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01 INTEREST OF CSF ABETA/TAU INDEX IN ALZHEIMER’S POSITIVE
DIAGNOSIS. A. GABELLE1,2,5, S. ROCHE1,3,5, C. GÉNY2, F. PORTET2,4, 
J. TOUCHON2,4, S. LEHMANN1,3 (1. CNRS, Institut de Génétique Humaine UPR 1142,
Montpellier, France; 2. Service de Neurologie, CHU Gui de Chauliac, Montpellier,
France; 3. Laboratoire de Biochimie, CHU Saint Eloi, Montpellier, France; 4. Faculté de
Médecine, Montpellier, France; 5. The first two authors contributed equally to this work)

Background : Alzheimer’s disease (AD) is a devastating neurodegenerative affection
that is approaching epidemic proportions in the industrialized world due to aging of the
populations. Recently, new revisited AD diagnosis criteria point out the major interest of
CSF biomarkers. The dosage of tau, its phosphorylated form p-tau181 and amyloïd Aβ42
peptide in CSF have come to the fore. Based on Aβ42 and tau values obtained using
Innogenetics ELSIA kits, a index called IATI could be calculated and seemed very
interesting to discriminate AD from other dementias. Aim : To investigate the diagnostic
value of CSF IATI in AD positive diagnosis. Method : CSF tau, p-tau181 and Aβ42
biomarkers were analysed in a consecutive cohort of 167 patients with neurological
disease. Eighteen AD and 46 non Alzheimer’s dementias were identified in this population.
The AD diagnosis was based on NINCDS/ADRDA criteria. Lombar punctures were
performed after informed consent was obtained from the patient or the legal representative.
The IATI was defined as Aβ42(240+1.18 x tau). The sensitivity, sensibility and ROC
analysis were computed. Results : The IATI is considered pathologic if inferior to 1. The
IATI sensitivity was above 90% in our series while its specificity was lower, around 60%.
On the other hand, p-tau had a better specificity (>90%) but a lower sensitivity (close to
80%). Discussion : Depending on the clinical situation, the utilization of IATI, p-tau or
both appears to be very interesting. The IATI<1 provides an excellent sensibility to
confirm a positive diagnosis of AD in patients with strong clinical diagnostic presumption.
Besides, when the diagnosis is doubtful, p-tau is a useful biomarker to identify AD from
other dementias. 

02 A MIXTURE MODELING APPROACH TO BIOMARKER ASSESSMENT
REVEALS AN ALZHEIMER’S DISEASE SIGNATURE IN MORE THAN A
THIRD OF COGNITIVELY NORMAL ELDERLY PEOPLE. G. DE MEYER1, 
F. SHAPIRO1, H. VANDERSTICHELE1, E. VANMECHELEN1, S. ENGELBORGHS2,
P.P. DE DEYN2, L. SHAW3, J. TROJANOWSKI3 AND THE ALZHEIMER’S DISEASE
NEUROIMAGING INITIATIVE4 (1. Innogenetics NV, Gent, Belgium; 2. Department of
Neurology and Memory Clinic, Middelheim General Hospital And Institute Born-Bunge,
University of Antwerp, Belgium; 3. Department of Pathology and Laboratory Medicine,
Institute on Aging, Alzheimer’s Disease Center, Center For Neurodegenerative Disease
Research, University of Pennsylvania School of Medicine, Philadelphia PA, USA; 4. Data
used in the preparation of this article were obtained from the Alzheimer’s Disease
Neuroimaging Initiative (ADNI) database. As such, ADNI investigators
(www.loni.ucla.edu\adni\collaboration\adni_authorship_list.pdf) contributed to the design
and implementation and/or provided data but did not participate in analysis or writing of
this report)

Aim: The development of validated biomarkers for Alzheimer’s disease (AD) is
considered by researchers and clinicians to be an essential means for improving diagnosis
and accelerating the development of new disease-modifying therapies. However, these
goals are seriously complicated by the insidious natural history of the disorder, given that
underlying, asymptomatic AD pathogenic processes may well precede the definitive
clinical diagnosis by up to a decade. Therefore, at earlier stages, AD diagnosis is uncertain,
highly probabilistic, and likely to be particularly error-prone. Since the validation of
biomarkers has heretofore generally been carried out with reference to clinical diagnosis,
the utility and applicability of biomarkers should be reconsidered. We therefore took a
different perspective on biomarker development by identifying biomarker patterns typical
for AD in an unsupervised way, i.e. without using information on the clinical diagnosis.
Methods: Using cerebrospinal fluid (CSF)-derived β-amyloid protein1-42 (Aβ42), total
CSF-tau protein, and CSF-phosphorylated tau181 (ptau181) protein as biomarkers, a
mixture modeling approach was applied on the assumption that two features would be
found in the data set to be analyzed: patients with an AD signature (reduced Aβ42, and
increased ptau181) or healthy persons without the signature. The data set was derived from
the population enrolled in the US-ADNI study (www.loni.ucla.edu\ADNI) that included

