD FC, and low in all n&D cases egardless of tau pathology load. Similarly; 18 T807
binding was high in AD F®@ut comparable or below control levels in FC from other cases. Significai&|TB07
binding was also observed in TauD FC and in a sample of meninges from an AD case.

Concluson: T807 binding is high in AD, but relative contributions of tau in neurofibrillary tangles and neuritic
plaques remain to be elucidated. In D tauopathy cases, low T807 binding contrasts positiveT807 histology
results and positive [E8]T807 PETreports in PSP subjects, and requires further investigation.
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Neuropathologic maturity of neurofibrillary tangles: Implications for tau PET i maging

Melissa Murray, Geoffry Curraf, Amanda Liesingér Mukesh PandéyPing Fang, Kejal Kantarct, Bradley
Boeveé, David Knopman, Leonard Petruceflj Dennis Dicksofh Ronald PetersénNeill Graff-Radford, Clifford
Jack, J#, Val Lowé?

Mayo Clinig Jacksonville, E, United States
“Mayo Clinic Rochester, M, United States

Background: Neur ofi brill ary pathology wunderlying Al zhei
intracellular space of the neuromMaturity of a neurofibrillary tangle (NFT) is strongly associated with cognitive
decline. Our goal was to investigate the t&daship between tau maturity and tau PET utilizing autoradiographic and
immunohistochemical methods.

Methods: Representative neuropathologicatlgnfirmed normal and AD cases were selected from the Mayo Clinic
Jacksonville brain bank to undergo autoradapdiic tau binding using AV1451The hippocampal section was
immunohistochemically examined for initial and mature tau with hyperphosphorylated tau antibodies, and advanc
tau with a conformational epitope to NFTs. To examine the range of neurofiballapathology, primary agelated
tauopathy cases and tangieedominant dementia cases were also selec&dupwise quantitative comparisons of
autoradiographic binding and subsequent correlation analyses between autoradiographic data and taerburden
performed.

Results: Visually, autoradiographic tau binding patterns were closely related to the initial tau antibody pattern and
a subtler extent with mature tauAdvanced tau pathology was difficult to visualize at the same resolution as
autoradography images and not considered to assocktgoradiographic binding in the CA1 significantly differed,

but only initial and mature tau showed an associatiBabiculum did not differ across groups, but was strongly
associated with all tauOccipitotemporal cortex significantly differed, and was strongly associated with althan

AD cases were removed from association studies, only initial and mature tau was found to associate w
autoradiographic binding.

Conclusions:Visual comparison of autoradiographic images and tau supports the hypothesis that AV1451 labels ea
and mature tau, but may not label advanced tau patholgtpradiographic labeling of AV1451 was quantitatively
associated with tau species, but AD esasicted as an anchor interfering with interpretation of associa@um.
preliminary findings suggest that AV1451 labels early tau pathology, which should be considered when evaluating
PET ligands as a biomarker in preclinical AD.
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Joshi, Aniket PEO2

Determination of smallest detectable difference for amyloid PET tracers using teseétest
data

Aniket Joshi, Dai Fend, Richard Baumgartnér

!Novartis Institute for Biomedical Research, Cambridge, MA, United States
Biometrics ResearglBiostatistics and Research Decision Sciences, Merck & Co, Rahway, NJ, United States

Several studies with amyloid PET tracers have been performed to investigate the longitudinal change in amyl
deposition due to disease progression or response toth@&tesgse studies are typically designed to measure mean
difference between two samples (Beckett et al, 2010); e.g. tracer uptake at baseline and-ap falouptake pre

and postosing in a drug trial. However, there is no methodology in use to deeeifithe longitudinal change in the
SUVR of an AD subject is due to change in amyloid density or simply due {cetest variability. We propose the
application of the smallest detectable difference (SDD) concept by leveragingtésstdata in AD dyjects to
determine if the change measured in a repeated PET scan in an individual may be attributed to change in target de
or to the testetest variability. The proposed approach would also provide a useful cutoff fetotievent analysis
which ha been proposed to be a more suitable model for AD progression (Vemuri et al, 2011).

Methods: We modeled the tesetest data in AD subjects using eway random analysis of variance with two
mutually independent, normally distributed random componernige@random effect and measurement error). From
this model, it is straightforward to calculate the SDD and the corresponding confidence intervals.

Results andConclusion: To illustrate the methodology, it was applied to publishedristt data of cadal standard
uptake value ratio (SUVR) of two tracers in AD subjecf§]florbetapir (Joshi et al, 2013; Blaltman plot in Fig.

1): SDD in SUVR = 0.07 (95% CI:0.68.12) and f¥F]flutemetamol (Vandenberghe et al, 2010; Blaitinan plot

in Fig 2): SDD in SUVR = 0.08 (95% CI: 0.68.17). To account for uncertainty in estimation of SDD, upper
confidence limit of SDD should be used as the threshold for attributing the change in the SUVR in an AD subject

change in amyloid density or tegttest variaility.
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Figure 2: BlandAltman plot for testetest data fof8F] flutemetamol
(Vandenberghe et al, 2010). The dotted lines represent Limits of
Agreement (LOA) and the dashed line denotes the mean difference.

Figure 1: BlandAltman plot for testetest data fof'8F] Florbetapir
(Joshi et al, 2013). The dotted lines represent Limits of Agreement
and the dashed lines denotes the mean difference.
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Serum adiponectin levels and neuroimaging outcomes in the Mayo Clin&tudy of Aging

Alexandra WennbefgDeborah GustafsénClinton Hageh, Rosebud Roberts', David Knopmatf, Clifford Jack,
Ronald Petersérf, Michelle Mielke"

!Department of Health Sciences Research, Mayo Clinic, Rochester, MN, United States
?Department of Neurology, State University ofiN¢ork Downstate Medical Center, NY, United States
3Department of Radiology, Mayo Clinic, Rochester, MN, United States

“Department of Neurology, Mayo Clinic, Rochester, MNited States

Adiponectin, an adipose tissue protein involved in inflammatoryggnappetite, and other metabolic pathways, may

i mpact the development and progression of Al zhei me
levels are associated with mild cognitive impairment (MCI) and AD, but the association betwsareeiih and
Alzheimerassociated neuropathology is unknown.

We investigated the crosectional association between plasma adiponectin and continuous measures of amyloid PE
FDG PET, hippocampal volume (HVa), cortical thickness, global and domaifispegnitive zscores, and presence

of MCIl among 535 nowlemented participants aged 70 and older in the Mayo Clinic Study of Aging (MCSA).
Adiponectin was higher in women than men (12,631 ng/mL vs. 8,908 ng/mL, p<0.001) thus models were stratified
sex. Regression models were adjusted for age, educationtwdist p r at i o, di abet es, hy
Among men, higher adiponectin was associated with lower cerebral glucose uptakeagsddated regions (B=
0.087; 95% C10.166,-0.008). Amongvomen, higher adiponectin was associated with smaller HV&D(B85; 95%

Cl -1.19,-0.005); poorer performance on tests of languageQBZ7; 95 % CF1.42,-0.138) and global cognition
(B=-0.729; 95% C}1.40,-0.053); and greater odds of MCI (OR=6.25% CI 1.20, 32.43). Notably, in analyses
stratified by sex and elevated amyloid (FRET>1.4 resultsremained significant only among women with elevated
amyloid, such that higher adiponectin was associated with smaller HV8.[3; 95% CF1.43,-0.014); poorer
performance in memory (B%£.40; 95% C}2.38,-0.422), language (B%.03; 95% C}1.82,-0.244) and global (B=

1.07; 95% C}1.85,-0.288) cognition; and greater odds of MCl (OR=19.34; 95% CI 2.72, 137.34).

Longitudinal analyses are necessary to determine whether high plasma adiponectin predicts neurodegeneratior
cognitive decline among womewith elevated amyloid.
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The loss of functional and effective connectivity in mild cognitive impairment is linked to
amyloid deposition and ApoE4

Lars Michelg, Muthuraman Muthurama&nAbdul Rauf Anwa#, Spyros Kollias, Sandra Lef) Florian Riesg Paul
Unschuld, Michael Shiatchkirf, Anton GietP, Christoph Hock

Ynstitute of Neuroradiology, University Hospital of Zurich, Switzerland

“Clinic for Neurology University of Kiel, Germany

3Division of Psychiatry Research and Psychogeriatric Medicine, University of Zurich, Switzerland
“Institute of Medical Psychology and Medical Sociology, ChrisfithrechtsUniversity of Kiel, Germany

The assessment of effectssaciated with cognitive impairment with electroencephalography (EEG) power mapping
allows the assessment of frequeiband specific local changes in oscillatory activity. In contrast, measures of
coherence and dynamic source synchronization allow stuflynegonal and effective connectivity, respectively. Yet,
these measures have been rarely assessed in parallel in the context of mild cognitive impairment (MCI) and furthern
it has not been examined i f t he geasea sueh as amylaid depbsitiboncandr |
apolipoprotein U4 allele occurrence.

We investigated functional and directed connectivities with Renormalized Partial Directed Coherence (RPDC) in
healthy controls (HC) and 17 participants with MCI. Participantemmeint ApoEgenotyping and PIBPET to assess

the amyloid deposition. We observed lower spectral source power in MCI in the alpha and beta bands. Coherence
stronger in HC than MCI across different neuronal sources in the delta, theta, alpha, betanaatgad. The directed
coherence analysis indicated lower information flow between frmmgporal (including the hippocampus) sources
and unidirectional connectivity in MCI. Global amyloid deposition inversely correlated to alpha coherence and RPD
and keta and gamma coherence. The ApoE status was negatively correlated to alpha coherence and RPDC, beta R
and gamma coherence. A classification analysis of cognitive state revealed the highest accuracy using EEG po
coherence, and RPDC as input. Wefient by Bayesian power analyses that our sample size was large enough to ca
the classification results reliable.

Our results suggest that resting EEG related functional and directed connectivities are sensitive to the cognitive <
and are linked té\poE and amyloid burden.
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Early AD detection: Performance of a new fast hippocampus volumetry in comparison
with automated voxetbased ['C]PiB PET quantitation

Arthur Mikhnao', Janos Redé&iJ John Manfi®, Ramin Parséey

1i2Dx, Inc., CA, United States

’Columbia Uniersity, NY, United States

3New York State Psychiatric Institute, NY, United States
“Stony Brook University, NY, United States

Background: Recent advances in diseasedifying AD therapies have highlighted the need to target the early phase
of disease for successful intervention. Even though quantitative hippocampus volumetry has clinical utility, it is n
typically part of the MRI assessmiebecause accurate volume measurement is time consuming. The objective of thi
study was to evaluate the utility of a new fast automated hippocampus volumetry, ~1 minute with a T1 MRI scan, &
compare to automated voxehsed *C]PiB PET quantitation imn early AD population (~50% prodromal and 50%
mild AD) as studied in recent intervention trials.

Methods: [*!C]PiB PET and T1 MRI scans for independent testing were obtained from previously described early A
data (Mikhnoet al, AAIC 2015): (1) a prodnmal dataset (n=29) from the ADNI database that included 29 MCI
subjects divided into 16 converters (PET 1 to 3.5 years prior to conversion to AD) andd@merters (4 to 8 years

of MCI follow-up); (2) and a mileAD dataset (n=26) that included 10 mAdD patients and 16 agmatched healthy
controls. A voxelbasedSUVR (Mikhno et al, JNM 2008) was calculated for eacH]PiB PET scan and
hippocampal volume (HCV) was calculated for each corresponding T1 MRI with a novea&ielérated software

for hippocampus segmentation that was validated against EADC/ADNI harmonized protocol (HarP).

Results: Receiver operating characteristic (ROC) area under the curve for early AD was 0.75 and 0.96 for HCV a
voxelbasedSUVR, respectively. Performance (sensiti%ty specificity% / accuracy%) for identifying early AD was
(72/73/73) for HCV and (92/93/93) for voxbasedSUVR. Combining HCV with voxebasedSUVR did not
improve results.

Conclusions: Rapid quantitative hippocampus volume measurement is possibleravides utility for initial
assessment of early AD. When a PET scan is ordered,-lageHSUVR can detect the early phase of AD with high
accuracy that outperforms other approaches.
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Prodromal AD: Utility of a new fast hippocampusvolumetry, in combination with APOE
vs. MR-less and voxelbased [®F]florbetapir PET quantitation

Arthur Mikhnao', Janos Redé&iJ John Manfi®, Ramin Parséey

1i2DX, Inc., CA, United States

“Columbia University, NY, United States

3New York State Psychiatric Institute, NY, United States
“Stony Brook University, NY, United States

Background: Accurately identifying prodromal disease is a key challenge in AD. While quantitative hippocampus
volumetry has clinical utility, it is not typically part of the MRI assessment due to time consitagisrther unclear
whether current Amyloid PET approaches are-effeictive over less expensive MRI. The objective of this study was
to evaluate the utility of a new fast automated hippocampus volumetry, that can be completed in as little as 1 min
with a T1 MRI scan, combined with APOE genotype, and compare teoRET(MR-less) and voxebased PET
guantitation approaches.

Methods: Subjects with MCI at the time of their earlie$H]florbetapir PET, and their corresponding T1 MRI scans,
were sele@d from a previously described ADNI MCI population (Mikheioal, HAI 2015). Subjects with APOE
genotype and seraiutomated regional PEGnly-SUVR (Syngo/SPAP) data available were divided into converters
(to AD) and norconverters; 25 converters (PET 13tgears prior to conversion) and 25 rmomverters (5 to 7 years

of MCI follow-up) were included. VoxdbasedSUVR was calculated from each PET/MRI scan pair (Mikanal,

JNM 2008). Hippocampal volume (HCV) was calculated with a novel -‘G&igleratedaftware for hippocampus
segmentation of the MRI that was validated against EADC/ADNI harmonized protocol (HarP). Performance of tl
combination of HCV and APOE was assessed with a logistic regression model in-arleawg analysis.

Results: For converers vs. nofconverters, the receiver operating characteristic (ROC) area under the curve was 0.7
0.75 and 0.91 for HCV+APOE, PEAnly-SUVR, and voxebasedSUVR, respectively. Performance (sensitivity% /
specificity% / accuracy%) was (92/68/80), (96/%D/@nd (88/84/86), respectively.

Conclusions:Rapid hippocampus volumetry is possible and combined with APOE genotype provides utility for initial
MRI-based assessment of prodromal AD that is comparable toRIFFBUVR. When a subsequent PET is included
in the sequence, voxbhsedSUVR can identify prodromal AD with high certainty.
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The quest for a robust and reliable reference region (RRExploring RR stability across
clinical categories, acrose Abf fematons Abd

Victor L. Villemagné- 2 Pierrick Bourgedt Vincent Doré 3, Lance Macaulaly Robert Williamg, Ralph Marting,
David Ames, Olivier Salvadd, Kewei Chef, Eric Reimaf, Colin L. Master$, Christopher C Rowe

!Departmentof Molecular Imaging & Therapy & Centre for PET, Melbourne, Australia

’The Florey Institute of Neuroscience and Mental Health, The University of Melbourne, Melbourne, Australia
3CSIRO, Digital Productivity Flagship, The AustraliafHealth Research Centre, Brisbane, Australia

“Edith Cowan University, Perth, Australia

*National Ageing Research Institute, Melbourne, Australia

®Banner Alzheimer's Institute, Phoenix, AZ, United States

Background: The reference region (RR) was defined as having similar cellular and blood flow as target regions (TF
but lacking specific bindingassuming that both nonspecific binding and the volume of distribution of the free
compartment are the same as in TR. On account semiquantitative standard uptake value (SUV) ratio (SUVR) be
used as outcome measure inafh t her apeutid tthe ad tsalwiel iatsysesfsedi f f e
tracers and then evaluated the variance in TR derived with the stabl®\RiRs several studies have focused on such
variance by using different RR, none has focused on assessing if a given RRstabildyand if its performance is
tracer specific or not.

Methods: 1066 participants were evaluated (F2B; 256flutemetamol-FLUTE-; 189florbetapir -FBP-; 212
florbetaben-FBB-, and 82NAV4694), where 496 had longitudinal scans. SUV of either grayem@&M) or white
matter (WM) RR, and their combinations across <clin
gl obal AD burden estimates were assessed for stabl

Results: Cerebellar GM (CbGM) was the most stable RR for PiB, FB8 MAV. SMMkcer* was the most stable
performing RR for FBP, while performing almost identically to SWghs for FLUTE. SMMcer and SWM+Pons
yielded the lowest variance for longitudinal FBP and FLUTE, respectively. Despite smaller variances in target regiol
SWM+WCb+pons was not stable for Pi B and FBB across

status. ADb burden variances obtained with the stab
Conclusions SWM+pons and SWhikter for FLUTE, CbGM for PiB, BB and NAV, and SWMKCER for FBP
remained stable across the examined conditions, y i

outcomes in ongoing therapeutic trials, a tresmacific RR should be applied.
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Comparison ofin vitro binding characteristics of PET ligands, PBB3 and T807, for tau
lesion in AD and norrAD tauopathy

Maiko Ond-®, NaruhikoSahard, Mari Yoshid&, Shunsuke KogaDennis Dicksof, John TrojanowsK;j Virginia
Lee!, Tetsuya SuhataMing-Rong Zhang Makoto Higucht

INational Institute of Radiological Sciences, Chiba, Japan
2Aichi Medical University, Aichi, Japan

3Mayo Clinic,JacksonvilleFL, United States

“University of Pensylvania, P, United States

*Tohoku University, Miyagi, Japan

Conformational diversities of tau assemblies, known as fibril strains, result from distinct isoform compositions ar
posttranslational processing of tau proteins. A number of positron emissygriaphy (PET) imaging agents
targeting fibrillary tau pathologies have been recently developed in recent years, whereas common and/or dist
features of their binding to various tau fibril strains are largely unknown.

