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Background: Alzheimer’s disease (AD) is challenging to diagnose clin-

ically, with the sensitivity of clinical criteria applied by experts ranging

from 71%-87%.1 We sought clinical characteristics that could help pre-

dict a negative florbetapir F 18 Positron Emission Tomography (FBP-

PET) scan in clinically diagnosed AD dementia patients Methods: A

subset of patients (199/2648; �55 years with clinically diagnosed

mild or moderate AD dementia using NINCDS/ADRDA criteria) pooled

from 2 anti-amyloid drug trials participated in an optional FBP-PET ad-

dendum at pre-randomization. A composite cortical standardized uptake

value ratio (SUVr) <1.1 using whole cerebellum as the reference region

was categorized as a negative scan. Using a forward selection multivar-

iate model building process from a logistic regression, we considdered

19 demographic and clinical variables for their association with a posi-

tive/negative scan. These included the Alzheimer’s Disease Assessment

Scale-cognitive subscale 14-item (ADAS-Cog14), Alzheimer’s Disease

Cooperative Study Activities of Daily Living Inventory (ADCS-ADL),

Clinical Dementia Ration (CDR-sum of boxes), Mini Mental-State

Exam (MMSE), Neuropsychiatric Inventory-12 item (NPI-12), and Ge-

riatric Depression Scale (GDS). Results: In this clinically diagnosed

sample, 35 (18%) patients were FBP-PET negative for amyloid plaque.

Previously, using univariate analysis, patients with an FBP-PET positive

scan were significantly more impaired on ADAS-Cog14 (p<.001) and

MMSE (p<.001), but less impaired on GDS (p¼.010); more likely to

be categoried as having moderate dementia (p¼.003), and carriers for

an ApoE-4 allele (p<.001). Using multivariate analysis, patients with

an FBP-PET negative scan were associated with significantly higher

GDS and MMSE scores, although protocol inclusion criteria limited

those score ranges (GDS �6; MMSE¼16-26). Overall, significantly

more ApoE-4 allele non-carriers had FBP-PET negative scans, while

more ApoE-4 homozygote patients had FBP-PET positive scans. The

multivariate model correctly predicted positive and negative scans at

83.9%. Conclusions: Though diagnosed with AD dementia, 18% had an

FBP-PET negative scan inconsistent with a diagnosis of AD. While our

model identified several clinical variables associated with a negative FBP-

PET scan, these variables did not allow a more reliable prediction of which

dementia patients are likely to have Alzheimer’s disease. This study high-

lights the importance of amyloid PET neuroimaging in the dementia differ-

ential diagnostic process.
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Background: The default mode network (DMN) is one of the most in-

vestigated resting state networks (RSNs). Reduced functional connectiv-

ity (FC) and atrophy in hubs of the DMN is a consistent finding in

neurodegenerative diseases such as Alzheimer’s disease (AD). There-

fore, the DMN has been suggested as a candidate biomarker for AD.

In order to define FC changes in the DMN as a biomarker for AD,

its stability in normal aging needs to be assessed. The present study in-

vestigated the test-retest-reproducibility (i.e. stability) of RSNs within

and between healthy old (HO) and healthy young (HY) subjects over

3 different time-points. Additionally it was investigated whether individ-

ual changes in stability are associated with cognitive performance.

Methods: Twenty HY (age between 23-29 years) and twenty HO (age

between 54-66 years) subjects underwent 3.0 Tesla MRI scanning.

Three scan sessions were administered with on average two weeks in

between each session. Differences between groups and over time in

FC in eight of the most reliable RSNs, including the DMN, were inves-

tigated by applying dual regression methods (FSL). Results: Within

group analyses showed no changes over time in any of the investigated

RSNs. Between group comparisons showed decreased FC in the DMN

and the auditory system in HO subjects compared to HY subjects.

This pattern was consistent over the three time-points. On an individ-

ual-level, significant inverse correlations were found between change

in FC of specific DMN areas and neuropsychological test performance:

subjects with higher variability in FC over time in the precuneus

and the hippocampus showed lower performance on memory tests.

Conclusions: FC in the DMN and the auditory system decreases with aging.

Within HY and HO subjects, activity in major RSNs remains stable over

time. Instability of FC between both the precuneus and the hippocampus

with the rest of the DMN are early indicators of subtle cognitive failure

on neuropsychological tests. Stability of FC in certain hubs of the DMN

could become a predictor for future memory problems on an individual

level. This study shows that investigating the DMN bymeans of resting state

fMRI is valuable for early diagnosis and the development of interventions in

at-risk individuals.
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Background: Quantitative amyloid Standard Uptake Value Ratio (SUVr)

