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>1.5). Normalised regional MR volumes were compared between the
high- and low-risk sub-sets. Results: Among ADNI participants, 39%
were classified as high-risk. Fourteen of 83 regions across the brain
were significantly smaller in the high-risk group (P <0.05, uncorrected),
including the hippocampus, temporo-parietal regions, insula, orbito-fron-
tal regions and lateral occipital regions. Among AIBL participants, 29%
were classified as high-risk. Twenty-six of 83 regions across the brain
were significantly smaller in the high-risk group (P <0.05, uncorrected),
including the hippocampus, temporo-parietal regions, amygdala, orbito-
frontal regions and medial occipital regions. Nine regions in AIBL, and
one region in ADNI, remained significant after correction for multiple
comparisons (P <0.05). Conclusions: This study shows volumetric dif-
ferences - at baseline - in cognitively normal individuals differing in am-
yloid-based risk status for the development of Alzheimer’s disease. The
consistency of regional differences observed in two independent groups
suggests that volumetric MRI can reveal structural brain changes that pre-
cede the onset of clinical symptoms.It may therefore be useful in identi-
fying early signs of neurodegeneration in healthy elderly individuals,
potentially providing a useful early screening tool, or outcome measure
for clinical trials.
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Background: To test a previous report of improved performance of the FSL/
Siena whole brain atrophy algorithm by using non default settings at both 3T
and 1.5T. Methods: As part of the Alzheimer’s Disease Neuroimaging Ini-
tiative (ADNI) study, high quality MPRAGE (a T1 weighted 3D MRI se-
quence) from 200 subjects visit pairs is available to compare the
reproducibility of brain atrophies over 12 to 18 month intervals at both 3T
and 1.5T. This is because in ADNI all subjects received back-to-back
(BTB) MPRAGEs with the second MRPAGE acquisition starting within
seconds of the completion of the first. Also as part of ADNI, 131 subjects
received BTB scans at multiple time points and two field strengths of 3T
and 1.5T. For this study FSL/Siena was applied to the 200 subject visit pairs
for 88 different combinations of options and the two field strengths requiring
a total of 9 core years of calculations. For each combination of options and
field strengths Siena’s BTB reproducibility was quantified as the median of
the absolute value of the difference between the BTB percentage brain vol-
ume change (PBVC) yielded by Siena. Results: For Siena option combina-
tions -B (bias field correction and neck cleanup turned on) and f = 0.1 to 0.3
(which selects the fractional intensity threshold) provided the smallest re-
producibility of 0.26 to 0.27 for 1.5T. However, bootstrapping provided
a95% confidence interval on the reproducibility up to 0.29. Options that of-
ten yielded poor reproducibilities included the -S option (eye and optic
nerve cleanup turned on) and f > = 0.5. The range of the 3T results made
an optimal option combination less clear. For the 69 subjects with two visit
pairs each, no significant correlation was found between the BTB differ-
ences of the 0 to 12 month and 6 to 18 month visit pairs bearing out their
treatment in this analysis as independent measures. Conclusions: For the
ADNI MPRAGE:s at 1.5T the -B option with f = 0.3 will likely yield the
best BTB PBVC reproducibility for Siena - supporting the previous report
and differing from the Siena default value of f = 0.5. For 3T the optimum
choice is less clear.
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Background: A key challenge for Alzheimer’s disease (AD) research is to
identify the most reliable markers of early disease progression. Autosomal
dominant AD provides a unique opportunity to study the earliest changes.
We assessed cross-sectional volumes of whole brain, ventricles, and hippo-
campi within the Dominantly Inherited Alzheimer Network (DIAN) cohort.
Methods: 158 participants were included: 55 of whom were non-carriers
(NC); 59 were asymptomatic carriers (aMut+) with Clinical Dementia Rat-
ing (CDR) of 0; and 44 were symptomatic carriers (sMut+) with CDR>0.
All participants underwent volumetric T1-weighted MRI. Automated seg-
mentation techniques were used to delineate the whole brain, ventricles,
and hippocampi. All volumes were adjusted for total intracranial volume
and age. Ventricular and hippocampal volumes were additionally adjusted
for sex. The relationships with time to expected age-at-onset, estimated
from affected parent’s age-at-onset, were also examined. Results: Statisti-
cally significant (P <0.001) differences were observed in brain, ventricles
and hippocampi between the sMut+ and both NC and aMut+. There were
no significant differences between the aMut+ and the NC, although a trend
was observed for whole-brain volumes. The Figure shows average corrected
volumes in each group. In addition, the aMut+ showed significant (P <0.05)
correlations between time to expected age-at-onset and whole-brain and
ventricular volumes. For the sMut+, similar significant correlations (P
<0.05) were observed between the predicted age-at-onset and whole-brain
and hippocampal volumes. Conclusions: Participants with dementia al-
ready had significantly greater atrophy: smaller brain and hippocampal vol-
umes and larger ventricles. Unaffected carriers did not show significant
differences compared to non-carriers: this overlap may be due to the wide
normal range in regional brain volumes, and the inclusion of carriers who
are many years before expected age-at-onset. Notably there was a significant
association between estimated age-at-onset and brain volume in