Here, we compared binding chamxistics of tau PET tracers, PBB3 and T807, by performing fluorescence and
autoradiographic labeling of brain slices derived from patients with AD andABotauopathies. T807 and its
radiosynthesis precursor were prepared Hydase generation. In AD,udibrils are composed of all six tau isoforms,
and both PBB3 and T807 similarly bound to ghost andgimst tangles without overt reactivity with gangles.
Meanwhile, PBB3 labeled neuropil threads and plague neurites more intensely than T807isafotaus are also
incorporated in tau tangles in a rare presenile dementia termed diffuse neurofibrillary tangles with calcification, a
PBB3 and T807 strongly bound to a subset of ghost tangles, seemingly in a manner dependent on packing densi
tau fbrils. In the brain of a patient with the N279K FTRP-MAPT mutation, tau deposits are composed-oédeat

tau isoforms (4RTs) only, and PBB3 intensely labeled neuritic and oligodendrocytic tau lesions in whiter matt
regions including the alveus, immtrast with no specific binding of T807 to these samples. Moreover, 4RT aggregate:
in neurites, astrocytes and oligoodendrocytes were clearly illuminated by PBB3 but relatively weakly by T807
progressive supranuclear palsy and corticobasal degendredios.

Our data indicate distinct selectivities of PBB3 and T807 for tau assemblies among diverse fibril strains, highlighti
the detectability of a broad spectrum of tau lesions by PBB3.
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Structural MRI and molecular PET imaging in the diagnosis ofchronic traumatic
encephalopathy: Study of aretired NFL player

Dara Dicksteif, Mariel Pullmant, Corey FernandézJennifer Shott Lale Kostakogld, Karin Knesaurek Barry
JordaRr, Wayne Gordoh Kristen DamsO'Connot, Bradley Delmah Cheuk Tang Steven DeKdsy®, James
Stoné, Robert Cantt) Patrick Hot, Samuel Gandy et al.

Yicahn School of Medicine at Mount Sinilly, United States
2Weill Medical College of Cornell University, NY, United States
3University of Virginia, VA, United States

“Boston Urnversity School of Medicine, MA, United States
®Emerson Hospital, MA, United States

Chronic traumatic encephalopathy (CTE) is a neurodegenerative disorder resulting from repetitive mild brain traur
Currently, the definite diagnosis of CTE is establishestiportem, and studies are needed to facilitate detection during
life.

Here, we describe the clinical case of ay8@rold retired National Football League player with a history of 22
concussions and cognitive complaints. Evaluation included neurologineuropsychological assessment, structural
MRI, [18F]florbetapir amyloid positron emission tomography (PET) imaging, and experimental tau PET imaging wit
[18F]T807. Additional neuropsychological data from 2010 and a structural MRI from 2011 enabtegarfotm
longitudinal analyses of neuropsychological performance, cortical thickness, and subcortical volumes. Cogniti
performance as assessed by neuropsychological testing, declined ovgeéng®ériod from 2010 to 2015, especially

in the domains oéxecutive functioning, verbal fluency, and fine motor skills. Overall performance was below averag
on tests of narrative memory and naming but was average or higher in other memory and language tests. In longituc
structural analysis, left frontalaaes ( Br ocaébés ar e a, medi al orbitofront
basal ganglia showed greatest volume losses, with apparent sparing of medial temporal lobe structures. PET ima
was negative for amyloid but revealed possible multifft@F]T807 retention, consistent with postmortem patterns
of tau deposition in CTE at the junction of cortical grey matter and white matter.

Although the definitive identification of the neuropathological retention of [18F]T807 requires postmorternr
correldion, our data suggests that [18F]T807 may inform future diagnostic criteria for CTE in living patients.
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Florbetapir -binding increase from 20 to 60 years old in the temporal lobe: What does it
mean?

Julie Gonneaudider M. ArenazeJrquijo, Miranka Wirth,Géraldine PoisneFlorence Mézengdrigitte Landeau,
Alexandre BejaninRobin de Floredylalo GaubertBéatrice Desgrange&aélle Chételat

InsermEPHEUCBN U1077, Caen, France

Al zhei mer6s disease (AD) is chaamyxlteird zeADb),y mt@icnlnr
and posterior cingulate regions. Ab accumul ation i
healthy controls focused on participants ol der tha
the adult lifesparfrom 20 to 60 yrs old.

Fifty-three cognitively normal individuals aged 20 to 60 underwent a florbeR&dirscan. FlorbetapPET images
were spatially normalized using MRI parameters and scaled using the cerebellum gray matter (GM) values. Voxelw
correlations were performed between florbetdpit T images and age.

A significant linearage el at ed Ab increase was found in the bil s
analyses were conducted to assess the validity and robustness ofrtieggs fincluding normalization on a PET
template, extraction of the values from native space images, extraction from the native space images removing
extreme 10%values that may reflect white matter (WM) or cerebrospinal fluid spillover, applicatiarttoh GM

band to avoid contamination by WM fixation, correction for GM volume, replication in tRe02@rs old. The
samefindingswere recovered in all these analyses.

Our results revealed that florbetapinding increases linearly in the temporé from 20 to 60 yrs old. This increase

is unlikely to be explained by methodological bias due to spatial normalization, voxelwise analyses, WM spillover
ager el ated changes in GM volume. 1t suggeantusiallytimoaght. A b
This may be surprising considering that neuropatho

Alternatively, it might reflect the binding of florbetapir to another process, itself linearly related with age. Furthe
studies are needed, with other tracers and including neuropathological analyses, to understand this specific bindir
the temporal neocortex.
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Figure 1. Results of the voxelwise correlation analysis showing an age-related increase in AB depositions in the bilateral
temporal neocortex, including the lateral temporal noecortex, the temporal pole and the parahippocampal cortex, at p < .05
(family-wise error-comrected) and superimposed onto an inflated reconstruction of the MNI template brain (A). Plots
illustrate the positive correlations between age and AP deposition values in the temporal cortex within the whole sample
(20-60 yrs old) (B) and within individuals aged 20 to 50 yrs old (C).
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Imaging aggregates of amyloid and tau in dementia with Lewy bodies and Parkinsons
disease

Stephen Gompertdoseph LocasciGara MakaretzAaron SchultzBrad DickersonJohn GrowdonKeith Johnson

Massachusetts General Hospital, MA, United States

Background: Deposits of betamyloid and tau are common in dementia with Lewy bodies and Parkirgieease
and may contribute to their cours®ET radioligands that labebped helical filaments of tau (PH#&uU), such as
[F18]T807, have recently been developefbgether, amyloid and PHfau imaging provide a means to evaluate,
antemortem, the contribution of thesepathologies to DLB and PDWe hypothesized that betaryloid would
accelerate cognitive decline in DLB and PD dementia (PDD) and thatd&Hfleposition would be elevated in DLB
and in PDassociated cognitive impairment.

Methods: 16 DLB and 17 PDD subjects underwent [C11]PiB PET and underwent annual neuratabic
neuropsychological assessments for an average of 3.3 visits. 7 DLB, 9 PD with normal cognition (PDnl), and 8 |
with either PDD or PDMCI (PDimpaired) underwent [F18]T807 PET and were compared with 29 healthy contrc
subjects (HCS) with negligible Pitention. [C11]PiB retention was expressed as the distribution volume ratio with
cerebellar reference. [F18]T807 retention was expressed as the SUVR using cerebellar gray matter as refere
Groups were similar in age.

Results: Greater baseline corticBIiB retention in DLB and PDD was associated with faster decline in the CDR sum
of boxes score (p=0.026, mixed random/fixed effects longitudinal model). Cortical T807 retention was prominent
the inferior temporal region, where it differed across thgrdiatic groups (p=0.013, KruskaVallis test for a main
effect of group). Post hoc tests indicated that T807 binding was higher in DLB than in HCS (p=0.005, Wékipxin

or PDnl (p=0.034). In addition, T807 binding in the PDimpaired group trended highreHCS (p=0.053). We are
exploring the relation of T807 retention to cognitive function and PiB retention.

Conclusions: These results suggest that amyloid deposition accelerates cognitive decline in DLB and PDD. |
addition, our early experience with @B suggests that PHBAu deposition may contribute to DLB.
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Metabolite analysis of tau PET tracer [18F]THK-5351

Ryuichi Harad& Nobuyuki Okamura? Shozo Furumott) Tetsuro Tagd) Katsutoshi FurukawfaAiko Ishiki*, Ren
Iwata?, ManabuTashird, Hiroyuki Arai*, Kazuhiko Yanai 3, Yukitsuka Kudd

Division of Neureimaging, Institute of Development, Aging and Cancer, Tohoku University, Japan

2Department of Pharmacology, Tohoku University School of Medicine, Japan

3Cyclotron and Radioisotope Center, Tohoku University, Japan

“Department of Geriatrics and Gerontology, tiste of Development, Aging and Cancer, Tohoku University, Japan

Objectives: For the quantitative measurement of tau in the brain, it is ideal that the radioactive metabolites do n
enter into the brain and not bind to specific target in the brain. In this study, we investigated the metabolism
[18F]THK-5351 in human and chatacdzed the pharmacological properties of radiolabeled metabolites.

Methods: Venous blood samples were taken from 3 human subjects after injection of [18B[3F%iKand the
extracted plasma was analyzed by high performance thin layer chromatography. @beliteewvas isolated from
mouse plasma following injection of 1 mg/kg cold T¥R51, and MALDITOF MS spectrometry was used to
determine identity. Enzymatic assay was additionally performed to confirm this metabolite. The suspected metaba
was chemicall synthesized. Furthermore, the radiolabeled metabolite was isolated from mouse liver after intraveno
injection of [18F]THK5351. The brain uptake of radiolabeled metabolite was evaluated in mice and the binding abilit
of radiolabeled metabolite to taggregates was also evaluated by the autoradiography of human brain sections.

Results: About 13% of unmetabolized fraction remained detectable in human plasma at 60 min following injectio
of [18F]THK-5351. The sulfoconjugate of [18F]THE351 was identiéd as the major metabolite by MALOIOF

MS spectrometry. Chemically synthesized sulfated 7%8%1 were chromatographically identical to those of the
metabolite extracted from mouse and human plasma. This metabolite was produced by the incubation with Ii
homogenates, but not with brain homogenates. The radiolabeled metabolite of [185FbKlid not enter into
mouse brain after intravenous administration. Furthermore, the radiolabeled metabolite did not bind to tau and ot
protein deposits in human limasections.

Conclusions: Sulfoconjugate was identified as the major metabolite of [L8FFB3EK1. This metabolite does not
cross the bloodbrain barrier to a significant extent. These results suggest that the radioactivity in the brain afte
intravenous aahinistration of [L8F]THK5351 is entirely comprised of unchanged [18F]FBB51.
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Tau imaging relationships with amyloid-b et a i magi ng, CSF tau/ AD
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Beau Ance§ Matthew Briet, Brian GordoR, Karl Friedrichsef John McCarths; Ari Sterr?, Yi Su?, Jason
HassenstahNigel Cairns, David Holtzman, Anne Fagah John Morri$, Tammie Benzingér

!Department of Neurology Washington University in Saint Louis, MO, United States
2Department of Radiology Waisigton University in Saint Louis, MO, United States
3Department of Mathematics Washington University in Saint Louis, MO, United States

Al zhei mer 6s di s«
characterized by two molecula
pathologies: cerebral betanyloidosis o
(amyloidbeta [Ab] plaques) anc‘aoC
tauopathy  (neurofibrillary  tangles
neuritic plaques and neuropil threads
Until recently, only Ab topographies
could be stuggd in vivo in humans
owing to a lack of tau positron emissio
tomography (PET) imaging agent:A . ‘

Current cliniepathological studies Iink% ‘ - ’”‘
tau pathology closely to the onset arU J ¥
progression of cognitive symptoms AL 4 L
This study reports on PET tau and
imaging results in a cohort 1F|gure 1. Tau topographies in participants with and without clinical AD.
cognitively normal older adults anu
those with very mild AD (Figure 1).
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Multivariate analyses identified uniqu
diseaseelated spatial topographies i
both tau and Ab deposition. These PE
tau and Ab topogr
unique but strongly related (Figure 2).
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the temporal lobe more closely tracke
dementia status dn was a better
predictor of cognitive performance tha
Ab deposition in any region of the brai
(Figure 3). These data support mode
of AD where tau pathology closel
tracks changes in brain functio
responsible for the onset of earl
symptoms.
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Higher cortical amyloid is associated with loneliness in cognitively normal older adults

Nancy Donovah Victoria Jona$ Patrizia Vannini 2 Aaron Schultz Elizabeth Morminé, Rebecca Amariglib?
Dorene Rentz? Olivia Okereké 2 Gad Marshalt 2 Keith Johnsoh? Reisa Sperlint?

1Brigham and Women's Hospital, MA, United States
Massachusetts General Hospital, MA, United States

Background: Loneliness is a perceived state of social and emotional isolation that is distinct from depression and t
been associated with cognitive decl iLangdinessmdy be a sensitive f
symptom of brain changes reldt® preclinical AD in older people.

Objective: To determine whether in vivo measures of cortical amyloid and entorhinal tau, are associated with grea
loneliness in cognitively normal (CN) older adults.

Methods: We performed crossectional analysassing data from 89 CN, communitivelling men and women, age
69-89, participating in the Harvard Aging Brain Study. Loneliness was assessed usingethelCLA loneliness
scale, an instrument welhlidated for elderly samples. A continuous, aggregat@sore of amyloid, determined by
Pittsburgh Compound-BET was used as a predictor of loneliness in regression models adjusting for age, sex, APOI
carrier status, socioeconomic status, depression, anxiety and social network. A second model includeattionint

of amyloid with APOE4 as a predictor. The primary analysis was repeated using entorhinal tau, measured by T¢
(AV1451) PET, as the predictor for loneliness, using the same covariates, without and with amyloid.

Results: Higher amyloid significaity pr edi ct ed greater |l oneliness (b=C(
Furthermore, the interaction of high amyloid burden and the presence of the APOE4 allele was associated with gre
|l oneliness (b= 0.6, p <0. 001D Entorhihab tau atsd gredictenl dogelines\ & thé .
anal ogous model (b=0.2, p=0.04; for the model R2=0

Conclusions: We report novel associations of loneliness with cortical amyloid and entorhinahthprasent
loneliness as a neuropsychiatric symptom relevant to preclinical AD in CN older people. This work will inform ney
research into the neural underpinnings and disease mechanisms involved in loneliness and may enhance early det
and interventn research in AD.

] p=0.002

UCLA-3 Loneliness, adjusted

T T T T T
-.40 -.20 .00 20 40 60

Amyloid (Cortical PiB DVR), adjusted
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Tau PET i magi ng i n andaduradegemeration momarkarg in agingl b
and AD

Liang Wang Tammie BenzingerYi Su, Jon Christenserkarl FriedrichsenJon McConathyNigel Cairns Anne
FaganJohn MorrisBeau Ances

Washington University in Stouis, MO, United States

Objective: 1) To assess whether tau accumulation is associated with brain volume loss, and 2) to determine whet
the presence of amyloid(Bb) plagues modulates tau accumulation and its association with volume loss.

Methods: Cognitively normal individuals (N=50) or participants with symptomatic AD (N=12) were imaged by
positron emission tomography usingIB]-AV-1451 and structural MRI. Bm amyloid burden was measured by
cerebrospinal fluid (CSF) Ab42 in a subset of the cohorldFAV-1451 binding (i.e., standardized uptake value
ratio, SUVR) was assessed with respect to brain volumes (i.e., the hippocampus and AD signature) &Skell as
Ab42 status [positive (i.e., low Ab42 levels) vs. negative (i.e., high Ab42 levels)].

Results: An inverse association of regional SUVR and volume was see
both the hippocampus and AD signature (Figure 1). CSF Ab42 s
affected regional SUVR ahits association with volume differentially
Specifically, hippocampal SUVR was not different according to CSF A
status but its relationship with hippocampal volume was, with s
relationship seen in CSF Ab42 positive but not CSF Ab42 nege
individuals. In contrast, AD signature SUVR was elevated in CSF A
positive compared to CSF Ab42 negative participants. However,
relationship between AD signature SUVR and thickness was not diffe
with respect to CSF Ab42 status. Interestingly, acrogsD6signature
regions, the magnitude of observed relationship was decreased in an
that was consistent with the hypothetic sequence of tau spreading
entorhinal cortex to temporal and to parietal neocortices) (Figure 2). I
vertexwise analys, the association of increased1B]-AV-1451 binding
and reduced cortical thickness was observed in the topography of
similar to AD signature (Figure 3).

Conclusion: [F-18]-AV-1451 has potential for tracking tau pathology a
related neurodegeneénze changes in AD. [RA8]-AV-1451 PET in
combination with Ab markers may provide new insight into t
pathophysiology of AD.
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Contributions of age and Al zhei mer 6s pat h
function in healthy elderly

Shawn Mark§ Samuel Lockhatt Katelyn Arnemanty Jacob Voge] Henry Schwimmék William Jagust 2

'Helen Wills Neuroscience Instittj University ofCalifornia, Berkeley, CAUnited States
’Life Sciences Division, Lawrence Berkeational Laboratory, CAUnited States

Hippocampal function during memory encoding can be conceptualized as engaging in pattern separation in orde
othogonal i ze similar events into distinct memories.
disease (AD). We sought to investigate whether age and AD pathology affect the memory network by imaging net
function, tau accumulation, andte@myloid (Ab).

Thirty cognitively normal older adults and 11 young controls participated in a functional MRI paradigm designed t
emphasize pattern separation. A subset of elderly participants underwent Pittsburgh Compound B.458 P&ET
scans, as wkdhs structural and restirgiate MRI. Older adults performed worse on the memory task by demonstrating
a bias towards pattern completion, not separation. They showed increased activation in left dentate gyrus/C
(DGCA3) during encoding of subsequent éatdarms when compared to young controls. Increased DGCA3 activity
was associated with worse task performance at trend levels, suggesting this activity is not a form of succes
compensation. Elevated tau in a composite Bra2kelgion was associatedttvincreased DGCA3 activation. Unlike
tau, Ab was not directly related to task perfor man
with network connectivity, such that el evat esglenidlb w
cortex and parahippocampal gyrus. The same measure of connectivity was negatively associated with DGC
activation during subsequent false alarms.

