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Background: We previously introduced a voxel-based image analysis algo-
rithm known as multi-modal partial least squares (MMPLS) to characterize
the linkage between covarying patterns in two or more complementary com-
plex data sets. Here we used the MMPLS to characterize and compare co-
varying patterns in FDG PET and florbetapir PET images from 150
patients with early mild cognitive impairment (eMCI) and 78 patients
with late MCI (IMCI) in the Alzheimer’s Disease Neuroimaging Initiative
(ADNI). Methods: MMPLS was used in conjunction with SPM8 to charac-
terize and compare MMPLS subject scores irrespective of the subject’s clin-
ical status and free from the Type I error inflation associated with multiple
regional comparisons. Brain maps of the between-group differences in co-
varying FDG PET and florbetapir PET latent variables were compared to
maps of between-group differences in FDG PET and florbetapir PET mea-
surements using convention univariate statistics. Results: Differences be-
tween the eMCI and IMCI MMPLS subject scores were highly significant
(Hotelling 2 sample T 2: P = 2.2e-06, with no need to correct for multiple
regional comparisons). By comparison, voxels associated with maximal be-
tween group differences in the florbetapir PET and FDG PET brain maps
generated using conventional statistics were associated with p-values of
P = 3.1e-06 and 9.0e-06, respectively, prior to any correction for multiple
regional comparisons and p-values of P = 0.015 and P = 0.082 after
correction. Between-group florbetapir PET and FDG PET brain maps
simultaneously generated using the MMPLS were similar to those generated
in independent comparisons with conventional univariate statistics.
Conclusions: When applied to FDG and florbetapir images from the same
persons, the MMPLS appears to distinguish between eMCI and IMCI patients
with improved statistical power and freedom from multiple regional compar-
isons. Additional studies are needed to clarify the value of voxel-based image
analysis algorithms that capitalize on two or more complementary data sets
from the same persons in the early detection, tracking, and differential diag-
nosis of AD and the evaluation of AD-modifying treatments.
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Background: [11 C]JAZD2184 has been recently developed as an amyloid
imaging PET ligand that has high affinity for beta-amyloid (AG) and low
nonspecific binding in the brain. We investigated the characteristics of [11
C]AZD2184 retention in cognitive healthy elderlies and patients with cog-
nitive impairments. Methods: Participants were ten patients with Alzheim-
er’s disease (AD), one patient with frontotemporal dementia (FTD), five
patient with mild cognitive impairments (MCI) and age-matched nine
healthy controls (HC). A dose (about 10 mCi) of [11 CJAZD2184 was intra-

venously injected and sequential PET scans were performed for 90 min.
Standardized uptake value ratio (SUVR) was calculated using cerebellar
cortex as the reference region, and SUVR images were visually assessed
in each subject. Voxel-wise distribution volume ratio (DVR) was also calcu-
lated using Logan plot analysis with the cerebellum as a reference region.
Voxel-based group comparison was performed followed by VOI analysis.
Results: Visual assessment of SUVR images and quantitative analysis of
DVR showed that A8 deposition was high in parietal, lateral temporal and
frontal cortices, especially in precuneus in the AD and MCI groups, and
two of nine HC subjects. Seven of nine HC subjects and the FTD patient
showed no evident AB deposition. Parametric group comparison showed
that AB deposition was significantly greater in bilateral posterior cingulate
gyri and precuneus in the AD group compared to the AZD-negative HC sub-
jects (family-wise error corrected, p<0.05). As for the MCI group, when
parametric group comparison was performed using a more liberal statistical
threshold (false discovery rate corrected, p<0.01), A8 deposition was sig-
nificantly greater in the left middle occipital gyrus and bilateral precuneus
than the AZD-negative HC subjects. Compared to [11 C]PIB PET images
in our previous study, non-specific ligand binding to white matter was low
in [11 C]JAZD2184 PET. Furthermore, in patients with A deposition, li-
gand binding to frontal cortex tended to be lower in [11 C]JAZD2184 PET
than those in [11 C]PIB PET. Conclusions: The present study demonstrated
that[11 CJAZD2184 PET is helpful to detect AB deposition in vivo. Patterns
of distribution would be different between [11 C]JAZD2184 and [11 C]PIB
PET, suggesting that [11 C]JAZD2184 and [11 C]PIB may detect different
types of AB plaques.

Parametric comparison
TAZD-negative HC < 10AD

SUVR (40-60min)
AZD-negative HC AD

SUVR: standardized uptake value ratios to cerebellum as a reference
HC: healthy control, AD: Alzheimer’s disease
Family-wise error (FWE)-corrected p < 0.05, k > 50 voxels
Figure 1. Representative SUVR and parametric comparison.
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Background: [18 FJFDG-PET is a recognized tool to identify abnormal
patterns of brain metabolism (CMRglc) accompanying neurodegenerative
diseases. Although pathological changes in AD affect first the mesial
temporal lobes, the presence of abnormal CMRglc at that level at different
disease stages remains controversial, possibly because of technical issues.
We analyzed studies from subjects with normal cognition (NCo), with
MCT and with AD, using: 1) anatomically or 2) probabilistically defined vol-
umes of interest (VOISs), to determine how to better identify CMRglc abnor-
malities. Methods: Subjects were categorized following standard criteria.
FDG studies were spatially normalized to a PET template and intensity nor-
malized to the pons. Four anatomically defined VOIs obtained from the tem-
plate (cingulate gyrus = CG, precuneus = pCu, infraparietal cortex = IPC,
hippocampus = HIP) were analyzed. Three probabilistic VOIs (posterior
cingulate = PCC, IPC, HIP) were created from t-statistical FDG-PET com-
parisons between AD and NCI cases, using voxels with a t value of at least
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