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distribution curves crossed each other. Our clinical cut-point was chosen to

differentiate best between subjects with subjective complaints and AD-de-

mentia and was 550 pg/ml.Results:Visual inspection suggested a trimodal

distribution (figure). Mixture modeling estimated a bimodal distribution

and yielded a cut-point at 639 pg/ml. The best cut-point was lower in sub-

jects younger than 70 years (607 pg/ml) than in subjects older than 70 years

(713 pg/ml). Cut-points were comparable in subjects with subjective

complaints (649 pg/ml), MCI (664 pg/ml) and dementia (638 pg/ml).

Cut-points did not differ with APOE genotype (644 pg/ml in both

APOE-e4 carriers and non-carriers). 81% of the subjects with AD had

CSF abeta 1-42 concentrations below the cut-point based on clinical diag-

nosis and 91% below the 639 pg/ml cut-point. Conclusions: Cut-points for

abnormal CSF abeta1-42 based on unbiased mixture modeling are higher

than those based on clinical diagnosis. This suggests that diagnosis-based

cut-points may underestimate the prevalence of abnormal CSF abeta 1-42.

Cut-points were dependent on age but independent of degree of cognitive

impairment and APOE genotype. Longitudinal studies are needed to deter-

mine the outcome of subjects without a clinical diagnosis of AD that had

abeta1-42 levels between 550 and 639 pg/ml.
O1-09-04 BASELINE OR PROGRESSION? BIOMARKERS
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Background: It is not known which component of commonly employed

Alzheimer’s disease (AD) biomarkers –baseline value or progression–is

a better predictor of cognitive decline. We examined how much of indi-

vidual differences in cognitive decline (variability in longitudinal slope)

measured by neuropsychological tests can be explained by changes/pro-

gression of biomarkers as opposed to their baseline values at each cog-

nitive stage (normal, MCI, mild AD). Methods: 526 subjects in the

Alzheimer’s Disease Neuroimaging Initiative (ADNI) with valid data in

all of our variables of interest were used in this study. The primary clinical

outcome is the cognitive composite score tapping the memory domain.

Baseline values and progression in the following biomarkers were exam-

ined in their association with trajectory of the cognitive outcome: MRI total

brain, hippocampal, ventricular, WMH volumes, ROI cortical thickness

(medial and inferior temporal thickness), FDG-PET summary score

(n¼260) and CSF p-tau, t-tau and abeta42 (n¼271). First, individual-spe-

cific slope (i.e., random component) of the longitudinal trajectory of each

biomarker was estimated using mixed effects models, controlling for age,

sex, education, practice effects, apoe 4 allele and changes in diagnosis.

Then these estimates and observed baseline values were used as predictors

of cognitive decline using mixed effects models. Variability in cognitive

decline (i.e., individual differences in slopes) explained by the subject-spe-

cific baseline biomarker values was compared with that explained by the

progression.Results: Even among the normal subjects where cognitive de-

cline is minimal, progression in FDG-PET (but not baseline) explained the

variability in memory decline. Also progression explained variability in
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memory decline more than the baseline values in most biomarkers; the pro-

portion of variability explained ranged from 14.6% (changes in FDT-PET)

to 28.3% (changes in inferior temporal thickness) among the MCI subjects.

Among AD subjects, an even higher proportion was explained by the pro-

gression: 39.4% (changes in FDG-PET), 51.4% (changes in medial tempo-

ral thickness), 68.9% (ventricular expansion), 73.0% (changes in inferior

temporal thickness). Conclusions: Progression in biomarkers is more

important than baseline values in most biomarkers in predicting cognitive

decline. This has important implications for clinical trials targeted to mod-

ify AD biomarkers, as well as for prognosis and prediction of clinical out-

comes.
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Background: Advancements in our understanding of the biology of Alz-

heimer’s and related diseases culminated in the proposal of novel criteria

for the clinical diagnosis of Alzheimer’s disease. This research criteria reject

the previous probabilistic diagnostic approach in favor of a confirmatory

one. More specifically, they propose demonstrating some characteristic of

Alzheimer’s disease including amyloidogenesis and/or neurodegeneration

in addition to the cognitive decline characteristic of Alzheimer’s disease.