These preliminary results suggest that age and AD pathology may influence memory in two dignEtraia medial
tempor al |l obe tau accumulation | eads to | ocal chan
hippocampaheocortical connectivity which also interferes with hippocampal function. These two pathologies
together may &ve a clinical effect on episodic memory function.
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Marik, Jani PE3
[*8F]GTP1 - A tau specific tracer for imaging tau-pathology in AD

Jan Marik, Jeff Tinianow, Annie OgasawaraNing Liu*, Simon Williamg, Joseph LyssikatdsOlivier Barret,
Gilles Tamagna#, Danna JenningsJohn Seiby, Ken Marek, Robby Weimet, Sandra Sanabria Bohorgiez

gRED, Genentech Research and Early Development, GenentegBoimts San Francisco, CA, United States
2MolecularNeurolmaging LLC, New Haven, CT, United States

[*8F]GTP1 was selected from a library of compounds by autoradiographic assay using human brain tissues contait
various | evel s of%GaP1 boam deleditely  sqioditivel tissgey budid[not bind to tau
negat i v-positiyeetissues; binding affinity to tau was 14.9+4.3nM, suggestifgdTP1 exhibits sufficient
properties to enable its use as a tau PET probe. In mice and rB#3J@&TP1 exhibited good brain uptake and rapid
clearance, however a low level of bone uptake was detected in mice 14.3+1.7%ID/g and rhesus (SUV 0.
Susceptibility to enzymatic defluorination was further assessed by liver microsemigs.iftF]GTP1 exhibited low
levels of defluorination when incubatevith mouse (13.8+2.4%) and rhesus (15.4+1.3%) liver microsomes, but no
defluorination (0%) was observed with human liver microsomes, suggesting defluorination should not impede t
interpretation of BF]JGTP1 human imaging data.

A first-in-human {8F]JGTPL study was conducted in two healthy volunteers (HV; mean age 36y) and three probabl
AD subjects (mean age 72y, mean MMSE 16) to assess the tracer properties. Dynamic scans were acquired for |
180min. Tracer uptake was quantified using SUVR (targe¢tebellum gray ratio)§FJGTP1 exhibited high initial

brain uptake, rapid washout and low rgpecific binding, in particular in the white matter. No defluorination was
observed during the scan duration. In thel20min interval, homogeneous uptakesvadserved in the HV in cortical
areas (median SUVR=1.04), whereas elevated retention was observed in regions expected to contain tau patho
temporal (SUVR up to 3), parietal (up to 2.4), fusiform (up to 2.7) cortices. The uptake pattern varied &nong A
patients and between hemispheres, consistent with known heterogeneity of tau pathology. Preliminary PET c
suggest PF]JGTP1 has both excellent signal to noise properties and good dynamic range making this a potentia
superior agent for vivo assesment of tau pathology.
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Imaging tau and beta anyloid using *'C-PiB, ¥F-THK -5117, and'®F-THK -5351 in
Alzheimer's disease

Tobey BetthausérPatrick Lad, Dhanabalan Muralj Todd Barnhatt Shozo Furumott Nobuyuki Okamurg
Charles Storfe Sterling Johnsof) Bradley Christiah

tUniversity of WisconsiMadison Department of Medical Physic#/l, United States
2Univeristy of WisconsiMadison Alzheimer's Disease Research Center, WI, United States
3Tohoku University, Sendai, Japan

“University of WisconsiMadison School of Medicine and Public Health, WI, United States

Introduction: Al zhei mer 6s di sease i s c¢haryd oti @r i(ZAdbd hkayn da choyw
tau proteins, which neuropathology suggests follow distinct spatiotemporal patt@-fsB, ®F-THK-5117, and®F-

THK-5351 are PET radioligands for fibril |l &au mdrésoth&éni B)
Ab, i's thought t o corr el @hserosssectional studygobserves spatial gadterrs iofn
aggregated tau and Ab in individuals ranging in ag

Methods: N=16 subjects (4 cognitilenormal, 5 cognitive declining, 4 MCI, 2 AD, 1 n&D dementia) underwent
T1-weighted MRI, 'C-PiB (70min dynamic), and®FTHK-5117 (n=14) and/of®F-THK-5351 (n=3) (90min
dynamic) scansPET time series were coregistered to Tlw MRI, and FreeSurferesggd. Distribution volumes
ratios were calculated (Logan 1996) using a cerebellar gray matter reference gdimtts were grouped and rank
ordered by disease severity based on longitudinal neuropsychological assessment and clinical diagndsts/ upon s
enrollment. Spear manés rank analyses were performed to a
cognitive status.THK kinetics were also assessed.

Results:  Significant spatial inter AB Tau
correlation of PiB and THK DVRs anc
affected volumes were observed
globally, and regionally in temporal
parietal, occipital and frontal cortices pementia Bks
and the fusiform gyrus, but not medi: .
temporal lobe, independent ¢
cognitive status. These regions alsc
showed correl ati«
tau measures and augve decline,
though, only tau measures in tr
ventral and lateral temporal, later: -Pi SFTHESS5T |
parietal, and occipital cortices survive sk 42 A\ ZuE / ? N
multiple comparisons correction.In ~ Coenitive "M ‘ “&
WM, THK compounds exhibited slow ™" 0 i\ 8 e [ 5’
uptake and clearance, with THK351

showing a 1.5old reduction compared

to THK-5117 at t>40 min. In GM, . _ I : ‘p&
THK-5351 and THK5117 Ngormaly L oA 2. ' *’
demonstrated rapid kinetics an : ' ! Rl S |

linearization of Logan plots (t*=30
min).

18F-THK-5117

AD t 3 R QL"*\

MCI

&) &

18F-THK-5117

Figure 1: Paired PiB (left) and THK (right) parametric DVR images. All subjects had some degree of THK binding in the medial

Conclusion' These da‘[a indica‘[e temporal lobe. Regions in the temporal, parietal, and occipital cortices and the fusiform gyrus correlated with cognitive
decline. The gray box dlstlngulshes between THK-5117 and THK-5351.

combined regi ona. : - -
accumulation may play a role in cognitive dynft:on Addltlonal studles of paired PiB/TH&351 are ongoing.
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SUVR Kinetic Comparison THK-5351 v. THK-5117
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Figure 2: Comparison of THK-5117 and THK-5351 kinetics in cerebellar WM and lateral temporal
GM (middle temporal gyrus) using cerebellar GM as a reference region (top). Data was taken from
4 MCI subjects (THK-5117x2, THK-5351x2). Temporal cortex was chosen based on similar mean
DVR values for both tracers (DVR = 1.37 for THK-5351 and DVR = 1.36 for THK-5117). Logan plots
of THK-5117 (bottom left) and THK-5351 (bottom right) showing linearization in the middle
temporal gyrus in two MCI subjects. Inset images are coronal slices taken at the level of the uncus
for each subject.
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Association between years of education an:
mild cognitive impairment anmksedd zhei mer 6s

Eider ArenazéUrquijo % * 4 Alexandre Bejanih? * 4 Miranka Wirth 2 34 Julie Gonneaud? 3 4 Renaud La Jofe
2:3.4 Justine Mitlu> 234 Malo Gaubert, Vincent De la Sayette* 3 Francis Eusaché > * 4 Gaél Chételdt> 3 *

YINSERM, U1077, Normandy, France

2University of Caen LoweKormandy, UMRS1077, Normandy, France
3Ecole Pratique des Hautes Etudes, {@R077, Normandy;rance
“CHU de Caen, U1077, Normandy, France

°CHU de Caen, Neurology Service, Normandy, France

Background: In cognitively normal older adults, higher cognitive engagement (measured by lifespan cognitive
activities or years of education) has been relatédddowe r or sl ower Ab depositi on

of cognitive engagement on AD. I n contrast, AD pat
education) have shown hi gher Ab dewe gparfortnancen suggestingr e
compensation. We studied this crossover effect ass

from cognitively normal older adults to AD, including MCI patients. In a second step, we investigated posartial re
mechanisms by taking advantage of a multimodal neuroimaging approach.

Methods: Fifty-six normal older adults, 29 MCI and 20 AD patients underwent florbe®dplr, FDGPET and MRI
examinations. Voxelise correlations between years of education amdbétapirPET were assessed within each
group, including age, sex and global cognitive function as covariates (p<0.05 FDR corrected). When a significz
relationship was found, further analyses were conducted with gray matter volume afRERDGetabolism.

ResultssHi gher years of education were related to 1Incre
MCI patients. Such association was not found in normal older adults and AD. Complementary analyses in MCI
revealedincreased FDBETmet abol i sm rel ated to higher years of e
with education were found and ii) suggest a | ink b

Conclusions:Our results have different implications;sfiy considering normal older adults, MCI and AD, education
related compensation for Ab appear s -PEF métaboligmarnxhignea |
educated MCI patients may protect agahatstmdrhe Al d
would be needed in higher educated MCI patients to convert to AD.
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MR imaging biomarkers of brain amyloid in cognitive impairment

Sara ShantsMykol Larvie?, Juha Martol3 Tobias GranbefgAndreas CharidimdliMichael LeV, Maria
Kristoffersen Wiberg Lars-Olof Wahlund

!Department of Radiologyarolinska University HospitalStockholm, Sweden
’Department of Radiology, Massachusetts General Hospital, MA, United States
3Department of clinical geri@ics, Karolinska University Hospital, Stockholm, Sweden
“Hemorrhagic Stroke Research, Massachusetts General Hospital, MA, United States

Introduction: Cerebral small vessel disease (SVD) is the most common comorbidity with Alzheimer pathology an
is an imprtant determinant of cognitive impairment. SVD affects cerebral microvasculature that is too small for dire
observation with routine clinical imaging, and so correlative imaging biomarkers of SVD are utilized as markers f
the disease. Cerebral amylaidgiopathy (CAA) and hypertensive arteriopathy are among the most common etiologie:
of SVD, and SVD related to CAA may serve as imaging biomarkers of brain amyloid in cognitive impairment. W,
hypothesized that this was the case, and investigated MR Svkgrsaf amyloid in the brain.

Methods: Patients undergoing memory investigation (n=1039) underwent an MR scan and cerebrospinal fluid (CS
sampling. CSF analysis was dtauph @d phosphorglateg tawid)d MRbimages b )
were assessed for all proposed imaging markers of SVD: cerebral microbleeds, cortical superficial siderosis, wi
matter hyperintensities, lacunes, and cortical microinfarcts. CSF biomarkers wé&ankfgrmed, and findings were
assessed with linear rtivariate models, with independent analysis for each SVD marker, controlling for diagnostic
group. Results are given as the standardized regre

Results: Increasing number of cerebral microbleeds was associated with brain amyloididepasit | ow CSF
(b-0=15, P<0.001), and t hi s0.16,8s0.0@ly pue ot fax dekpyandtinfratemtoritl,o r
mi crobl eeds. Corticad. 1s3u,peR<0.cG01) sardde r-@.a RsD.@OEH) butmi
not enlarged perivascular spaces, lacunes and white matter hyperintensities, were associated with increased
amyl oid, decreased CSF Ab 42.

Conclusion: MR imaging biomarkers of SVD are associated with brain amyloid in our study. Our findings sugges
that amyloid subtypes and the topographic amyloid distribution may be important determinants of SVD and tt
warrants further investigation.
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[18F] T8O7 PET imaging in subcortical vascular cognitive impairment

Hee Jin Kint 2 Hanna Chd Young Kyoung Janig? Yeo Jin Kim" 2 Jin San Lek? Juyoun Le&? Duk L. Na"'?,
Chul Hyoung Lyod, Sang Won Séo?

!Department of Neurology, Samsung Medical Center, Sungkyunkwan Univehsity &Medicine, Seoul, South
Korea

2Neuroscience Center, Samsung Medical Center, SBouthKorea

3Department of Neurology, Gangnam Severance Hospital, Yonsei University College of Medicin&dséoul,
Korea

Background: Subcortical vascular cognitive impairment (SVCI) consisting of subcortical vascular mild cognitive
impairment (svMCI) and subcortical vascular dementia (SVaD), is characterized by extensive small vessel dise
(SVD) such as white matter hyperintensifddviH) and lacunes in the white matter regions. Previous studies showed
that 30% of SVCI patients have significant amyloid burden as measured by [11C]Pittsburgh compound B (PiB) PE
However, the distribution of tau in SVCI patients is largely unknown. ;TWwesinvestigated the distribution of tau
burden in SVCI patients.

Methods: 15 SVCI (7 svMCI and 8 SVaD) patients underwent [18F] TBRET to measure paired helical filament
(PHF)tau. Tau Braak stage (O, I/Il, llI/IV, and V/VI) was assessed based pattieen of cortical [18F] T807 binding,
visualized with surface projected SUVR>1.5.

Results: Among seven svMCI patients, five patients did not show significant T 807 binding in any region (Braak O
Two svMClI patients showed [18F]T807 binding which doatscorrespond to the temporal ordering of tau distribution

in Braak stage: One svMClI patient showed left hemispheric predominant deposition and the other patient showed |
[18F]T807 binding in the right anterior temporal and occipital areas.

Among the 85VaD patients, five patients showed significant [18F] T807 binding, which corresponds to Braak stag
I/l for two patients and Braak stage V/VI for three patients. One patient did not fit in the Braak stage as high [18
T807 binding was observed only ihet left anterior temporal and occipital cortices. Two patients did not show
significant [18F] T807 binding in any region (Braak 0).

Conclusions: Our findings suggested that SVaD patients hand no significant tau deposition (Braak 0) or ha
Al z h e i menrofitau digtributionevith Braak stage ranging from I/l to V/VI. However, svMCI patients did not
show tau deposition (Braak O0) or did not follow Al
into classic Braak stage.
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Validation of the novel tau PET tracer RO6958948 on post mortem brain tissue

Michael HoneyHenner KnustlLuca GobbiMatthias KoernerDieter Muri,Robert Comgty, Edilio Borroni

Roche Pharmaceutical Research and Early Development, Roche Innovation Basétr Switzerland

Objectives: Tau aggregates represent a h i diseasep(AD) arl la dagyet doa |
therapeutic intervention as well as PET imaging. Recenflf)R06958948 has been described as a promising PET
tracer candidate for imaging aggregated tau in AD patients. This study presents a ibetéiled¢haracterizatin of

this tracer candidate to examine its specificity as well as its regmh substratspecific autoradiographic binding
pattern inpost mortentissue sections.

Methods: Af finity of RO6958948 for tau and AM]T8e%and as
[®*H]florbetapir binding, respectively, using late stage AD cortex sections. Binding of tritiated RO6958948 to tissu
sections of AD patients was analyzed by phosphor screen autoradiography and nuclear emulsion autoradiogra
followed bycestain ng of tau aggregates and InAirobmding pattezns wewesalson g

examined irpost mortensamples of striatum, cerebellum, pons and hippocampus of AD patients as well as cortic:
sampl es of Par ki nsuwodegenerativeslisgeasesse and ot her ne

Results: RO6958948 bound with high affinity and specificity to tau aggregates=1€.7+3.5nM), clearly lacking
affinity for concomitant Ab pl aques isoplOuMu Reaioliga®D |
specificity for tau aggregates was confirmed by macroscopic and microscefucalization of radioligand binding
and tawantibody staining in AD brain sections. No significant binding was observed in brain regions devoid of ta
aggregates such as striatum, pons@reébellum of AD patients and healthy controls. Furthermore, no binding was
det ectseydnutcd e n aggregates in Parkinsonds disease t

Conclusions Our results indicate that RO6958948 binds specifically to tau aggregates in AD. Evatfatits
tracer candidate in healthy controls and AD patients is currently ongoing.
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Low lifetime cognitive activity is associated with ageelated tau pathology in normal
elderly

Michael Schoft 2 Eider ArenazeUrquijo® 3 Samuel Lockhatt Daniel SchonhafitRik OssenkoppefeTaylor
Mellinger!, Kaitlin Swinnerton, Rachel Bell, Suzanne BakérWilliam Jagust

'Helen Wills Neuroscience Institute, University of California, Berkeley, CA, United States

2MedTech West and the Department of Clinical Neuroscience and Rehabilitation, University of Gothenburg, Swed
3INSERM, U1077, Caen, France

“Memory aml Aging Center, University of California, San Francisco, CA, United States

*Molecular Biophysics and Integrated Bioimaging, Lawrence Berkeley National Laboratory, Be@&l&inited

States

We have previously shown that age is strongly linkedltoz hei mer 6 s di sease (AD) r el
healthy elderly (Lockhart et al., AAIC 2015). Although age is a strong determinant for the development of AD, studi
have shown that there are individual differences in the susceptibilityetekded pathological alterations.

In this study, we aimed to investigate whether lifetime participation in cognitively stimulating activities as a proxy c
cognitive reserve (CR) modifies the effect of age on tau pathology measuretFmitti-1451 tau psitron emission
tomography (PET). Thirtyhree healthy elderly subjects (mean age 78.6 £ 5.1; MMSE 28.8 + 1.2; 16.3 + 1.9 years ¢
education) underwent AXL451 PET. Based on FreeSurfer parcellations of corresponding magnetic resonance imag
(MRI), we crated regions of interest (ROI) corresponding to Braak stagésuhd assessed A¥451 retention in
these ROIs. Information from the Wilson lifetime cognitive activity interview was used to rate CR. Using a media
split of this measure, study participamtsre classified into lown(= 17) and highr{ = 16) cognitive activity groups.
These groups were included in a multivariate general linear model in order to test the interaction effect between
and cognitive activity group (low vs high) on AM51 uptak adjusted for sex and years of education.

We observed a significant age*cognitive activity group interaction effect 011484 uptake in all examined ROIls
(all p < .05). The interaction was such that older age was significantly associated with incre4461Avptake
exclusively in the low cognitive activity group.

