
>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.

P2-225 CAN THE PERFORMANCE OF THE FSL/SIENA

WHOLE BRAIN ATROPHY MEASURE BE

IMPROVED AT 3TAND 1.5T ON ADNI BACK-TO-

BACK MPRAGES BY USING A NON-DEFAULT

SETTINGS?

Keith Cover1, Ronald van Schijndel2, Veronica Popescu1, Bob van Dijk1,

Alberto Redolfi3, Dirk Knol1, Giovanni Frisoni4, Frederik Barkhof1,

Hugo Vrenken1, 1VU University Medical Center, Amsterdam, Netherlands;
2VU University Medical Center, Amsterdam, Netherlands; 3IRCCS San

Giovanni di Dio Fatebenefratelli, Brescia, Italy; 4IRCCS Fatebenefratelli,

Brescia, Italy.

Background:To test a previous report of improved performance of the FSL/

Sienawhole 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 f¼ 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

a 95% 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 > ¼ 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 MPRAGEs at 1.5T the -B option with f ¼ 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 ¼ 0.5. For 3T the optimum

choice is less clear.

P2-226 CROSS-SECTIONAL CEREBRALVOLUMETRIC

DIFFERENCES AND ASSOCIATIONS WITH

ESTIMATED TIME TO AGE-AT-ONSET IN

FAMILIAL ALZHEIMER’S DISEASE: FINDINGS

FROM THE DIAN STUDY

Kirsi Kinnunen1, David Cash2, Yuying Liang1, Kelvin Leung1,

Jorge Cardoso1, Marc Modat1, Ian Malone1, Tom Yeatman1,

Jennifer Nicholas1, Tammie Benzinger3, Robert Koeppe4, Clifford Jack5,

Marc Raichle6, Daniel Marcus7, John Ringman8, Paul Thompson8,

Andrew Saykin9, Bernardino Ghetti9, Stephen Salloway10,

Stephen Correia11, Keith Johnson12, Reisa Sperling13, Peter Schofield14,

Christopher Rowe15, Colin Masters16, Victor Villemagne15,

Adam Brickman17, Richard Mayeux18, Ralph Martins19, Michael Weiner20,

Randall Bateman3, Alison Goate21, Virginia Buckles22, Krista Moulder7,

John Morris22, Martin Rossor1, Nick Fox1, Sebastien Ourselin1, 1University

College London, London, United Kingdom; 2University College of London,

London, United Kingdom; 3Washington University School of Medicine, St.

Louis, Missouri, United States;
4
University of Michigan Health System, Ann

Arbor, Michigan, United States;
5
Mayo Clinic, Rochester, Minnesota,

United States; 6Washington University School of Medicine, St Louis,

Missouri, United States; 7Washington University in St. Louis, St. Louis,

Missouri, United States;
8
UCLA, Los Angeles, California, United States;

9Indiana University School of Medicine, Indianapolis, Indiana, United

States; 10Brown University, Providence, Rhode Island, United States;
11
Brown Medical School, Providence, Rhode Island, United States;

12
Massachusetts General Hospital, Boston, Massachusetts, United States;

13Harvard Medical School, Boston, Massachusetts, United States;
14Neuroscience Research Australia, Randwick-Sydney, Australia; 15Austin

Health, Melbourne, Australia;
16
University of Melbourne, Melbourne,

Victoria, Australia;
17
Columbia University, New York, New York, United

States; 18Columbia University Medical Center, New York, New York, United

States; 19Edith Cowan University, Perth, Australia; 20University of

California San Francisco, San Francisco, California, United States;
21Washington University in St. Louis, Saint Louis, Missouri, United States;
22Washington University, St. Louis, Missouri, United States.

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

aremany years before expected age-at-onset. Notably therewas a significant

association between estimated age-at-onset and brain volume in
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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.

P2-227 CROSS-VENDOR IMPLEMENTATION AND TEST-

RETESTANALYSIS OFADNI2 FUNCTIONAL MRI

(FMRI) AND DIFFUSION TENSOR IMAGING (DTI)

SEQUENCES FOR MULTICENTER CLINICAL

TRIALS IN ALZHEIMER’S DISEASE

Lea Marais1, Vincent Perlbarg2, Cyril Poupon3, Urielle Thoprakarn3,

Basile Pinsard2, Jean-François Mangin3, Xavier Golay4, Gareth Barker5,

Joseph Hajnal6, Derek Hill7, Adam Schwarz8, 1IXICO, London, United

Kingdom; 2Inserm and UPMC Univ Paris 06, UMR-S 678, Laboratoire

d’Imagerie Fonctionnelle, Paris, France; 3CEA I2BM NeuroSpin,

Gif-sur-Yvette, France;
4
MRNeurophysics and Translational Neuroscience,

UCL Institute of Neurology, National Hospital for Neurology &

Neurosurgery, London, United Kingdom; 5Centre for Neuroimaging

Sciences, King’s College London, Institute of Psychiatry, London, United

Kingdom;
6
Robert Steiner MRI Unit, Imaging Sciences Department, MRC

Clinical Sciences, London, United Kingdom;
7
IXICO Ltd., London, United

Kingdom; 8Eli 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 ofw100 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 DTI on

GE systems and rs-fMRI on Philips systems respectively. Our objective was

to implement both DTI 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

(SPM8) 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,

results were less stable across scanner type, which may be an important

covariate for statistical analysis, especially for rsfMRI.

P2-228 CHARACTERIZING BRAIN AMYLOID CHANGES

USING PIB-PET: PROGRESSION, CLINICAL

CORRELATES, PIB STATUS AND OPTIMIZED

SAMPLING

Lisa Mosconi1, Dawn Matthews2, Mark Schmidt3, Randolph Andrews4,
1NYU School of Medicine, New York, New York, United States; 2Abiant, Inc.

/ ADMdx, Grayslake, Illinois, United States; 3Janssen Research and

Development, Bersee, Belgium;
4
Abiant Inc./ADM Diagnostics, Grayslake,

Illinois, United States.

Background: Positron emission tomography (PET) imaging of amyloid

beta (Ab) 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 ¼ 17) and MCI (n ¼ 29) had lower PiB retention than MCI

decliners to AD (n ¼ 15) and AD (n ¼ 18; P<0.05). The rate of PiB

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. - x

indicates (P¼0.075) between aMut+ brain volume vs. NC brain volume.

Table 1

Siemens Philips GE

Trio Tim

VB15

Verio

VB17

Achieva

3.2

Achieva

2.6

Signa

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 -
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