It remains currently unclear what methods to demonstrate amyloidogenesis

and/or neurodegeneration should be used at different points in the diagnos-

tics of Alzheimer’s and related diseases.Methods:We are prospectively re-

cording all patients in our memory clinic that require cerebrospinal fluid

analyses in the process of diagnosing the cause of their behavioral changes

and cognitive decline. All our patients undergod behavioral and cognitive

testing, neuropsychiatric exam, MRI including manual and semi-automated

volumetry and when required cerebrospinal fluid analyses including basic

cerebrospinal parameters, reibergrams, testing for infectious diseases, amy-

loid 1-42, tau, phospho-tau, neuron specific enolase, S100 and several

markers of inflammation. Results: Here we extend our findings presented

last year in Vancouver by increasing the number of patients, by increasing

in particular the number of healthy control subjects thus modifying further

our cut-off values. Importantly several indications for cerebrospinal fluid

analyses when diagnosing Alzheimer’s and related disorders appear to

emerge. Cerebrospinal fluid analyses is most useful when either cognitive

profile in not typical of a specific Alzheimer’s or related disorder or when

MRI analyses fails to demonstrate neurodegenerative changes in the appro-

priate anatomical regions. In addition, the use of inflammatory markers

might turn out to be of relevance in assessing some of the causes and possi-

bly the rate of progression of neurodegeneration. Conclusions: Our data

suggest that cerebrospinal fluid analyses should be performed primarily in

cases when cognitive decline and/or MRI imaging fail to meet the require-

ments proposed in novel research clinical diagnostic criteria for Alzheimer’s

and related diseases.
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Background: Cerebrospinal fluid (CSF) amyloid b 1-42 (Ab42), total tau

and phosphorylated tau at threonine 181 (ptau-181) have been described ex-

tensively as biomarkers for Alzheimer pathophysiology, but there is still no

consensus on how to optimally combine them or how to implement them in

clinical practice. With t his study we aimed to identify the most useful def-

inition of the CSF ‘Alzheimer profile’.Methods: CSF biomarkers were an-

alyzed using ELISA in 1385 patients from our memory clinic based

Amsterdam Dementia Cohort, with subjective memory complaints (con-

trols), mild cognitive impairment (MCI), AD or other dementias. We con-

structed AD profiles using ratios of tau/Ab42 and ptau-181/Ab42,

combinations of dichotomized Ab42, tau and ptau-181, and four different

regression formulas (previously published by Hulstaert, Mulder, Mattsson

and Schoonenboom). We calculated Receiver operating characteristic

(ROC) curves and test characteristics for AD versus controls and versus

other dementia patients. We used Cox proportional hazards models to assess

the predictive value of all combinations for conversion to AD in MCI pa-

tients. Finally, we validated the results in a large independent, multicenter

cohort. Results: Ratios and formulas performed better than individual bio-

markers and combinations of dichotomized biomarkers to discriminate

groups. Based on the sensitivity values of the best performing formulas,

we chose cut-offs of 0.52 for tau/Ab42 and 0.08 for ptau-181/Ab42. Simple

ratios were as accurate as regression formulas; sensitivity for AD was 91-

93%, specificity for controls 81-84%, and specificity for other dementias

63-74%. Ratios were also better predictors of conversion from MCI to

AD than combinations of dichotomized biomarkers and performed compa-

rable to regression formulas, with hazard ratios of 8 to 10. Results of the val-

idation cohort were remarkably similar, especially for the ratio of tau/Ab42,

but also for the formulas of Mulder and Hulstaert. Based on these results,

a simple ratio of tau/Ab42 > 0.52 constitutes the optimal CSF Alzheimer

profile. Conclusions: Based on the principle of parsimony, we recommend

using a simple ratio to combine CSF biomarkers. Based on these data, the

optimal CSF Alzheimer profile exists whenever tau is more than half the

value of Ab42, independent of the clinical question at hand.
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Background: Alzheimer’s disease (AD) has been proposed to be primarily

a “disconnection syndrome”, whereby the progression of neurodegeneration

propagates along cortical networks. Previously, we have introduced

methods by which cognitive performance can be predicted from group-

wise correlations in cortical thickness, derived from T1-weighted MRI.

Here, we extend this basic approach using GLMNET, which allows all net-

work edges to be analyzed in a single multivariate regressionmodel, to yield

a small set of edges which best predict the individual behavioural outcome.

Methods:Cortical thickness estimates were obtained fromT1-weighted im-

ages obtained from the ADNI-1 cohort. For each pair of regions (ROIs),

a linear model was fitted for Normal Control (NC) subjects only. Residual

error was computed from this model for all subjects. Using GLMNET, the

resulting residuals were regressed against cognitive performance scores in

a general linear model (GLM) including residuals from all pairs of ROIs i
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