These preliminary results suggest that tau accumulation in the aging brain may be influenced by lifetime cogniti
activities, which may ultimately alter the risk of developing cognitive deaitedementia.
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Imaging neuroinflammation, amyloid and tau in mild cognitive impairment and
Alzheimer's disease

Melanie Dant, Melanie Wood, Zhen Fah, Grazia Femminelfa Valeria Calsolarh Adam Waldmah Rebecca
Atkinsort, RichardMorgant, David Brooks' % Paul Edisoh

INeurology Imaging Unit, Imperial College London, Hammersmith Hospital, London, United Kingdom
’Departmen of Nuclear Medicine, Aarhus University, Aarhus, Denmark

Introduction: Abnormal extracellular amyloid plagues, inflammation and tau are the pathological hallmarks of
Alzheimer'sdisease (AD). The relationship between amyloid, tau and inflammation h&e@otevaluated before.
Here, we evaluate the relationship between amyloid, tau and neuroinflammation in healthy controls, AD and M
Cogpnitive Impairment (MCI) subjects usitF-flutemetamol ¥F-AV1451 and''C-PBR28 PET.

Methods: 11 subjects (3 AD, 8 MCI) underwent PET imaging witlir-Av1451 (185MBq),'®F-flutemetamol
(185MBq), 1'C-PBR28 (370MBq) and T1/F&eighted MRI scans. 13 healthy controls also R&PBR28, 17
controls had®-flutemetamol and 4 controls hatF-AV1451 froma larger study.

11C-PBR28 scans were analysed using a 2 tissue compartment model, with arterial input. Volume of distrifution (\
of different cortical regions was estimaté-AV1451 and'®Fflutemetamol were analysed using target to cerebellar
ratio. Uptake more than 2 standard deviations of the mean of the controls was considered significant.

Results: Amyloid and Tau, No Inflammation: 2 MCI and 2 ADsubjects had widespread deposition of amyloid and
tau, but no evidence of inflammation

Amyloid and Inflammation, no Tau:

2 MCI subjects had widespread
inflammation and amyloid deposition,
but no evidence of tau deposition
v beyond the MTL.

Qgﬁ %aﬁ

18F-flutemetamol 18F_AV1451 11C-PBR28

Amyloid +ve, Tau +ve, Inflammation -ve

Inflammation, No Amyloid, No Tau:

Amyloid +ve, Tau —ve, Inflammation +ve 1 MCI subject had widespread
inflammation, but no evidence of
amyloid or tauand 1 MCI subject had
inflammation limited to the thalamus,
but with no evidence of amyloid or tau.

13¢-flutemetamol 18F-AV1451 11C.pPBR28

No Amyloid, No inflammation, No Tau: 1 AD and 1 MCI subject had no evidence of amyloid, inflammation or tau.

Conclusion Fromthis small cohort, inflamition appears to be independent of amyloid and tau in MCI and can occur
in the early stages of disease. Cases with inflammation but without amyloid or tau could, however, represent an F
variant and it is planned to extend and follow this cohort.
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Rel ationship of tau deposition and hypome:
imaging approach

Gérard Bischdf? Jochen HammeégJulian Dronsé® Klaus Fliesshach®, Frank Jessérf, Bernd Neumaiéy Ozgiir
Onu?, Juraj Kukolj&, Alexander Drezga®, Thilo van Eimereh %3

Multimodal Neuroimaging Group, Department of Nuclear Medicine, University Hospital Cologne, Germany
Cognitive Neuroscience, Institutéeuroscience and Medicine\(\-3), Research Center JiilicGermany
3Department of Neurology, University Hospital Cologne, Germany

“Department of Psychiatry and Psychotherapy, University Hospital Bearmany

SGerman Center for Neurodegenerative DisedB&NE), Germany

®Department of Psychiatry, University Hospital Cologne, Germany

"Institute of Radiochemistry and Experimental Molecular Imaging, University of Cologne, Germany

I n Al zhei mer 6s Disease (AD), br ailim,asmeasunedby[l13FFEDGPEE. C ¢
Neuropathological hallmarks of the disease are-@atay | oi d p | a q-based nqurafibr)llaryaamgles (Tauu
Whil e specific for AD, Ab burden, as qua n tlelafditopatbgyb y
of metabolic decline.

The very recent development of [18F]AM51 (T807) for the in vivo quantification of Tau, allows us to test if tau

pat hology is more intimately I inked to met abnadingc ¢
approach to investigate the relationship of regional glucose hypometabolism (assessed by [18F]FDG PET) w
regional measures of Tau ([18FJA¥4 51 PET) , and Ab ([11C] Pi B P-&®r¢e i

deviation images of [18F]AM 451 and [18F]FDG PET using healthy controls as reference samples (significance
threshold: zscore >2). Regional cortical deviation of [L8F]AM51 uptake correlated strongly with regional glucose
hypometabolism (r =.77, p <.001), whereas PiB uptake did ret@d, n.s.) (see Figure, panel A). Deviation of tangle
pathology and hypometabolism was most pronounced in brain regions known to be affected by hypometaboli
consistently in AD, even in early stages (i.e., parietal cortex, posterior cingulate andalesofgex). Consistent with

the notion that regional tau deposition may precede regional glucose hypometabolism, we found more regic
exhibiting exclusive tau deviations (Tau+), than regions with isolated hypometabolism (FDG+; see Figure, panel B

Oveall, our results indicate
linear relationship of regiona

Regional Relationship of FDG Hypometabolism Regional Relationship of FDG Hypometabolism
and Tau Deposition and Anyloid Deposition
35

2

tau deposition and metaboli 30
decline in AD and provide g g 25
evidence for tau as a potenti ge fg%”
. . oo 515
instigator of neure 242 22,
degeneration in AD. 2, 5 05
r=77, p<.001 0:0 r=-01,ns
0 1 2 3
? AX13 FDG Hypomzetabolism : : %?:;ﬂ;?ﬁibe AD FDG Hypometabolism
Zescore # Insular/Cingulum S
e Parietal Lobe
# Occipital Lobe

e Hippocampus
=== Relationship FDG
AD Biomarker
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Impact of reference region and partial volume caection on PiB PET quantification in an
aut osomal domi nant obdrt zhei mer 6s di sease ¢

Yi Sut, Christopher Oweh Russ Hornbeck Robert Koeppg Karl Friedrichsefy Chengjie Xiond, Daniel Marcu$,
John Morri§, Randall Batemaf, Tammie Benzingér

IMallinckrodt Institute of Radiology, Washington UnivigrsSchool of Medicine, MQJnited States
2Department of Radiologyniversity of Michigan, MIUnited States

3Division of Biostatistics, Washington UnivigysSchool of Medicine, MQUnited States
“Department of Neurology, Washington UnivgrSchool of Medicine, MQUnited States

Background: Amyloid imaging plays an important role in the research and diagnosieroénting disorders.
Substantial variation in quantitative methods to measure brain amyloid burden using PET exists in the field, includi
the choice of reference regions and the use of partial volume correction. Here, we investigate the impact of th
methodological variations using cressctional and longitudinal PiB imaging data from the Dominantly Inherited
Alzheimer Network (DIAN).

Methods: Quantification of PiB PET imaging data was performed using four reference regions: cerebellar corte
(CER), brainstem (BS), total white matter (TW), and core white matter (CW), with and without partial volume
correction using a regional spread function (RSF) technique. The stability of the reference regions were assess
crosssectional subset from the over@llAN cohort. In a longitudinal subset, the ability to detect longitudinal changes
in amyloid burdens was assessed. We also estimated the number of participants per arm needed to detect a red
in amyloid accumulation rate in placebontrolled amyloietargeting randomized clinical trials.

Results: Regional tracer uptake were not significantly different between mutation carriers and noncarriers for any
the reference regions regardless of partial volume correction except for TW, where the mutaéonteed higher
uptake than noncarriers (p=0.01). Partial volume correction based analysis generated significantly (p<0.0005) la
percent change in SUVR regardless of the reference region used, and resulted in smaller sample size needed in cl
trials (Figure 1). Conflicting results were observed for using white matter as the reference region and warrants furt
investigation.

Conclusion: Partial volume correction consistently improves sensitivity to group differences and longitudinal change
overtime, and reduces the sample size needed in clinical trials targeting amyloid.

7.22E-02

Jrl 1.39E-01 w
e ™ Baseline

( * Follow-up
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Quantification and reference optimization of tau PET imaging with [!*C]PBB3 in PSP
patients

Hitoshi Shimady Yasuyuki Kimurd, Masanori Ichisg Hiroshi Itd® 3 Hironobu Endé 4, Keisuke Takahata
Fumitoshi Niwa, Soichiro Kitamurd, Shigeki Hirand °, Hitoshi Shinotok 6, Naruhiko SaharaMakiko Yamada ’,
Ming-Rong Zhangj Makoto Higucht, Tetsuya Suhata

Molecular Neuroimaging Program, Molecular Imaging Center (MONI), National Institute of Radiological Sciences
(NIRS), Chiba, Japan

“Biophysics Program, MONI, NIRS, Chiba, Japan

3Advanced Clinical Research Center, Fukushima Medical University, Fukushima, Japan

“Division of Neurology, Kobe University Graduate School of Medicine, Hyogo, Japan

SDepartment of Neurology, Graduate School oftiMme, Chiba University, Chiba, Japan

®Neurology Chiba Clinic, Chiba, Japan

"Precursory Research for Embryonic Science and Technology, Japan Science and Technology Agency, Tokyo, J:
8Molecular Probe Program, MONI, NIRS, Chiba, Japan

Background and aims: Si nce there was negligible tau pathol og

cerebellum, cerebellar grey matter have been widely used as a reference region to estimate regional binding of tau

ligands in AD. Meanwhile, someon-AD tauopathies such as progressive supranuclear palsy (PSP) and chroni

traumatic brain encephalopathy tend to have tau accumulation in the cerebellar grey matter, leading to the fact

cerebell ar grey matt er c oonihthesédiseabes. The aiin of ¢his stuely iste establish

Etlwg optimized reference setting and investigate the utility of using optimized reference in tau PET imaging with
1PBB3.

Methods: Participants were 14 patients with PSP and 11 cognitivehyegbung control subjects (HC). We
performed PET scans wittiC]JPBB3 andf'C] Pi t t sbur gh Compound B (ePdsibh, f o
respectively, along with MRI. A reference tissue model (MRdMvas used to estimate ndisplaceablebinding
potential BPwp) of [ 1C]PBB3 using reference regions defined with two ways; 1. mandafiped regions on the
cerebellar grey matter and 2. optimized regions extracted from cerebral and cerebellar grey matter voxels that ca
considered to hava low likelihood of tau accumulatiorBPnp[cb] and BPnp[ 0 p ] r e s peposttionwasl y )
visually assessed with SUVR images &t¢]PiB PET.

Results: All participants wee PiB-negative. Compared witBPnp[cb], BPnp[op] values werencreased inall
participants Figure 1), and differential diagnostic performance between PSP and HCs measured by the area under
ROC curve were also improvedigble 1).

Conclusions: Using optimized reference ma@#np values increased in tau PET imaging in +#AID tauopathies,
presumably reflecting improvement of underestimation RPnp due to involving tau accumulation in reference
regions.

Figure 1 Representative BA, images in PSP

Table 1

BPND[Cb] BPND[Op] 0.5 HC PSP AUC
. BPnp[cb] | -0.04 (0.17) | -0.04 (0.18) 0.474

Grey matter
BPnp[op] | 0.07 (0.19) | 0.11 (0.21) 0.656
BPnp[cb] | -0.24 (0.16) | -0.18 (0.17) 0.805

White matter
BPno[op] | -0.15 (0.17) | -0.05 (0.20) 0.981

HC: healthy control, PSP: progressive supranuclear palsy
AUC: Area under the ROC curve

-0.25
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Factors associated with negative amyloid PET for eligibility assessment in multicenter
Alzheimer's therapeutic trials

John Seibyh 2 Olivier Barret 2 Gary Wisniewsk, Kenneth Marek ?

linstitute for Neurodegenerative Disorders, New Hawh,United States
’Molecular Neurolmaging, LLC, New Have®T, United States

Objectives: Multicenter clinical treatment trials in Alzireer disease (AD) commonly employ PET amyloid imaging
for determining participant eligibility. There is intense interest in optimizing PET eligibility assessments using
qualitative and quantitative interpretation, either alone or in combination, to tetguearoll appropriate AD
participants. Previous multicenter studies showed highly variable rates of negative or ineligible scans (5% to 41
Factors potentially associated with this variability include clinician diagnostic bias, reader bidegrfactors. This

study systematically evaluated the factors associated with negative amyloid PET in a series of multicenter /
therapeutic trials.

Methods: 5,357 F18 Florbetapir PET scans were obtainedcateningin preclinical, prodromal, and early
Alzhet mer 6 s di s eas e Fr3dherapeutidtrald. Eacimscan was interpreted accdzding to the florbetapir
visual read method and required agreement by either two expert independent readers or a reader and an indepe
composite SUVr dependingn the trial. A series of candidate clinical, technical, and methodological factors were
identified and analyzed in a linear mixed discriminate function model for identifying factors strongly associated wit
a negative florbetapir PET scan.

Results: The nost important individual factors associated with a negative amyloid PET scanosbret status with
at risk>prodromal> early ADenrolling site clinician, and scan interpretation methodology (visual vs visual +
guantitation).

Conclusions: The clinicalstage of the cohort is the most important factor predicting the number negative scans. |
addition, enrolling centers and use of quantitation in eligibility are associated with negative scans rates, suggestir
role for additional diagnostic standardizetiand attention to how PET eligibility
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Tau ligand PBB3 binds with broad range of tau lesions: Immunohistochemical and
histochemical analyses in tauopathy patients

Shunsuke Kaa', Naruhiko SaharfaHitoshi Shimada 3 Wenlang Lirt, Makoto Higuchf, Tetsuya Suhafa
Zbigniew Wszolek, Dennis Dicksoh

!Department of Neuroscience, Mayo ClinlacksonvilleFL, United States

2Molecular Imaging Center, National Institute on Radiological Sciences (NIRS), Chiba, Japan
3Department of Neurology, Graduate School of Medicine, Chiba, Japan

“Department of Neurology, Mayo Clinic, Jacksonville, Bnited States

Background: Accumulating evidence has shown that pathological tau is a promising therapeutic target for Alzheim
disease (AD) and other tauopathies. To develogarmeted therapyt is necessary to establish assay systems to
visualize in vivo tau pathology for monitoring the efficacy of an-tanii drug. Positron emission tomography (PET)
imaging of tau pathologies is currently available using several tau PET ligands, includiggBBBC Meanwhile,

more compelling in vivo and neuropathological evidence supporting binding of PBB3 to tau lesions in divers
tauopathy is still required.

Method: We performed PBB3 fluorescence and immunohistochemistry withanéntibodies in brain stens from

AD, primary agerelated tauopathy, progressive supranuclear palsy (PSP), corticobasal degeneration (CBD), Pi
disease, globular glial tauopathy, frontotemporal dementia and parkinsonism linked to tau gene on chromosome
(FTDP-17-MAPT), and agd healthy subjects.

Results: PBB3 detected tau lesions composed of both and eithereggeat and 4epeat isoforms, but the binding
property of PBB3 varied among diseases. Extracellular tangles in AD or-ETDWth R406W mutation strongly
bound to BB3. In contrast, PBB3 less frequently detected coiled bodies argbsiive threads in PSP and CBD,
and Pickoés bodies in Pick disease.

Conclusions: PBB3 binds with various types of tau lesions includingBeat and 4epeat tau deposits not only in
neuron, but also in glia. Further studies, including binding assay using brain homogenates and electron microsc
analysis, will clarify the differencein binding property among tau lesions.
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AV-1451 tauPET in progressive supranuclear palsy variants

Keith Josephslennifer Whitwell Nirubol TosakulwongStephen WeigandRonald Peterseglifford Jack,Val
Lowe

Mayo Clinic,RochesterMN, United States

Background: Different clinical variants of progressiv Midbrain Pallidum
supranglear palsy (PSP) have been described, the n . 257
common of which is Richardson syndrome. T Lok
relationship between these clinical variants and pathol o $ T & é

is heterogeneous, with all variants associated with
pathology but with varying patterns of tau deposi
within, and across, brain regions. TR&ET imaging using
AV-1451 demonstrates stri 10 21 0
disease (AD), although it is unclear whether uptake ' ‘ ' ' : '

Tau PET SUVR
Tau PET SUVR

1.5

. . ; PSP variants CN  Typical AD PSP variants CN  Typical AD
observed in the different variants of PSP.
Aim: To determine whether tau deposition ¢e identified Supplemantary motor:area Rrecentral gyrus
on AV-1451 tadPET in different clinical variants of PS} 25 1 20
compared to cognitively normal (CN) subjects and 18 -

compare the degree of uptake with that observed 3 2°7

Al zhei mer6s disease (AD).

1.6

14

Methods: Six subjects representing four clinical \aanis 4 121 § %

of PSP underwent taBET imaging with AVV1451. These 10 % £0

subjects were compared to 101 agatched CN subjects T l ' r ' r

and 19 SUbjectS W|th AD Regional tﬁlET Uptake was PSPvariants CN  Typical AD PSP variants CN  Typical AD
calculated for nine regions typically associated with tau

deposition in PSP (midbrain, catd, putamen, pallidum, supplementary motor area, superior frontal lobe, pre anc
post central cortex, and thalamus).

Tau PET SUVR
Tau PET SUVR

Results: The PSP subjects showed evidence for subtle elevatdeEHawptake compared to CN subjects across all
regions. Uptake was pagtilarly evident in midbrain, pallidum, supplementary motor area and precentral cortex
(Figure). The degree of teRET uptake in PSP was lower than AD acrossegfions exceptnidbrain,pallidum and
thalamus. Subtleegional differences were observed betwehe different clinical variants of PSP, witltreased
uptake in general beifgghestinthosewi t h Ri char dsonds syndr ome.