assessments are used for longitudinal efficacy endpoints in clinical trials,

and potentially for cross-sectional evaluation of patient amyloid burden,

yet the effect of differing spatial resolution from PET scanners in a multi-

center study remains unclear. This investigation quantifies SUVr changes

due to spatial resolution difference for Pittsburgh Compound B (PiB) and

florbetapir PET data.Methods:Quantitative analysis of ADNI PiB and flor-

betapir images were completed for a subset of normal,MCI and AD subjects

scanned with the highest resolution scanners in the ADNI study. Differences

in global cortical SUVrs were compared as data were increasingly

smoothed. Each scanner’s resolution was calibrated fromHoffman phantom

acquisition data, and reconstructed images were smoothed to values repre-

senting effective resolutions between 5.5mm and 9.0mm FWHM. Global

cortical amyloid retention ratios were calculated using four cortical regions
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defined on co-registeredMRI data via Freesurfer, and normalized using both

whole cerebellar and cerebellar grey reference regions. Results: A nearly

linear shift of SUVr values are seen with increased smoothing, but the direc-

tion of effect depends upon the amyloid burden of the subject. Generally,

SUVr values increasewith smoothing for low-burden subjects, and decrease

with smoothing for high-burden subjects. Comparing SUVrs computed at

the highest available spatial resolution to those computed at 9mm effective

resolution, SUVrs changed from -5 to 8% for florbetapir and -7% to 5% for

PIB using whole cerebellar reference regions. Changes due to smoothing us-

ing a cerebellar grey reference were similar. Changes due to spatial resolu-

tion differences in longitudinal SUVr measurements were fairly small,

presumably in part due to the small change in SUVr between time points.

Conclusions:White matter partial volume effects appear to increase SUVrs

following smoothing in amyloid negative patients, while CSF partial

volume effects appear to decrease SUVrs in amyloid positive patients,

especially in cases with atrophy. Quantitative SUVr thresholds used for

cross-sectional analysis therefore require attention to spatial resolution to

compensate for effects of different scanner resolutions. For small longitudi-

nal changes in SUVr, spatial resolution differences appear to have a small

effect.
Fig 1. Percent change of composite SUVr for florbetapir (top) and PiB (bot-

tom) ADNI images analyzed at native spatial resolution compared to images

smoothed to 9mm effective resolution. A trend is seen where increasingly

amyloid negative values show increasing SUVr due to smoothing, and con-

versely, increasingly amyloid positive values show decreasing SUVr due to

smoothing.
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Background: Decreased brain perfusion, as shown by SPECT imaging, is

associated with increased risk of cognitive decline and dementia. Noninva-

sive measurement of cerebral blood flow (CBF) using arterial spin labeling

(ASL) MRI provides an opportunity to examine how CBF may lead to key

neurodegenerative changes (e.g., brain volume loss, high WMH burden) as-

sociated with increased risk of dementia. In this context, we examined ASL

CBF, as a potential functional marker of increased neurodegenerative risk in

nondemented elderly.Methods: 49 non-demented volunteers (mean age 85,

MMSE 28.5) underwent 3T MRI (Siemens Trio), including structural and

Q2TIPS PASL sequences and detailed cognitive and neurological assess-

ment. Automated WMH volumes were obtained from FLAIR images using

a customized routine, segmented into deep and periventricular WMHs and

log transformed when necessary to account for skewed distributions. Brain,

hippocampal, andWMvolumes were obtained using FreeSurfer 5.1.WMHs

were subtracted from total WM to obtain normal appearing white matter

(NAWM) masks, which were co-registered, along with cortical and subcor-

tical gray matter maps to M0 ASL sequences to obtain regional CBF values

(ml/100g/min). Differences in total WMH and NAWMCBFwere examined

using matched pairs t-tests. Linear regressions determined associations be-

tween CBF, brain volumes, and subject characteristics. Multivariate linear

regression analyses examined relationships between regional CBF and brain

volumes, adjusted for relevant variables. Results: Decreased WM and

NAWM CBF, but not cortical or subcortical GM CBF, were associated

with increased age, and hypertension (HTN). CBF measures were not asso-

ciated with MMSE. NAWM CBF was significantly higher than total WM

CBF. After adjusting for age, gender, HTN, and intracranial volume, Greater

PV, but not deep, WMH was associated with decreased WM and NAWM

CBF; decreased total brain volume was associated with lower cortical

CBF; and decreased hippocampal volume was associated with higher sub-

cortical CBF. Conclusions: Regional ASL-derived CBF is associated

with brain volume change in nondemented elderly at risk for dementia.

The inclusion of ASL with structural MRI may enhance the ability to detect

those at risk for cognitive decline, and provide a functional biomarker in pre-

vention and treatment trials aimed at improving cerebral perfusion in the el-

derly.
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Background:We evaluated the impact of amyloid and FDG PETon clinical

decision making in a heterogeneous population of cognitively impaired pa-

tients.Methods:We selected all patients with FDG and PIB PETand had at

least one clinical evaluation before and after PET. We evaluated for change

in primary diagnosis and change in treatment between the pre- and post-PET

visit. The association of discordant PIB and FDG with changes in clinical

management was assessed separately using chi-square and together apply-

ing logistic regression. Results: 140 cognitively impaired patients were in-

cluded in thestudy (mean age 65.0 6 8.2, 46.% primary Ab diagnosis,

55.0% of new patients, mean MMSE 22.7 6 9.0, 41.0 % CDR<1). PIB

and FDG PET agreed in classifying 83.6% of patients. Concordance with
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