Delta:6_surname
Delta:6_given name
Delta:6_surname
Delta:6_given name
Delta:6_surname
Delta:6_given name
Delta:6_surname
Delta:6_given name
Delta:6_surname
Delta:6_given name
Delta:6_surname
Delta:6_given name
Delta:6_surname
Delta:6_given name
Delta:6_surname
Delta:7_given name
Delta:7_surname
Delta:7_given name
Delta:7_surname
Delta:7_given name
Delta:7_surname
Delta:7_given name
Delta:7_surname
Delta:7_given name
Delta:7_surname
Delta:7_given name
Delta:7_surname
Delta:7_given name
Delta:7_surname
Delta:7_given name
Delta:7_surname
Delta:7_given name
Delta:7_surname
Delta:7_given name
Delta:7_surname
Delta:7_given name
Delta:7_surname
Delta:7_given name
Delta:7_surname
Delta:7_given name
Delta:7_surname
Delta:7_given name
Delta:7_surname
Delta:7_given name
Delta:7_surname
Delta:7_given name
Delta:7_surname

Poster Presentations: P2 P339

Whole Brain Ventricular Volume, Hippocampal

Volume, mL mL Volume, mL
1200 —_— 40 —_— 32 —
1150 I—§—I 10 I 3 Tk ]

28
1100 " I 20 I I . | N
1050 i . 10 - 74 I I
1000 0 - 22
NC  aMut+ sMut+ NC  aMut+ sMut+ NC  aMut+ sMut+

Figure 1. Average volumes (error bars represent 95% confidence intervals)
for the structures of interest. All volumes have been adjusted for covariates
of Total Intracranial Volume and Age. The Ventricles and Hippocampi
have additionally been adjusted for gender. *indicates P<0.001. - §
indicates (P=0.075) between aMut+ brain volume vs. NC brain volume.

asymptomatic carriers suggesting atrophy increases (possibly non-linearly)
prior to symptoms. Longitudinal measurements of atrophy may be a more
sensitive biomarker than cross-sectional measures: the ongoing follow-up
of DIAN subjects will allow this to be assessed.

CROSS-VENDOR IMPLEMENTATION AND TEST-
RETEST ANALYSIS OF ADNI2 FUNCTIONAL MRI
(FMRI) AND DIFFUSION TENSOR IMAGING (DTI)
SEQUENCES FOR MULTICENTER CLINICAL
TRIALS IN ALZHEIMER'’S DISEASE

Lea Maraisl, Vincent Perlbargz, Cyril Poup0n3, Urielle Thoprakarn3,
Basile Pinsardz, Jean-Francois M.amgin3 , Xavier Golay4, Gareth Barkers,
Joseph Hajnalﬁ, Derek Hill7, Adam Schwarzs, ! IXICO, London, United
Kingdom; 2Inserm and UPMC Univ Paris 06, UMR-S 678, Laboratoire
d’Imagerie Fonctionnelle, Paris, France; SCEA PBM NeuroSpin,
Gif-sur-Yvette, France; ‘MR Neurophysics and Translational Neuroscience,
UCL Institute of Neurology, National Hospital for Neurology &
Neurosurgery, London, United Kingdom; °Centre for Neuroimaging
Sciences, King's College London, Institute of Psychiatry, London, United
Kingdom; °Robert Steiner MRI Unit, Imaging Sciences Department, MRC
Clinical Sciences, London, United Kingdom; "IXICO Ltd., London, United
Kingdom; ®Eli Lilly and Company, Indianapolis, Indiana, United States.