Conclusions PET imaging using AVML451 can detect a signal across the different clinical variants of PSP, althougt
the degree fouptake is far less than that observed in AD. This ligand may be sensitive enough to detect regior
differences across the clinical variants of PSP.
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Modelinginvivot he pat hol ogy behind medial tempor
implications of amyloid and tau PET imaging

Konstantinos Chiotfs Laure SaintAubert, Elena Rodrigue¥ieitez', Antoine Leuzy, LenaCavallir?, Agneta
Nordberd 3

Dept NVS, Center for Alzheimer Research, Translational Alzheimer Neurobiology, Karolinska Institutet, Stockhols
Sweden

’Department of Radiology, Karolinska UniveysHospital Huddinge, Stockholm, Sweden

3Department of Geriatric Medicine, Karolinska University Hospital Huddinge, Stockholm, Sweden

Introduction: The development of amyloidand tauspecific PET ligands has enabled the study ofith&ivo
relationship letween cerebral atrophy and the two key pathologies (fibrillar ambleia and tau deposits) of
Al zhei mer6s disease (AD).

Methods: Nine patients with AD dementia and eleven with mild cognitive impairment, all positive for amyloid
deposition (f*C]PIB stdus), and four agenatched healthy controls, underwent structural MRI (T1 sequence) as well
as PET imaging with an amylegbecific and a taspecific PET tracers*i{C]PIB and(S)}['®F]THK5117 (also know

as [8F]THK5317), respectively. An experiencaduroradiologist rated the MRI scans for Medial Temporal Atrophy
(MTA), using the Scheltens scale. PIB SUMR and (S)}THK5117 DVRseo retention in the hippocampus was
calculated with respect to the cerebellar grey matter, following the applicationre€iton for partial volume effect.
Cumulative link and linear mixed effects models were applied to investigate the relationship between imagit
modalities, after correcting for diagnosis. The presence of a causal mediation (indirect) effect wasttettedse

of Monte Carlo simulation.

Results: (S}yTHK5117 DVR retention in the hippocampus was found to be positively correlated to MTA score
(Likelihood-ratio=6.06, p=0.01), while no direct relationship was found between MTA score and PIB SUVR retentio
in the same region (Likelihoedtio=0.08, p=0.77). A positive correlation was found betw&iHK5117 DVR and

PIB SUVR retention in the hippocampus\&ue=11.96, p<0.01). Mediation analysis identified a positive indirect
effect of PIB SUVR retentionon MTA score, through increasing)THK5117 DVR retention (Indirect effect
estimate=2.25, p<0.01).

Conclusion: Local tau pathology in the hippocampus is directly positively related to MTA and fibrillar amyloid
pathology. Although no direct associationsffaund between fibrillar amyloid pathology and MTA, evidence exists
of an indirect neurotoxic effect of amyloid pathology through promoting the accumulation of tau pathology.
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History of estrogen replacement therapy modulates theelationship of age and amyloid
burden to hippocampal wlume

Vaishnavi Rab >3 Aaron Schult? * 8 Elizabeth Morminé 4 Molly LaPoint 3’ Keith Johnsoh* > ® 7 Reisa
Sperling **3 Jasmeer Chhatwaf- °

!Department of Brain and Cognitive Sciences, Massachusetts Institute of Techndlpginitdd Sates
2Department of Neurology, Massachusetts General Hospita),Uited States

3Athinoula A. Martinos Center for Biomedical ImagingAMUnited States

“Center for Alzheimer Research and Treatment, Brigham and Women's Hospitalnhed States
*Harvard Medical School, M, United States

®Division of Nuclear Medicine and Molecular Imaging, Massachusetts General Hospial)ited States
'Department of Radiology, Massachusetts General Hospita),Whited States

Introduction: Several groups have showmeehted amyloid burden is associated with decreased hippocampal volume
(HV), closely Ilinking Al zhei merds pathology to hipyg
modulated by estrogen, though the effects of-pustopausal estrogerplacement therapy (ERT) on HV remain
controversial. We thus examined whether history of ERT modulates the relationship between amyloid burden, ag
and HV in 231 cognitively normal elderly participants in the Harvard Aging Brain Study.

Methods: 11GPittsourghcompound B (PiBPET, structural MRI, and setéported ERT history were used in linear
regression models examining the crssstional relationship between age, amyloid burden and HV in women with
(n=58) and without (n=77) a history of ERT, as veetilomparison group of men (n=96).

Results: Average age and amyloid burden were similar across groups. We observed that women with a history
ERT had significantly greater HV for a given age than those without a history of ERF-@.06, p=0.046)Higher
amyloid burden significantly predicted decreased HV in the entire samgpig-2.32, p=0.022).This relationship
was driven by the subset of women with a history of ERT, in whom increased age and amyloid burden were simile
and significantly pedictive of decreased HV (PiBid=-2.74, p=0.008; Age:sk=-3.11, p=0.003) .In contrast,
amyloid burden was not a significant predictor of HV in women without a history of ERT or in men, after controlling
for age (both p>0.2).

A.

Conclusions: These reults et p=0.046
suggest that women with a histor § ) T oo

of ERT may be less sensitive t 3 \\_ £

agerelated decreases in HV tha §** . ‘
men and women with no history o £ x g

ERT, but also that ERTreated 2°* g mo- { 1

women may be more susceptib T  mm wenioes P

to amyloidrelated hippocampal 2-o- s womenwinou err sistory (o-77) ek

volume loss. Together, the S Worken whh ENT Hiskyy (w58} , . , :
results suggest that sex and EF i R '8 Men Wormen Women

. . ERT- ERT
history may be relevant factors i é

interpreti ng re|ati0nships betwee  Figure 1: ERT modulates the relationship of amyloid burden and age to hippocampal volume. (A) After adjusting hippocampal
. . volume for age, amyloid burden was a significant predictor of hippocampal volume in women with a history of ERT, but not in
HV, age and amyl0|d burden ir  menor women without a history of ERT. (B) Women with a history of ERT had greater HV for age than women with no history

clinical research settings. of ERT.

Table 1: Age and Amyloid Burden as Predictors of Hippocampal Volume (HV ~ Age + PIB)
Avg AMNART vyearsof AvgPIB

S N Age VIQ  Education DVR FLR Effect of Age on HV Effect of PiB DVR
' | | Raw 5 Std S p-value | ”R'a\vra 'Std B p vjlue E
Men 96 745 1211 1586 1.164 -65.11 -0.44 < 0.0001 -268.45 0.05 0.597
Women ERT 77 738 119.7 1558 1178 -70.35 -0.58 < 0.0001 506.71 0.11 0.239
Women ERT+ 58 733 1216 1553 1177 -50.01 -0.36 0.003 -1463.90 -0.32 0.008
VC-r: up Difference (p-va JC!E 0.48 0.44 0.62 0.8757 .

(bold denotes significant at p < 0.01)
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Absolute quantification of [L8F]-AV45 PET using modelbased kinetcs with a metabolite
corrected arterial input function

Julie Ottoy, Jeroen VerhaegheEllis Niemantsverdriét Leonie wyffels, Charisse SomefsSteverDeleye, Sarah
Ceyssens Sigrid Stroobants Sebastiaan EngelborghSteven Staelenhs

Molecular Imaging CenteAntwerp University, Wilrijk, Belgium

’Reference Center for Biological Markers of Dementia (BIODEM), Institute-Bange, University of Antwerp,
Belgium

3Nuclear MedicingAntwerp Univesity Hospital, Edegem, Belgium

Here we report on the kinetic modeling faBF}AV45 data. Dynamic 60 min [18FAV45 PET (348+81 MBq) was
acquired in 9 Alzheimer Diseased (AD; MMSE 22.0£0.9), 15 mild cognitively impéui€d; MMSE 26.5+2.0), and

5 (cognitively) healthy control (HC; MMSE 29.7+0.5) subjects. Arterial input was measured continuously over
detector complemented by manual samples for HPI C

metabolite analysis. The two tissue compartmental mc
(2TCM) was reqired (lowest Akaike values) in all brair
regions to describe th&@§F}AV45 tissue time activity curves 2
(TACs) and to derive total volume of distribution (VT =
Distribution volume ratios (DVR) with cerebellum (CB) ¢ =~ -
reference were derived from the 2TCM Values. Static scar e m : "
SUVr with CB as reference region were calculated from  B) « « « & & & &

e

W HC
Hl MCI
Il AD dementia

50-60 min p.i. data. 5
We measured a plasma free fraction of 11.24+4 % and « lh
32+14% of parent fraction remained at 10 min. 2
The mean VT was significantly increased in the precis
only for AD (+38+8%, ANOVA, p<0.05) (Fig 1A) anc 0oL E 8 N o

equally the DVR was significantly increased for AD (p<0.C () I S
parietal and posterior cingulate cortex +44+13% and +33 251

respectively; and p<0.01: +47+11% precuneus). Moreo
also compared to MCI the\IR for AD was significantly
increased (+24+9%, p<0.05) in the parietal cortex (Fig. 1E

SUVr

The SUVrs were significantly increased for AD in the anter ool
cingulate, the frontal and parietal cortices (p<0.05) and &
precuneus (p<0.01), the latter for MChasll (p<0.05) (Fig

1C). Further, SUVr was significantly but only moderate [&r "2
correlated with VT (r: 0.38.61; p<0.05) while stronger with =" @ netsnow s s s e eerence e
DVR (r: 0.540.82; p<0.05). ,
Importantly, compared to the DVR
average SUVr differences between M(
and HC were overéimated in all
regions (+9+4%) while underestimate
between the AD and MCI groups (
16+2%).

Absolute VT and relative DVR
guantification determined from full
kinetic modeling showed more
discriminative power compared t
simplified SUVr (Fig. 2).

Figure 2 Average spatially normalized Vr and SUVr images for the three groups overlayed on the MR
template. Parametric Vr images were obtained using Ichise’s multilinear analysis and average Vr images
were scaled to the mean cerebellar Vr value of the respective group.
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Sex differences in the association between AD biomarkers and brain agingtoomes

Timothy Hohman

Vanderbilt University Medical Center, TN, United States

Women are disproportionately affected by Al zhei mer
Previous autopsy work has suggested that, in the presence of AD neuropathology, females are more susceptible 1
clinical manifestation DAD. This manuscript extends that work by evaluating whether sex alters the establishe:
associations between cerebrospinal fluid (CSF) biomarker levels and brain aging outcomes (hippocampal volu
cognition). Partici pant s Digease &deumimagwonitibitiveo(ADNK &nd inchutled h
individuals with normal cognition (n=348), mild cognitive
impairment (n=565), and AD (n=185). We leveraged mix =
effects regression models to assess the interaction betwee
and baseline cerebrospirfhlid biomarker levels of amyloid

b-4 2 {42) &nd total tau on crosectional and longitudinal
brain aging outcomes. We found a significant interact *
bet ween s42 an loagitutlinahHppocampal atroph &
(p=0.002), and longitudinal decline in memdgp=0.017) and
executive function (p=0.025). Similarly, we observed
interaction between sex and total tau level on longitudi
hippocampal atrophy (p=0.008), and longitudinal decline %
executive functi on -42mrd@otaldad §
levds indicative of worse pathological changes showed ms
rapid hippocampal atrophy and cognitive decline. The
difference was particularly pronounced among individu
with MCI, carrying an APOE U 4 all el e,
education. These results provigrevivo supportthat females
may be more susceptible to the clinical manifestation of Al

Hippocampal Vol
|
&
g
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o

Figure 1: Females show a faster rate of hippocampal atroj
in the presence of endance "™ Cerebrospinal Fluid AR-42 (pg/mL) v ADb

Figure 2: Females show a faster ratehgppocampal
atrophy in the presence of enhanced CSF tau levels. "
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Theut i ity of AD ol i gomamestofiAD t he di agnosi
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Christopher Winrow, Mary Savagg et al.

Merck & Co, Inc., PA, United States

2LAP&P consultants, Netherlands

30xford University, Oxford, United Kingdom

“The University of Melbourne, Australia

SNorwegian University of Science and fiaology(NTNU), Norway

Al zhei mer 6s disease (AD) is t heMamp s ksécetadntherapy aganstiAD d

is currently wundergoing Phase 3 <clinical Wihtharecent an
emegence of Ab oligomers (ABbO) as the most toxic Al
di fferent wutility of ABPO in the diagnosi s, prognos
automated assay for their scarpe/ mL) det ecti on i n human CSF, and (:

and/or a marker in evaluating drug/oligomer pharmacodynamics in preclinical/clinical models of APP processing.

To achieve the former, we us edde vteH eo p Sspenific U ZSBe@ssay that e r
discriminated AD from control subjects in three commercial cohorts (J.Neurosci. 2014, 34(&7)8Bdrthermore,

using the assay and working collaboratively with our academic partners (University of Melbouord, nifrersity

and NTNU), we have explored the correlation of CSF oligomers with PET classification and cognitive scores in thr
crosssectional/longitudinal AD and Control cohorts (AIBL, OPTIMA, TrgnderBrain).

Finall vy, i n our e phéarmacdadynanoc biondaeker in refpgnseAdsecretase inhibition, we used ¢
cisterna magn@orted rhesus monkey preclinical model in a faay crossover designTreatment with secretase
inhibitors (BACE, GS or vehicle) resulted in a significant (~80%) c&dn in oligomers in rhesus CSF in a time
/dosedependent fashion, enabling a revised model of r

Together, these findings highlight the potlyeasa nosel u
marker of pharmacodynamic response to secretase inhibitor therapy irudlDe work is hoped to measure oligomer
levels in CSF samples from subjects of BACEi clinical trials.
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Measurement of neuronal function usingan early frame amyloid PET multivariate
classifier

Dawn Matthew Ana Lukic', Randolh Andrews, Miles WernicK 2, Stephen Strothér’, Mark Schmidt, et al.

IADM Diagnostics, LLC, I, United States

’Medical Imaging Research Center, lllinois Institute of Technoldgynited States
3Rotman Research Institute, Baycrest Hosp, Canada

4Janssen Research & Development, Janssen Pharmaceutica, Bsdgiem

Background: Measurement of amyloid burden provides important confirmation of AD pathology for clinical trials
and diagnosis. However, many amyloid+ early stage subjects do not worsen clinically during the timeframe of
clinical trial, suggesting that aeasure of neurodegeneration predictive of decline can provide a useful adjunct
Previous studies have shown correspondence between perfusion measured by the early amyloid frames follov
tracer injection and FDG PET comparing ROIs affected in AD. Mulatmachine learning approaches, by taking
into account relationships between affected regions and maximizing signal/noiseffenaymore sensitive means

for detection of disease related chas@s we have demonstrated VAIDIG.

Methods: Using summed yhamic florbetapir image frames acquired during the first six minutes ipgsttion for

104 ADNI subjects, we applied machine learning with iterative resampling to develop and test image classifiers air
at measuring AD Progression. Training classessisted of 10 NL amyloihegativef), 19 subjective memory
complaints (SMG), 11 NL/SMC+, 9 MCI+, and 14 AD+ based upon clinical diagnosis and late timeframe amyloid
status. Independent testing was applied through L-€ameOut analysis and to 41 additionst¢ans. Early frame
amyloid (EFA) classification was compared to that of an independently developed FDG PET AD Progression classit
by scoring the FDG scans of the same subjects at the same timeSwairg.distributions and correlation with clinical
endpoints were compared to FDG.

Results: The EFA classifier produced a primary pattern similar to that of the FDG classifier (Figure 1) whost
expression correlated highly with the FDG patterrs¢fRared 0.71 (Figure 2), and that within amyloid+ subjects
(N=34) correlated with MMSE, CDRb, and ADAScog13 (Rsquared 0.35, 0.37, 0.52).

Conclusions: These results show the ability to obtain a functional measure using EFA with the potential to achie\
the predictive utility approaching FDG through the use oftivariate classifier approaches.

Figure 1. (a) FDG PET AD Progression classifier eigenimage and (b) Early frame amyloid
AD Progression classifier eigenimage. Blue = hypometabolism (FDG) or hypoperfusion (EFA)
and Red = preservation of metabolism (FDG) or perfusion (EFA), relative to whole brain.
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40
o 5.0
S 30 o 40
=3 o
2 20 o 30
o S
o 2 2.0
=i Q
g 1.0 {go 1.0
= & 00
g 00 Jr =
@© <C
= 1.0 3
>-1.
© * 20
w

-2.0 -3.0

NL Am- SMC Am- NL Am+ MCI Am+ AD Am+
10 19 11 9 14 8 19

(b) FDG AD Progression Classifier Score

| . 1
S1p T

NL Am- SMC Am- NL Am+ MCI Am+ AD Am+

13

Figure 2. Classifier scores from (a) the early frame amyloid scans measured using the EFA functional
classifier (Leave One Out independent test results) and (b) the FDG PET scans from the same subjects
where available, using an independently developed FDG AD Progression classifier. Classifiers were blind

to diagnosis and late frame amyloid status.

Results are shown grouped according to these attributes.

(Column height = group mean, bars = SEM:; number = number per group. NL = cognitively normal, SMC
= normal with subjective memory complaint; CV1 = classifier score)
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Figure 3. Correlation between EFA functional classifier and FDG PET AD Progression classifier scores

(CV = Canonical Variate).
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Risacher, ShannohPE72

Preliminary analysis of the association between retinal nerve fiber layer thickness and
cerebral amyloid deposition

ShannorRisachet 2 Darrell WuDunr, John West 2 Brenna McDonalti?2, Martin Farlow 2, Sujuan Gab?, Liana
Apostolova: 2 Fredrick Unverzagdt? Andrew Saykit 2

Yindiana University School of Medicinexdianapolis, IN United States
?Indiana Alzheimer Disease Center, Indigods, IN, United States

Introduction: Retinal degeneration and impaired retinal function have been observed in mild cognitive impairmer
(MCl) and Al zhei merdos disease patients (AD) [1, 2],
retina concurrent with thierain [3]. We have previously reported on the relationship of contrast sensitivity, measure
using frequency doubling technology (FDT), and cerebral amyloid deposition [4]. In this report, we complete
preliminary evaluation of the relationship of retimarve fiber layer thickness (RNFL), measured using optical
coherence tomography (OCT), with cerebral amyloid deposition.

Methods: Nine cognitively normal participants from the Indiana Memory and Aging Study (IMAS) underwent OCT
and amyloid PET imaging wit[*®F]florbetapir. After standard preprocessintFflorbetapir SUVR images were
created using mean whole cerebellum binding as a reference region. Mean regional SUVR from cortical, precun
and cingulate regions of interest (ROIs) generated usirgSkréer version 5.1 were extracted. The relationship of
RNFL thickness and‘{F]florbetapir SUVR was evaluated using a linear model, covaried for age. Partial correlatior
coefficients () are reported.

Results: Mean RNFL thicknesses in the superior aadat retinal quadrants were significantly associated with mean
cingulate (p<0.05; Fig 1A & 1B) and mean precuneus (p<0.05, Fig 1C & E)i¢rbetapir SUVR, and showed a
trend for association with mean corticdHJflorbetapir SUVR (p<0.1; Fig 1E & 1F).

Conclusions:Significant associations between retinal neurodegeneration and cortical amyloid were observed. Giv
the previous reports of retinal amyloid deposition, the observed retinal changes may be in part due to retinal amyl
deposition.

[1] Kesler(2011).Clinical Neurology and Neurosurgery
[2] Risacher (2013)Neurobiology of Aging

[3] Frost (2014)AAIC

[4] Risacher (2012HAI
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Risacher, ShannonhPE74

Initial evaluation of [*®F]AV-1451 au PET fromTh e Al z hRiseasaNeuimaging
Initiative: Relation to amyloid PET, MRI, and memory

Shannon RisachkF, Kacie Deters 2 John West 2, William Jagust, Clifford Jack, Michael Weine?, Andrew
Saykint 2

Yindiana University School of Medicingdianapolis, IN United States
?Indiana Alzheimer Disease Centéndianapolis, IN United States
3University of California Berkeley CA, United States

“Mayo Clinic,Rochester, MNUnited States

University of CaliforniaSan FranciscoCA, United States

Introduction: Amyloid-beta plaques, neurofibrillary tau tangles, neurodegeneration, and cognitive impairment are tt
hallmarks of AD. The PET tracet®F]AV-1451 was developed to bind to tau tangtesivo. The goal of this study

was an initial assessment of the relationship'@f]AV-1451 to other markers of AD pathology (amyloid PET,
neurodegeneration, and cognition) in the ADNI cohort.

Methods: Nine participants underwent¥F]AV-1451 scans, as well as longitudinal amyloid PET whtf|florbetapir,

MRI, and neuropsychological testing, with the most recent visit coinciding WRhAV -1451 scanning.}fF]AV -

1451 SUVR was extracted from hippocampad @ortical regions. Crossectional and twayear change in cortical
[*8F]florbetapir SUVR, hippocampal grey matter density (GMD), and memory were determined. ff¢ax {1451
SUVR was compared between diagnostic groups. Relationships betweeseniissl and longitudinal amyloid,
neurodegenerative, and cognitive measures &RV -1451 SUVR were assessed. Due to the small sample size,
only those with agadjusted partial correlation coefficientg)$0.5 are reported.

Results: Increased’fF]AV-1451SUVR was observed in MCI and AD relative to those with normal cognition but
significant memory concerns (SMC; Fig 1). Strong associations betw&gA\-1451 SUVR and memory
performance (Fig 2A), amyloid deposition (Fig 2B&C), and longitudinal chanpgpocampal GMD (Fig 2D&E)
were observed. Notably, consistent binding'8fJJAV -1451 in the medial temporal lobe was observed across subjects
at various intensities but cortical binding was highly variable across sulijatasnpt shown

Conclusions:These preliminary findings are consistent with the strong association between amyloid and tau, as w
as tau and atrophy rate. Memory was modestly related to tau deposition. Variation in cortical binding topograp
suggests the potential to identify phenmtysubtypes defined by tau distribution that will be examined in future studies
as the sample size increases.

A) Mean ['°F]AV-1451 SUVR in the Bilateral Hippocampus B) Mean ['®F]AV-1451 SUVR in the Global Cortex
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Verfaillie, Sandeii PE76

Tracer kinetics of [*®F]Florbetapirinheal t hy contr ol sisemsed Al zhe|

Sander C.J. Verfaillle Sandeep GolfaSofie M. Adriaansg Marissa Zwah Robert Schuft Tessa Timmer's?,
Colin Groot, Patrick Schobér Lothar Schwartg Philip Sceltens, Wiesje M. van der Fliér, Albert D.
Windhorst, Adriaan A. LammertsnfaBart N.M. van Bercké| Ronald Boellaard

!Alzheimer Center and Department of Neurology, VU Univekéaglical Center, Amsterdam, Netherlands
’Department of Radiology & Nuclear Medicine, VU University Medical Center, Amsterdam, Netherlands
3Department of Anaesthesiology, VU University Medical CeAti@sterdam, Netherlands

“Department of Epidemiology Riostatistics, VU University Medical Centé@ymsterdamNetherlands

Background: Al zhei mer 6s di sease (AD) is a progressive ne
of amyloid beta (ADb) .*¥F|Adbetapa positloremissiondomagraphy @ET). The aim gf |
this preliminary analysis was to identify the optimal model for describing tracer kinetics in AD patients and healtr
controls.

Methods: Four probable AD patients (50% male, age: 656 years, MMSE: 21+3) and 3 healifoy(66.6% male,

age 65+5 years, MMSE: 30+0) were included. 90 minutes dynamic PET scans (Philips Ingenuity TF) were acquit
immediately following bolus injection ofjF]florbetapir (305+29 MBq). Continuous arterial sampling was performed
until 65 mn p.i., and seven additional manual samples were taken for metabolite analyses.-Adtgstcation with

a T1-weighted MRI scan, tissue tir@etivity curves were extracted from the dynamic PET scan using PVENAIB

the Hammers template. Several plasimaut compartmentamodels wereevaluated and the Akaike Information
Criteria (AIC) was used to select the preferred model.

Results: Plasma metabolism was fast with a parent fraction of about 60% after just 5 miiEjésrijetapir kinetics

were bestescribed by a reversible two tissue compartment model with fitted blood volume fraction (2T4k_VB)
irrespective of subject status and size of region of interest. Whole brain grey matter distribution volume (VT) w.
4.51+0.87 and 5.05+0.62 for controlgdahD patients, respectively. VT values of a few specific regions are shown in

Figure 1.

Conclusion: This preliminary study indicates that 2T4k_VB appears to be the best model for desicriking
kinetics of [8F]florbetapir, both in healthy controlnd in AD patients. Nevertheless, further studies are needed to
substantiate these findings.

(1) Svarer C, Madsen K, Hasselbalch SG, Pinborg LH, Haugbol S, Frokjaer VG, et dladé@ automatic
delineation of volumes of interest in human brain PET irmag&ng probability maps. Neuroimage 2005 Feb
15;24(4):96979.
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Jones, David PE78

Principal component analysisbased scoring of PiB sans in the Mayo Clinic Study of
Aging

David JonesVal Lowe, Scott PrzybelskiMatt SenjemBradBoeve,David KnopmanRonald Peterseiglifford
Jack

Mayo Clinic Rochester, MN, Uted States

Background: There are biological and nédrological sources of variability in-@1 PiB scans. Variability in white
matter binding may confound methods of calculating standard uptake value ratio (SUVR) whether via explicit use
white matter ROIs or via partial voleraveraging.Therefore we explored principal axes of variability using principal
component analysis (PCA) in an effort to understa nd and isolate sources of variability encountered in PiB scann
of a large community dwelling sample of cognitively normathjects.

Methods: We study 1,343 PiB scans of cognitively normal subjects in the Mayo Clinic Study of Aging. All scans
were spatially normalized to a standard space, intensity normalized to cerebellar gray matter, and smoothed. In o
to investigate sbject related variability that is not necessarily dependent on regional variability, we performed PC/
on the symmetric (1,343x1,343) distance matrix of the dataset.

Results:  The first three principal g

components (PCs) explained 84.5% of t ren

variance(PC1 = 50.5%, PC2 = 27%, PC (k -~ I ,

= 7%) in the relationships between

the subjects captured in the distance

matrix. PC1 strongly associated wit ﬂ

known patterns of 0o

related PiB binding (Fig 1A). PC2 wa . 5

strongly associated with age and whi®: ) = _ )

tter (Fi lB) PC3 was associated wi Figure 1: Voxel-wise association between PC1-3 (A-C respectively) and PiB
ma g h : ¢ " images. The t-statistic for a one-sample t-test raging from (-50 to 50) is encoded
age, cognition, and cerebral spinal flui in the color bars.

related imaging changes (Fig 1C). In

generalized additive models, PC1 and PC2 could explain 88% of the deviance (P<0.001) in standard AD signa
SUVR values (Fig 2). In amdependent sample of CN (n=28) and AD (n=103) subjects, PG&vadh100%
agreement with visuaeads of PiB positivity.

Conclusions: Scoring PiB scans using PC1 is
theoetically free from contaminatio by factors
contributing to PC2 and PC3 and isalb achieve
100% agreement with visual reads of PiB positivity.
Therefore, PC1 may be an attractive method of
dichotomizing PiB scans in large populatibased
studies.

Figure 2: PC1 vs PC2 with SUVR encoded in the color bar. This
plot demonstrates that there is additional subject-related variance
that is captured by PC2 that is orthogonal to PC1, however SUVR
alone is unable to separate these sources of variance.
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Bilgel, Murati PE80
Patterns of longitudinal cerebral amyloid and blood flow changs

Murat Bilgef* 2, Lori BeasorHeld!, Dean Wong, Bruno Jedynak Jerry Princé * 5 Susan Resnick

!Laboratory of Behavioral Neurosaice, National Institute on Aging, Baltimore, MD, United States

2Department of Biomedical Engineering, Johns Hopkins University School of Medicine, Baltimore, MD, United
States

3Department of Radiology, Johns Hopkins University School of Medicine, Badtii@, United States

“Department of Mathematics and Statistics, Portland State University, Portland, OR, United States

*Department of Electrical and Computer Engineering, Johns Hopkins University School of Engineering, Baltimore,
MD, United States

Background: Cerebral metabolism/activity and amyloid accumulation have a complex relationship that has not be:
well-characterized longitudinally.

Method: We extracted longitudinal patterns from cerebral amyloid and regional cerebral blood flow (rCBF) data &
measured by concurrentC-PiB and™®O-water PET imaging using 128 participants with up to 7 PET scans from
Baltimore Longitudinal Study of Aging. 46 had elevated PiB levels at last visit. We used a novel method thi
temporally aligns individuals with similaPiB and rCBF images. This alignment in time allowed us to extract
longitudinal trajectories that describe-cocurring changes in PiB and rCBF images. In analogy to modes obtained
from principal component analysis (PCA), we extracted two orthogonaltlminggl trajectories, and computed a
progression score for each PiB+rCBF pair that reflects their location along each of the two trajectories.

Results:
Figure. Estimated longitudinal patterns of PiB DVR and rCBF.

First pattern revealed PiB signal
\ increases in precuneus, frontal and
lateral parietal regions. rCBF
decreased in precuneus, temporal,
posterior and medial occipital
regions, and increased in inferor
lateral and medial aspects
sensorimotor strip.

1stlongitudinal progression pattern

PiB DVR\

Secondpattern revealed PiB signal
increases in medial sensorimotor
strip and precuneus. rCBF decreased
in insula, orbitofrontal, inferior
temporal and lateral temporoparietal
regions, and was preserved in medial
sensorimotor strip.

PiB DVR\ /rCBF

Elevated PiB status was aswgied
with higher progression scores in the
first pattern p<0.0001), adjusting for
age and sex. Progression scores in the
second pattern were associated with
elevated PiB status after additionally
adjusting for first pattern scores

/ rCBF

(p=0.01 at baseline an@-0.0003 at last visit).

Conclusions: The first pattern may reflect earlier changes in rCBF thadaour with earlier amyloid accumulation,
whereas the second pattern may reflect changes that occur in later stages. The presertedonet for exploration
of heterogeneity in longitudinal progression and can be applied to jointly analyzing multiple types of images.
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In vivo assessmentof markersoAb & t au pat hol aveteranswithVi et n
chronic posttraumatic stress dsorder

Tia Cumming, Alby Elias?, Mal Hopwood, Jeffrey Rosenfefd®, Vincent Doré 4 Fiona LamB, Rob Williamg,
Laura Margisofy Olivier Salvadd, Colin Master$, Victor Villemagné- 4 Christopher Rowe*

The Florey Institute of Neuroscience & Mental Health, University of Melbourne, Australia
2Department of Psychiatry, University of Melbourne, Australia

3CSIRO Biomedical Informatics, the Australian eHealth Research Center, Brisbane, Australia
“Molecular Imaging & Therapy, Austin Health, Melbourne, Australia

*Department of Surgery, Central ClimicSchool, Monash University, Melbourne, Australia
®Department of Neurosurgery, Alfred Hospital, Melbourne, Australia

Background: Epidemiological studies indicate a nearly twofold increase in risk of dementia associated with Po:
Traumatic Stress Disordé?TSD) in military cohorts, however mechanisms contributing to this relationship are poorly
understood. The aim of this study was to investigate if Vietham war veterans without mild cognitive impairment
dementia, but with chronic combat related PTSDsh evi dence of Al zhei mer o6s di
as assessed ymyloid and tau imaging with PET.

Methods: Sixty-seven male participart80 veterans with chronic PTSD (aged 67.9+2.6 years) and 37 controls (agec
74.31£8.3 years)underwent bdt tau and amyloid PET imaging scans with 48F1451 and 18Hlorbetaben or 18F
flutemetamol, respectively. While 18%v/1451 SUVR was calculated using the cerebellar cortex as reference region,
the whole cerebellum and the pons were used as referencesrégiofh8Fflorbetaben and 18Hutemetamol,
respectively.

Results: Despite the PTSD cohort being significantly younger than the controls, there was a significant difference
18FAV1451 retention between the PTSD and control groups in the temporopdtiat0.12 vs. 1.13£0.13,
p=0.017) and frontotemporal (1.14+0.12 vs. 1.06£0.13, p=0.018) regions. A similar, albeit not significant, trend w
observed in the mesial temporal cortex (1.1940.12 vs. 1.12+0.17, p=0.058). There was no significant diffArénce i
burden between the groups

Conclusions: Our preliminary findings suggest that chronic PTSD might be associated with higher neocortical ta
deposition later in life. More studies to confirm these results are warranted.
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Bark, Johni PE&4

APOEA4 genotypepotentiates the effect of amyloid on tau deposition in clinically normal
older individuals

John BarkBernard Hanseeuvharon SchultzElizabeth MorminoJasmeer Chhatwdtelly Judge Reisa Sperling,
Keith Johnson

Massachusetts General Hospital, Harvard Medical School, Boston, MA, United States

Background: Betaa my | oi d ( Ab) and entorhinal tau deposits r
(AD) that accumulate long before evident clinical symptoms, according to autopsy stiidjesetic risk factor for

AD, APOE has been linked witheare r pr esence and grlethi$ @osseational stody, wa t i
investigated the relationships among APOE, Ab, and

Methods: A subset of Harvard Aging Brain Study participants (n=120, female=56.6%, ag88yr6acrwent APOE
genotyping, tatPET (F18T807 [AV1451]), amyloidPET (C11PiB), and volumetric MRI, with all imaging occuring
within one year.Participants were dichotimzed by E4 status: THirty ve (29. 2%) parti ci par
A SUVR was catulated using a FreeSurfdefined entorhinal cortex region of interest for T807, while a DVR
averaging cortical Ab burden was calcul ated for Pi |
linear models to evaluate the respective impa o f E4 status and Ab on tAhu a
analyses were aggdjusted.

Results: | n separate model s, Ab (T=5. 2, p<.0001) and
entor hinal t au deposi ficantyrcorreldaed mith itan €€4,1, pe.0001y, whebE4 §T=1g3N i
p=.210) did not. The interaction between Ab and E4
that the relationship bet ween @004 thantnd&d netaraess (2.1, o n
p=.042). Similar results were found when using inferior temporal rather than entorhinal tau (data not shown).

Conclusion These results suggest t hat the APOE4 gdoanmot vy
agreement with recent autopsy research (Farfel et
could explain higher tau levels. More participants and longitudinal imaging data will further elucidate the effect ¢
APOE o n taé pathalagyd
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Dickerson, Brad PE86

An update on imaging typical and atypical AD and FTLD spectrum tauopathies with
[18F] AV1451 PET and PiB PET

Brad DickersonSara Makaret2Chenjie Xia,Scott McGinnisChristina CasadKeith Johnson

Massachusetts General Hospitaarvard Medcal School, CharlestowMA, United States

Objective: To image tau athology in vivo using PET in patients with clinically typical and atypical AD and
Frontotemporal Lobar Degeneration (FTLD).

Background: A critical unmet need for AD and FTLD research, especially therapeutic trials, is the development c
biomarkers to det# and quantify pathological tau in vivo in the broad spectrum of tauopathies.

Methods: We used [18F] AV1451 to scan a series of patients with AD and FTLD, including typical and atypical AC
and vFTD, PPA, CBS, and PSP. We analyzed SUVR (cerebellum redgrémia to localize and quantify [18F]
AV1451 signal. We also eregistered analyzed [18F] AV1451 images to MRI images for visualization and calculation
of % atrophy relative to controls.

Results:[18F] AV1451 signal was elevated in brain regions hypo#teekio be involved in neurological dysfunction
based on clinical symptoms and in which other evidence of neurodegeneration was present based on atroph
hypometabolism.