Background: Strong evidence of neurobiological effects in clinical trials
could facilitate the development of new treatments for Alzheimer’s disease.
It is expected that cohorts of ~ 100 prodromal subjects per arm are required
to obtain significant results with both vMRI and more recently developed
methods such as Diffusion Tensor Imaging (DTI) and resting state func-
tional Magnetic Resonance Imaging (rs-fMRI). For time-efficient trial exe-
cution, multi-center studies are required to provide rapid enrollment and
making the collection of robust data across different scanner types is essen-
tial. The second phase of the Alzheimer’s Disease Neuroimaging Initiative
(ADNI-2) has established standardized 3T sequence parameters for DTT on
GE systems and rs-fMRI on Philips systems respectively. Our objective was
to implement both DTT and rs-fMRI on Philips, Siemens, and GE scanners
and to evaluate their consistency prior to their use in a multi-center clinical
trial. Methods: The ADNI-2 parameters for each sequence were imple-
mented as closely as practicable across vendors. Four young healthy volun-
teers were imaged across 5 scanners in 2 countries as described in Table 1.
Each session comprised two DTI and two rs-fMRI acquisitions. Images
were assessed for the presence of gross artifacts and preprocessed using
BrainVISA/Connectomist-2.0 for DTI, Statistical Parametric Mapping
(SPMS) and CORSICA for rs-fMRI. The DTI data were assessed quantita-
tively by mean FA measurements on manually-delineated ROIs in the sple-
nium and genu of the corpus callosum, and rs-fMRI data by mean
correlation between sets of predefined nodes in the Default Mode (DMN;
(0,47,-3), (0,-56,32), (-49,-66,36), (52,-59,33)) and Sensorimotor (SMN;
(-51,-11,43), (47,-9,41)) networks. Results: For DTI, scan-rescan variabil-
ity values for the genu and splenium FA values were -7% to 7% and -5%
to 7% respectively (Figure (a)). For rs-fMRI, scan-rescan variability was
-11% to 14% for the SMN. The DMN measure was more variable (-9% to

70%; Figure (b)) but consistent with values calculated from other test-retest
rs-fMRI data sets. DTI measures were more consistent across scanner ven-
dors. Conclusions: The reproducibility and consistency of both sequences
was within the range of previously published test-retest values. However,

{a) Mean FA in Genu, Test-retest per scanner type () Correlation in DMN and SMN, Test-retest per scanner type

Table 1
Siemens Philips GE
Trio Tim  Verio Achieva Achieva  Signa
VBI15 VB17 3.2 2.6 HDx
Volunteer 1 2 sessions - 2 sessions - 2
sessions
Volunteer 2 2 sessions - 2 sessions - 2
sessions
Volunteer 3 - 1 session - -
Volunteer 4 - - - 1 session -

results were less stable across scanner type, which may be an important
covariate for statistical analysis, especially for rsfMRI.
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Background: Positron emission tomography (PET) imaging of amyloid
beta (AQ) is increasingly used as a diagnostic tool and as an endpoint
for clinical trials in Alzheimer’s disease (AD). The use AB-PET end-
points requires an understanding of amyloid progression rates within
the target population, and the impact of sampling methods. The goal
of this longitudinal study was to characterize 11 C-Pittsburgh compound
B (PiB)-PET changes in a multi-center setting within clinical subpopu-
lations, using accurate sampling techniques and a comparison of opti-
mized reference regions. Methods: Twenty clinically normal (NL), 45
MCI and 18 AD subjects with serial PiB scans (range 2-4) from the Alz-
heimer’s disease Neuroimaging Initiative (ADNI) database were exam-
ined. U sing an automated region-of-interest technique tailored for PiB
analysis, global cortical PiB standardized uptake value ratios (SUVR)
were calculated using 50-70 min summed PiB images and the following
reference regions: whole cerebellum (WCer), cerebellar gray matter,
crus gray matter, pons, and centrum ovale. A mixed model for repeated
measures was used to compare PiB progression over 36 months across
clinical outcome groups and as a function of baseline PiB levels (PiB+
vs PiB-). Results: At baseline and at 36 months, PiB retention showed
a correlation with clinical status such as: AD>MCI>NL. Among these,
stable NL (n = 17) and MCI (n = 29) had lower PiB retention than MCI
decliners to AD (n = 15) and AD (n = 18; P<0.05). The rate of PiB
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