Conclusions:[18F]AV1451 is very promising as a tau PET ligand for imaging tau paglgoh vivo in patients with
typical and atypical forms of AD. In vivo results suggest the potential for its use for certain applications in FTLD, bt
there is evidence of signal uptake in patients who likely do not have tau pathology. Furthermorejatacom
autoradiography studies raise questions.
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Hanseeuw, Bernart PES8

Evidence that striatal amyloidosis is a marker of progression across the spectrum of
Al zhei mer 6s di sease

Bernard Hanseuw', John Bark, Jasmeer Chhatwaf, Heidi Jacobs Gad Marshalt 2 Elizabeth Mormind,

Kathryn Papp 2 Rebecca Amariglib? Dorene Rentz? Jorge SepulctePatrizia Vannini 2 Aaron Schultz, Reisa
Sperling: 2 Keith Johnsoh?

!Departments of Neurology, Psychiatry, Radiology, and the Athinoula A. Martinos Center for Biomedical Imaging,
Massachusetts General Hospital, Harvard Medical School, BosénUnited States

Center for Alzheimer Research and Treatment, Departmer¢af N o | ogy, Brigham and Wo
Harvard Medical School, BostoMA, United States

Background: Autopsy studies indicate that amyloidosis starts in neocortex and extends into striatum. Because amyl
(Ab) is a ri sk f ac tingestigated imvivaniee foagitudinat assodiation betweew eortical and
striatal Ab and disease progression in cognitively

Methods: One hundred thirtgeven CN elderly (Harvard Aging Brain Study; ages885CDR=0) had longitudinal
PiB-PET imaging. Ninetynine had tatPET (T807/AV1451) at followup. Participants underwent annual cognitive
testing over four years: Memory compositscores were derived from thetréal Selective Reminding Test (SRT)
and the Freand Cued SRT (FCSRT). We also analyzed baselind’EiB, logical memory, and clinical impairment

in fifty-two patients with MCI or mild AD dementia (ages=8 ; CDROO0O. 5) . Striatal (

neocortical PiB DVR aggregates were compared,gusarebellar gray as reference. We used meféett models

with random Intercepts, covarying age. In cognitively normal elderly, memory decline relates to

Results: R2 between baseline striatalnd corticalPiB DVR was sitatei B ceumbiation:aver tine
0.76.

CN: Memory decline was associated with baseline (striatai:
5.2/p=3*e7, cortical: T=4.3/p=2*e5) and longitudinal (striatal:
T=-3.1/p=.002, cortical: T=2.8/p=.005) PiB. Controlling for
baseline corticaPiB, longitudinal striataPiB still related to

\e2109%7) NAOWAIN

_ MEMORY (2)
memory decline (T=1.9/p=.054). = :g.g
Longitudinal striatal and corticalPiB related to enthinal and <0.3
inferior temporal T807 SUVTr (all p<2%d). Controlling for baseline :_8_3
corticalPiB, longitudinal striataPiB still related to entorhinal Bl <06
(T=2.0/p=.047) and inferior temporal (T=1.9/p=.056) T807. -0

MCI/AD: Crosssectional striatal (T=-3.3/p=.0@) and corticaPiB (T=2.1/p=.038) related to logical memory
(delayed recall). Controlling for corticéliB, striatal PiB still related to memory (127/p=.010). Striatal

(T=2.8/p=.005) and cortical (T=2.5/p=.012) PiB both predicted longitudinal CDR-o$toxes. Modeled as
simultaneous predictors, baseline stridd tended to predict increasing CESB over time (T=1.7/p=.087) whereas
corticalPiB did not (T=0.3/p=.747).

In cognitively normal elderly In patients with MCI/AD at baseline

16 - Conclusion: This data
Bl " . fop Hrecer—| "emi provides evidence that
g %0 9 10 o striatal Ab a
214 > o o o ° .
213 % 4 . relates to disease
R .
S = o |lowoo progression across the
o o
- O e I . AD spectrum, and that
5 1.1 = 4 o a ) the association is
£ 3 oo o
§ 10 22 _— 5 stronger _ than that of
Wo9 p cortical Ab,
0 (00 23} o0 O o} . .
0.8 temporal  relationship
., > 0 > 4 6 8 10 -04 -03 -02 -01 00 01 02 03 04 . |t lini |
Annual % change in striatal PIB (DVR) Difference between striatal and cortical PIB (DVR) :jnorl'e prOXIma 0 clinica
ecline.
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Patterns of tau accumulation: Preliminary analyses oflgange in serial*®F-T807-PET

Danielle M Cosié, Aaron P Schultz? J AlexBecket, Chris Leé, Nick Andrea, Kelly Judgé, Keith A Johnsoh 2

!Department of Radiology, Massachusetts General Hospital, Harvard Medical School, Boston, MA, United States
AthinoulaA. Martinos Center for Biomedical Imaging, Department of Neurology, Massachusetts General Hospital
Harvard Medical School, Charlestown, MA, United States

Background: Autopsy evidence suggests that tau deposition progresses according to a specificc guettenn
(Braak and Braak, 1991). It is now possible to image tau accumulation in vivo with seFiB8QBKAV1451}PET

Methods: We acquired 18H807-PET in 21 participants (age=72+8 yr; 13 clinically normal (CN), 8 with mild
cognitive impairment or M hei mer 6s di sease) at t wo ti me -1@0ominpt s
cerebellar gray reference) were calculated from 32 +afhtcortical and 3 subcortical FreeSurfdafined regions
(ROIs). Change in SUVR per year (cCSUVR) was calculated in B&; ROIs were filtered by baseline SUVR>1.1,
rank ordered by change in each subject, and tabulated across subjects. Asymmetry quotients were also calculate

ReSU|tS: Average number Of aCcumU|ating (CSUVR>( Table 1: Top 20 increasing ROIs, individually defined - Full Sample

ROls across all subjects was 31.2+9 of 67sfms, and

the grand mean cSUVR was 0.09 in these accumula 1 Inferior temporal (L) 14 66.70% 12 0.07

- H H 2 Pars triangularis (L) 14 66.7% 11 0.06

ROIs. The greatest increases (seen in >60% of subje— ey 7 T T

were observed in left middle temporal, bilateral p: 4 Middle temporal (L) 13 61.9% 8 0.10

. . . . 5 P i laris (R 13 61.9% 10 0.08

triangularis, and left inferior temporal ROIs (Table 1 rpm—r 7 T i

Hemispheric bias in accuraiion and deposition were z SlnfEri_ortemporaII((RL)) 12 L T
. e . . uperior tempora . a

not significant. Number of accumulating ROIs did n—5 e ) 12 57.1% 1 0.04

differ between CN and impaired groups, but mean cSU % Sl LT = - .

. . . . . . 11 Rostral anterior cingulate (L) 11 52.4% 11 0.04

in accumulating ROIs was greater in impaired subje 1 Temporal pole (L) 10 47.6% 9 0.09

—_ —_ 13 Amygdala (R) 10 47.6% 10 0.0

than CN (t=2.3, p-0.04)._Mean values qf the_ top 20 Re—32 o o S A 008

ranked by cBVR were bimodal for the impaired grouf s Banks STS (L) 9 42.9% 6 0.15

H 16 Isthmus cingulate (R) 9 42.9% 7 0.11

either greater than 0.12 or less than Q.O4. Value_s for_ Ty S 2 S 5 S

ranged from 0.01 to 0.11 for CN. Middle and inferii| 18 Temporal pole (R) 8 38.1% 12 0.09

temporal ROIs ranked highly (in >60% of subjects) witr 3 ST S R

groupwise rankings for both diagnostic groups. 21 | Rostral anterior cingulate (R) 8 38.1% 12 0.03

22 Insula (L) 8 38.1% 14 0.02

H . 141 1 H i 23 Amygdala (L) 8 38.1% 11 0.01

Conclusmns. Initial results of serial TSOPET imaging —7; e > v . e

suggest higher rates of tau accumulation for impai s Inferior parietal (R) 7 33.3% 12 0.12

H H H H 26 Superior frontal (R) 7 33.3% 12 0.07

p_op_ulatlons, but also prov!d_e evidence of ch_ange I 27T Caudal anterior cingulate (R) 7 33.3% 13 0.06

similar anatomy among clinically normal subjects a| 2s Caudal middle frontal (L) 7 33.3% 10 | 006

corroborate neuropathological studissggesting early —3; e ! T T T

neocortical spread occurring in inferior and midc 31 Entorhinal (L) 7 33.3% 9 01

. 32 Banks STS (R) 6 28.6% 11 0.18

temporal cortices. 33 Lateral occipital (R) 6 28.6% 6 0.15

34 Caudal middle frontal (R) 6 28.6% 14 0.11

35 Transverse temporal (L) 6 28.6% 7 0.09

36 Precuneus (L) 6 28.6% 14 0.09

37 Cuneus(l) 6 28.6% 9 0.08

38 Parahippocampal (R) 6 28.6% 14 0.05

39 Superior frontal (L) 6 28.6% 14 0.02

40 Ventral DC (L) 6 28.6% 16 0.02

41 Posterior cingulate (R) 5 23.8% 9 0.11

42 Pericalcarine (R) 5 23.8% 11 0.05

43 Isthmus cingulate (L) 4 19.0% 5 0.26

44 Inferior parietal (L) 4 19.0% 10 0.16

45 Ventral DC (R) 4 19.0% 12 0.10

46 Lateral occipital (L) 4 19.0% 6 0.09
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Impact of 18F T807 (AV1451) binding in the choroid plexus on measurements in nearby
structures

Christopher Lek Danielle Cosié, Kelly Judgé, Nicolas Andred, Reisa Anne Sperlirtg®, Keith Alan Johnsoh?

!Department of Radiology, Massachusetts General Hospital, Harvard Blesiithool, Boston, MA, United States
Athinoula A. Martinos Center for Biomedical Imaging, Department of Neurology, Massachusetts General Hospita
Harvard Medical School, Charlestown, MA, United States

3Center for Alzheimer Research and Treatment, Brighamd Wo mends Hospi tal, Harva
MA, United States

Background: High levels of T807 binding are occasionally seen in the choroid plexus (CP), which extends along tt
floor of the lateral ventricle, inferiorly into the temporal hormc®i the CP closely overlies the hippocampus, it is
highly likely that signal spitin complicates measurement of hippocampal T807 binding.

Objective: We sought to investigate the impact of CP T807 on nearby regions by evaluatiRgEMBoregistered
data n cognitively normal and impaired groups, exploring-dgpendence as a possible contributor.

Methods: We evaluated T8GPET (83100min) in 79
low amyloid older normals (ONow), 51 high
amyloid older normals (OMigh), and 17 younger ONdow R=043, p=6.4 65

normals (YN). T807 BVR (cerebellar reference) wa

calculated using MPRAGE and GTM partial volun

correction in Freesurfer regions: Choroid plexus (C

Hippocampus (H), Entorhinal cortex (ER), Infericx D

temporal gyrus (IT), Inferior parietal lobule (IP 3 . e Study_Group
Frontal pole (FP), Serior frontal gyrus (SF), Cauds E et i onow
middle frontal gyrus (CMF), and Rostral middl g

frontal gyrus (RMF). Pearson correlations we "™

calculated between ROIs, and between ROIs and . .

across all subjects and within groups. SUVR in R(

was compared with age amdth respect to amyloid

burden assessed with PiB.

T807 H SUVR correlated with age within study groups

Results: Age was related to CP T807 in the oldera  * " Age (years)
range (r,p=0.20, 0.02), but not the younger (p=0.13),
and did not differ according to cortical amyloid level

Adjusting for age, CP was associated witlip<2x10 T807 CP SUVR correlated with age within study groups
18 and was not associated with ER, IT, IP, FP, ¢ .
CMF or RMF. ON-low R=0.19, p=0.10

Conclusions:CP T807 binding was agelated among
older but not younger subjects, and did not depenc
amyloid load. CP was related to H T807 in older t &

not younger subjectsnd did not depend on amyloit 3 — T Study_Group

load. These findings refine our understanding of hi & _ o - ONdow

T807 signal in CP as an occurrence among older ad 5 . . ™
T

Figures 1 and 2Association between age and CP ar
H T807 SUVR

Age (yeai’s)
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Multimodal evaluation of the relationships between amyloid, tau and neodegeneration
I n Al zheseaseer 0s d

Leonardo laccarino? 3 Gautam TammewarDaniel SchonhaditSamuel N Lockhatt Rik Ossenkoppete?, James
P. O'Neif, Mustafa JanaBj Suzanne L. Bakér’, Nagehan Ayakta* Andreas Lazaris* 5 Maria Luisa Gorne
Tempint, Bruce Miller!, William Jagust * 5 Gil Rabinovict #°

Memory and Aging Center, Sandler Neurosciences Cduiaversity of California, San Francisco, CA, United States
%Vita-Salute San Raffaele University, Milan, Italy

3In vivo human molecular and structural neuroimaging unit, Division of Neuroscience, San Raffaele Scientific Institute,
Milan, Italy

“Helen WillsNeuroscience Institute, University of California, Berkeley, CA, United States

°Life Sciences Division, Lawrence Berkeley National Laboratory, Berkeley, CA, United States

Aim: To study the interplay between taand amyloidPET biomarkers and gray mattedwmes in AD.

Participants/Methods: We included twentone patients (age range-48, mean 61.2 yrs) with clinical probable AD
(including a variety of AD phenotypes) and positive amyloid PET. All patients had a-8&i§hted MRI,'C-PiB
and!®F-Av1451 PH. C-PiB 90-minutes DVR images anéF-AVv1451 86100 minutes SUVR images were created
with cerebellar gray matter reference. MRIs we
segmented into gray matter masks and warpe
the MNI template using DARTELinSPM12C- § .  EESSS
PiB and'®F-AV1451 images wee coregistered to
the MRI and subsequently warped. Correlatid
between PET biomarkers were estimated
Biological Parametric Mapping (BPM) voxel
wise robust regression modeling, covarying f
age and gender. Subsequently, further BH
analyses were ruto estimate correlations betwegq
each PET biomarker and neurodegenerati
adding total intracranial volume (TIV) as a furth
nuisance covariate.

18F-AV1451 SUVRs

Fig. 1 Impact of amyloid on tau

R esu |tS B P M an al ys I S S h OWGd a S I g n Ifl Ca ;T;Tscg::::::::fl:;‘:;‘i:f(;'(%[;\;IR::E&;’)‘5;01;;::::‘5;?:::; I‘?CthPepr:JE\;::::sd 18F-AV1451 SUVRs, covarying for age and
Correlatl on (p<0 . 01 , k: 100) betWG&F—AV145 1 gender, rendered on a 3D standard anatomical template.

and!'C PiB-PET in medial/lateral parietal, midd|
and posterior cingulate, lateral temporal al

dorsolateral prefrontal regions (Figure 1).

18F.AV1451 binding showed significant (p<0.00
k=100) negative correlations with gray matt
volume in occipital and etrolimbic (posterior
cingulate) regions (Figure 2), while no significa
correlations were found betwe&-PIB and gray
matter volumes at this threshold. Relationsh
between imaging markers were not driven by 1
inclusion of specific AD variants irhé sample
(Figures 1, 2).

Discussion/Conclusion Amyloid and tau ity
accumulatlon were Correlated |n reglons known LEFT: Scatterplot with regression line and confidence interval of the GMPs against 18F-AV1451 SUVRs in the SPM-significant cluster.

) Colors index AD _variar.us subclassification: EOAD: Ear!y-Onset Alzheimer’s Disease; LOAD=Late-Onset Alzheimer’s Disease;
be aﬁe Cted I n A D . I n O u r Sam p I e ] h OWGVe r’ O ;\I/g:¢::$cl;§/‘|)€::jt\s/zrfl:2;ig;:l;?;h’:gc:c:gzseﬁ:;g;i:?(‘)%xfLi‘:)l,[‘)‘lg) between 18F-AV1451 SUVRs and gray matter probabilities (GMP),
tau burden was significantly related accounting for age, gender and TIV.
neurodegeneration. These findings are consistentandibease model in which the relationship between amyloid and

neurodegeneration is mediated by the spread of tau.

18F-AV1451 SUVRs
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In vivo cortical distribution of tau and amyloid deposits in cognitively normal dderly

Jorge Sepulcre?, Michel Grothé, Mert Sabunct) AaronSchult?, Bernard HanseeluiwReisa Sperling* 5 Keith
Johnsoh *°

Division of Nuclear Medicine and Molecular Imaging, Department of Radiology, Massachusetts General Hospital
and Harvard Medical School, Boston, MApitéd States

2Athinoula A. Martinos Center for Biomedical Igiag, Charlestown, MAnited States

3GermanCenter for Neurodegenerative Diseases (DZNE), Rostock, Germany

“Centre for Alzheimer Research and Treatment, Department of Neurology, Brigham and Women's Hospital and
Harvard Medical School, Boston, MApited States

*Department of Neurology, Massachusebeneral Hospital and Harvard &dlical School, Boston, MAnited
States

Background: Abnormal accumulation of amyloid (Ab) and Tau proteins in the human brain are two pathologic
hall mar ks of t he Al zhei mer 6s di sesdaf@e the dsset pf dhe klioitalb g
manifestations, the study of cortical distribution at early stages may be critical to understand the underpinnings of
disease. In this study, we aim to identify the in vivo brain spatial distributions of Tau arepAbitd in a sample of
cognitively normal participants in the Harvard Aging Brain Study. The overall goal of our work was to determin
potential patterns of propagation and to provide cortical masks for individual staging in future works.

Methods: Eighty-eight subjects (age: 76.2 (6.2), M/F. 39/49) underwent PiB andTB8F (AV1451) imaging
acquisitions. Using cerebellar grey reference, PiB PET data was expressed as DVR &88d718& SUVR. We used

a voxetlevel hierarchical clustering approach to obt#ie main clustering partitions corresponding to cortical
distribution maps of PiB and 18R07. Then, we studied the nested hierarchical relationships between areas c
distinctive pathological deposits.

Results: We found that Tau and Ab maps both display optimal cortical partitions at k=4 (Figure 1).

Tau eaar:\ﬂalp\stm)ggelrﬁ- Hierarchical Clustering Approach
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Tau deposits are grouped in the temporal lobe (Figureed), distributed heteromodal areas (Figure @reen),
medial andvisual regions (Figure-2 blue), and primary somatomotor cortex (Figuste2 y el | ow) ; whii
are clustered in the heteromodal areas (Figtile r2d and green) and, rather patchy, distributed regions involving
primary cortices, medial strucks and temporal areas (Figurél,2blue and yellow). Moreover, we found that Tau
deposits in the temporal lobe and distributed heteromodal areas are tightly nested.

@ Hierarchical Clustering of Tau @ Hierarchical Clustering of A

Tau lmogmg Daxa PIB Imaging Dam

Tau Partmon Map AB Partmon Map

@ﬁ

Lateral
Lateral

@@

Figure 2

Ventral
Ventral

Medial
Medial

Conclusions:Our results show that Tau and Ab deposits in the elderly brain display very distinct cortical distributions
as well as deep overlaps between principal clusters of both pathologies in heteromodal regions.
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Deficiency in anabmical DTI connectivity is associated with F] THK -5351
accumul ation in Al zheimeros di sease

Etsuko Imabayashiaroslav RokickiKoichi Kato,Harumasa Takandjiroshi Matsuda

Integrative Brain Imaging Center, Nation@enter of Neurology and Psychiatry, Tokyo, Japan
Objective: To evaluate influence of§F] THK-5351 deposition on connectivity of medial temporal areas.

Methods: Participantswere6 Pl Bosi t i ve Al zhei mer 6s dnegagvecsgnitivdlyhdmal p a
healthy controls (HC). We performetff] THK-5351 PET, }*C] PIB PET, structural MRI and DTI scan for each
participant.

We first coregistered all the image modalities. Then we extracted the amygdala and the hippocampus VOI fr
structual MRI. Within these regions we identified higfiff] THK-5351 accumulation areas using standardized uptake
value ratio (SUVR 2.5) in PET. SUVR was calculated for each PET image using the whole cerebellum as referen
region. Finally we analyzed volumeslifh [}8F] THK-5351 accumulation areas and moreover used them as seeds
for fiber tracking.

Results: Only volume of {8F] THK-5351 accumulation area in the amygdala was significantly (p < 0.05) larger for
AD patients as compared with HC. Notably, nongdiigant differences were detected if the volume of the whole
hippocampus or amygdala VOI were used. Furthermore, fibers tracked from®RighHK-5351 accumulation areas

of the amygdala region were on average shorter than those tracked from areaw ({@VR<2.5) accumulation of

[*8F] THK-5351 for AD subjects only. In HC results were opposite, longer fibers were tracked from areas with hig
SUVRl 2.5.

Conclusions: These results suggest th&F] THK-5351 accumulation in AD patients is more promineithiw the
amygdala region as compared to the hippocampus. Moreover, pathological, not related té*@jgifigK-5351
accumulation could be related to neuronal loss and influence fiber length.
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Characteristic patterns of brain perfusion deficit and amyloid deposition in AD, MCI and
HC using dual-phase 18FFlorbetapir (AV -45/Amyvid) PET imaging

Ing-Tsung Hsiad, Kun-JuLin?

Chang Gung University, Kweishan, Taoyuan City, Taiwan
2ChangGung Memorial Hospital, Taiwan

OQur goal was to investigate t he -anylaid dstilbugon in gatients with a t
Al zhei mer 6s di s ewanparfheNtDVCI), andicoguitivelydheplthy dontrols (HC) using gilralse
18FFlorbetapir (AV45/Amyvid) PET imaging. We also examined the potential associations between the imagin
markers and the severity of cognitive decline as measured by thévidimal State Examination (MMSE).

Methods: A total of 75 subjects (20 AD, 43 MCI, and 12 HC) underwent both-poase 18fAV-45 PET scanning
(perfusion pAV45 imaging: 36 min postinjection; amyloid 18FAV-45 imaging: 5660min postinjection) and MRI
imaging. Both regional and voxelwise analysis of pAY and 18FAV-45 images were performed to investigate the
perfusion deficits and the betanyloid deposition in the three study groups. The associations of MMSE scores witt
global perfusion deficits and amytbideposition were investigated with linear and segmental linear correlation
analyses.

Results: HC generally had normal perfusion pAdb findings, whereas both MCI and AD patients showed evident
perfusion deficits in the hippocampus, temporal, parietal,raiddle frontal cortices. The motsensory cortex was
relatively preserved. MMSE scores in the entire study cohort were significantly correlated with the degree of perfusi
impairment measured from pA¥5 imaging (r = 0.5259, P < 0.0001). AD group thgpd significantly higher 18F

AV -45 uptake than the two other stuc Mcl Ml Mcl AD AD

groups_ However, MMSE score (MMSE>25) (MMSE=21-25) (MMSE<21) (MMSE>15) (MMSE<=15

HC
)

correlated with 18fAV-45 uptake o 7. % o -
only in HC and MCI patients with higt \ N - Ry AR .
MMSE. The amyloid deposition . -
started from the precuneus, the froni @ i . @ (‘\ l
stage, ultimately reaching th N @/ ry
maximum burden in the mos

advanced MCI stages. y e A 8 » M
. o N @ » % B
Conclusions Our results indicate tha - - -
brain perfusion deficits and bete \ . — .
& 5 DD

pAV-45

AV-45

and temporal regits in the early MCI
amyloid deposition in AD follow
different trajectories that can b

successfully treed using duaphase
18FAV-45 PET imaging.

Voxel-wise correlation: MMSE vs. pAV-45 and AV-45

MCI
DN

A L JILE)
| 4

tvalue CHN

AD
av
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Effect of brain amyloidosis on the incidence and prevalence of neuropsychiatric behaviors
in the elderly

NairaGoukasiah Triet Do', Jonathan GrottsDavid Elashoff, Shannon RisachgrAndrew SaykiR, Liana
Apostolova- 2

lUniversity of California, Los Angele€A, United States
%Indiana University School of Medicingdianapolis IN, United States

Background: The incidence and prevalence of neuropsychiatric behaviors in the elderly with and without cognitiv
decline may be influenced by amyloid pathology.

Methods: 275 cognitively normal (NC), 100 subjective cognitive complaint (SMC), 559 mild cognitive impairment
( MC1 ) and 143 Al zhei mer 0s d e me nt -FlarbetdpiA PET scailsN Yearlg u |
neuropsychiatric inventory (NPI) data was colledi®m the study partners at each visit. NPl symptoms were coded

as present or absent. Fisteact or Wilcoxon rank test were used to NPI rates as appropriate. Survival analyses we!
used to determine hazard ratios for developing the most common NPIdyelgvamyloid status.

Results: Amyloid positive NC were older. Amyloid positive NC and SMC were more likely to be APOE4 positive,
have higher CDRSB and ADAScog, a lower FAQ and mean total NPI score (Table). Rate of de novo NPl symptom
in NC and SMC over time did not differ by amylathtus.

Amyloid positive MCI were older, more likely to be APOE4 positive, had higher SBRADAScog, FAQ, mean

total NPl and greater frequency of anxiety at baseline (Table). In MCI amyloid pathology was significant risk factc
for developing apathy (lzard ratio [HR]=1.52, 95% CI 1.17.99, p=0.002), anxiety (HR 1.52, 95% CI 12.81,
p=0.001) and agitation (HR=1.38, 95% CI-1.8, p=0.014) and reached trend level significance for irritability
(HR=1.24, 95% CI 0.94.6, p=0.065)(Figure).

Amyloid posiive AD were younger, more likely to be APOE4 positive, had higher SBRADAScog and FAQ,
lower mean total NPl and frequency of apathy at baseline. Rate of de novo NPl symptoms in AD over time did r
differ by amyloid status.

Conclusions: Amyloid positive MCI subjects have higher prevalence and incidence of neuropsychiatric behaviors
Shorter followup for the AD and SMC groups might have contributed to the lack of differend@lirsymptom
incidence over time.

TABLE NC (N=275) SMC (N=100) MCI (N=559) AD (N=143)
Variable | Amyloid- | Amyloid+ p Amyloid- | Amyloid+ p Amyloid- | Amyloid+ p Amyloid- | Amyloid+ p
Age, yr 72.7 758 |<0.001| 699 753 | 0.032 | 706 73.6 NS 77.2 742 | 0.033
Ge““;;‘ M/E | 52748 | 41759 NS 47/53 | 25/75 | 0069 | 56/44 | 58/42 NS 80/20 | 53747 | 0.015
CDR-SB,mean | 0.027 | 0041 |<0.001| 0056 | 0.125 |<0.001 1 15 | <0.001| 432 454 | <0.001
ADm‘Zif' 8.7 93 | <0.001 8 10 0.002 12 17 | <0001 27 3 <0.001
FAQ, mean 0.17 014 |<0.001| o064 054 | 0.009 | 1.88 347 | <0.001| 123 132 | <0.001
N:;:;“]' 0.99 069 | 0.001| 175 111 | 0.032 | 345 462 |<0.001| 996 728 | <0.001
Anxiety BL, % 5 2.7 NS 8 7 NS 12 19 0.019 12 28 NS
Apathy BL, % 3 0 NS 6 4 NS 15 16 NS 64 37 0.024
Ag't“f,::“ BL [ 45 14 NS 4 11 NS 14 19 NS 36 29 NS
'”‘“‘bai“" Bl g9 5.5 NS 13 14 NS 26 26 NS 16 33 NS
De‘;ﬂ“ﬁ;”“ 8.4 1.4 0.05 13 11 NS 24 27 NS 28 38 NS
Disinhibition
BL % 25 0 NS 1 0 NS 9 10 NS 24 17 NS
Hallucinations
BL % 0.5 0 NS 0 0 NS 0.4 1 NS 0 5 NS
Del“:,:;“’ BL, 0 0 NS 0 0 NS 0 2.4 0.015 4 8 NS
Elation BL, % 0 0 NS 0 0 NS 3 2 NS 0 2 NS
Aberrant
Botor BL, % 1 0 NS 1 0 NS 3 5 NS 8 16 NS
Sleep BL, % 10.9 9.6 NS 24 7 0.087 20 20 NS 16 16 NS
APP“:;“ BL, 15 0 NS 4 4 NS 9 7 NS 36 21 NS
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FIGURE

Time to agitation in MCI patients
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Neuronally-derived exosomal proteins can predict brain amyloidosiascertained with
[*¥F] Flutemetamol

Liana Apostolova 2 Naira Goukasiah Karen Gylys, Greg Colé, Edmord Tengd, Dale Bredesén®, Edward
GoetzP

lUniversity of California, Los Angele€A, United States

%Indiana University School of Medicingdianapolis,IN, United States
3National Institute on AgingBethesdaMD, United States

“Buck Institute for Research on Agimdpvato,CA, United States

Background: Neuronally derived exosomes (NDE) are endosomal vesicles shed by neurons that can be reac
extracted from p42aRS386tau artl Pid&l-tamlavels have heen show have high accuracy for
discriminating mild cognitive impairment (MCI) dite Al zhei mer 6s type and Al zhe
with the Dubois Criteria from frontotemporal dementia and cognitively normal control subjects.(NC)

Objective: We examined levels of NDH e r i v e-8396%a, ,RT1Bl-tau and neurogranin lexeeas predictors of
brain amyloidosis in a cohort of NC, MCI and AD subjects.

Methods: 37 NC, 19 clinicallydiagnosed MCI and 16 AD research participants from the ImaGene study had amyloic
PET imaging with F18Flutemetamol and provided plasma samples IDENsolation, protein extraction and ELISA

guantification. As plasma samples can vary with respect to the NDE content, all protein analyte levels were normali:
using individual plasma CD81 NDE marker

levels. F18 Flutemetamol scans wer: "hBLE

normalized to cebellar gray matter. The mea NC(N=36) | MCI(N=18) | DEM (N=15) | P-VALUE
Standa_r(_j Uptake Valug Ratlo_was d|ChOt0m'Z AGE (mean + 5D) 745:82 | 709:84 75.9+7.6 0.160
as positive and negative using the previou:[cunervn 1114 105 i~ 0444
validated cubff of 1.273. We developed twc APOEA4 (carrier:noncarrier) 12:25 9:10 11:5 0.048
classifier models based on machine learhir | vmse (mean + so) 285:13 | 27.6%21 205:83 | <0.001
aiming to predict amyloid PET status in tf|syvg(meanzsn) 1.1+03 12104 1.5£0.4 0.009
pooled cohort. The first classifier was provide | suvre1.27 38.5% 19.2% 42.3% 0.006
with age, gender and the normalized levels of [ ag1-42 (mean pg/mi £ sp) 89+41 | 109182 116+75 0.265
four exosomal proteins. The second additiona | p-T181-tau (mean pg/mi£SD) | 14356 14973 171125 0.299
included APOE4 genotype. |\/|u|tip|e P-$396-tau (mean pg/ml+SD) | 20.6+11.1 | 24.2+16.0 2334152 0.594
Comparison corrections were conducted NRGN (mean pg/ml & SD) 206 +93 291+ 194 178 + 149 0.038
crossvalidation  with the leavw®ne-out

approach.

Results: The first classifier model achieved an accuracy of 81.1% (FigUreg. only two features selected were P
T181t a u a #2 Tha betond classifier achieved an accuracy of 80.7% (Figure) and selected APOE4 genotyy
P-T181-tau, gender , -42¢ FIGURE

and neurogranin as predictors.
) . Classifier without ApoE4 Classifier with ApoE4
Conclusions: NDE proteins show

promise for the prediction of
amyloid pathology and the potentic JI
to increase diagnostic certainty b
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Florbetapir PET to diagnose cerebral amyloid agiopathy

M. Edip Guro| J. Alex BeckerPanagiotis Fotiadidceith JohnsonSteven Greenberg

Massachusetts General Hospital, Boston, MAited States

Introduction : Previous studies showed that Pittsburgh Compound B (PiB) labels vascular amyloid characteristic
cerebral amyloid angiopathy (CAA) on PET scans; PiB is not approved for clinical use, however.

Hypothesis We hypothesized thatidrbetapir, an FDAapproved PET tracer, can detect amyloid in CAA and help
distinguish CAArelated intracerebral hemorrhage (ICH) from hypertensive ICH @HIH).

Methods: We prospectively enrolled nesremented survivors of primary ICH related to probd®#eA (per Boston
Criteria, n=10) and HTNCH (n=9). All patients underwent Florbetaf#ET, multimodal MRI, and additional PiB

PET for the CAA patients. Amyloid burden was assessed quantitatively using parametric maps and also visua
classified as posite or negative. Spatial correlations between Florbetapir and PiB retention were used to test vascu
amyloid binding in CAA. We have tested the diagnostic value of Florbetapir by comparing global and occipital me:
Florbetapir retention (standard uptaleue ratio, SUVR) as well as Florbetapir positive/negative status between CAA
and HTNICH groups.

Results: The CAA and HTNICH groups had similar age (66.9 vs 67.1), sex and white matter hyperintensity volume:
(31ml vs 30ml, all p8.8). Florbetapir uptake and PiB retention strongly correlated in CAA patients both globally
within cerebral cortex (r=0.96, p<0.001) and regionally in occipital, frontal, temporal, parietal cortices (all r>0.8, a
p<0.01). Mean global cortical Florbetapiptake was significantly higher in CAA than HIINH (SUVR: 1.41+0.16

vs 1.16+0.08, p=0.001) as was mean occipital SUVR (1.44+0.12 vs 1.17+0.08, p<0.001), remaining independent &
correcting for global SUVR (p=0.02). Visual rating for Florbetapir pasibhegative demonstrated perfect interrater
agreement (k=1) between two trained neurologists blinded to all other information and was positive for all 10 CA
patients vs 1 of 9 HTNICH patients (sensitivity 100%, specificity 89%).

Conclusions Florbetapir like PiB, appears to label vascular amyloid in patients with @élated ICH. Data using
the approved Florbetapir binary visual reading method suggest sufficient sensitivity and specificity for diagnostic u
in appropriate clinical settings.
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Correction for acquisition time discrepancies in SUVr analyses dfF-AV1451 tau images

Sudeepti Southekallichael D Devous SrMichael Navitskylan KennedyAbhinay D JoshiMark A Mintun

Avid Radiopharmaceuticals, Inc., Philadelphi#, United States

Background: It has been suggested thE-AV1451 standardized uptake value ratiosi®® minutes poshjection
(SUVE*1%) can serve as a practical alternative to full kinetic modeling (Shcherbinin 2014). It is also known (Chie
2013, Shcherbinin 2014) th¥E-AV1451 uptake does not reach equilibrium, with tissues showing rising SUVr values
over time. Variations in acgsition start times over multiple follow up visits could therefore confound the
interpretation of longitudinal SU¥t'%°change. We developed a correction for differences in scan start time to accoun
for uptakedependent variations MF-AV1451 SUVE*®values.

Methods: Subjects were imaged as foundn
frames, approximately 80 min after injection of
~10 mCi of ®F-AV1451. Each frame was
motion corrected, coregistered to the subjectds
T1-weighted MRI and spatially normalized to
MNI space. Acquisitin time correction factors
were calculated for each image voxel as the
slope of the linear regression line through the
four time points, multiplied by the time offset.
Performance was evaluated in a {egest
dataset (n=21 pairs of scans), using a -data
driven neocortical volumef-interest and a
cerebellar reference region.

Results: Figure 1 shows the test vs. retest
scatter plot with and without correction. In

subject #2 with an elevated SUVr of 2.06 who
was scanned 84 minutes after injection, time
correction lowered the SUVr to 2.03. Subject
#1 with a more normal SUVr of 1.12 and an ~8
min correction showed a negligible change (

0.003 SUVr units). SUVr %change + SD was
+0.0314.18 before and +0.05+4.12 after
correction.

Conclusion: Time correction achiead changes
consistent with expectations based on kinetic
behavior, in scans with substantial time offsets.
There was minimal impact on the %SD in the
testretest dataset. We conclude that time
correction may be useful, particularly in multi
center longitudhal trials with the potential of
within-subject variability in scan start times.
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