100 patients diagnosed with probable AD, 196 elderly persons considered to have mild
cognitively impairment (MCI), and 114 cognitively normal elderly subjects.
Concentrations of CSF-Aβ42, total tau, and ptau181 were measured using the INNO-BIA
AlzBio3 immunoassay (Innogenetics, Gent, Belgium), a test based on the Luminex
multiplex platform (Luminex Corp., Austin, TX). The findings derived from the statistical
analyses performed on the ADNI dataset were corroborated in an autopsy-confirmed
population of AD cases. Results: A single CSF-Aβ42 biomarker mixture model applied to
the full data set (irrespective of the initial clinical diagnosis) identified two clearly distinct
features in the data. One of these features could be linked to AD, while the other matched
the ‘healthy’ status. Using this approach, 91% of patients in the AD group were classified
as having the AD feature, 73% in the MCI group showed the AD feature, and 38% of
cognitively normal persons bore the AD signature. Importantly, the latter group was
heavily enriched in ApoE4 carriers (46%) versus 11% in cognitively normal persons
without the AD signature. Extension of the mixture model to also include CSF-ptau181
improved the separation between the AD and healthy signatures, and only marginally
affected the classification. In an independent data set of 71 autopsy-confirmed AD cases,
67 of 71 patients (94% sensitivity) were correctly classified with the AD feature. Results
also suggest Aβ42 changes in CSF as an initial event, and CSF- ptau181 changes as
appearing closer to the clinical diagnosis. Discussion/Conclusions: The mixture modeling
approach, which is totally independent of clinical AD diagnosis, was able to correctly
classify AD patients with a success rate of 94% in autopsy-confirmed AD patients, and
91% in the ADNI AD group. With respect to the remaining 9% of ADNI AD patients
without the AD biomarker signature, clinical follow-up and additional information using
other biomarkers such as total tau will help determine if these patients are false negatives
or not. The unexpected presence of the AD signature in more than one third of cognitively
normal elderly subjects, supported by ApoE4 enrichment, suggests that AD pathology is
active and detectable at a much earlier stage than has heretofore been envisioned. If these
findings are confirmed in future studies, the presence of AD in clinically defined,
cognitively normal elderly subjects, has major repercussions for designing biomarker
assessment studies and for planning therapeutic interventions.

03 RATE OF VENTRICULAR ENLARGEMENT: A COMPARISON BETWEEN
MEASURES DERIVED FROM 3.0 TESLA AND 1.5 TESLA MRI IN SUBJECTS
PARTICIPATING IN ADNI. S.M. NESTOR1, R. RUPSINGH1,2, M. BORRIE3,6, 
M. SMITH6, J.L. WELLS3,6, R. BARTHA1,2,4,5 (1. Centre for Functional and Metabolic
Mapping, Robarts Research Institute, London, Canada; The Departments of 2. Medical
Biophysics, 3. Medicine, 4. Diagnostic Radiology and Nuclear Medicine, and 5.
Psychiatry, University of Western Ontario, London, Canada; 6.  Division of Aging,
Rehabilitation, and Geriatric Care, Lawson Health Research Institute, London, Canada)

Introduction: The rate of ventricular enlargement measured from T1-weighted 1.5
Tesla magnetic resonance images (MRI) is a sensitive measure of Alzheimer disease (AD)
progression. The majority of MRI volumetric studies have assessed structural change
derived from 1.5Tesla MRI. However, 3.0 Tesla scanners are becoming more prevalent
and there are few studies assessing differences in volumetry between magnetic field
strengths. The aim of this study is to compare ventricular measures derived from 1.5 Tesla
and 3.0 Tesla MR scanners. Moreover, we assessed group-wise differences between NEC,
MCI, AD groups for absolute ventricular enlargement derived from both 1.5 Tesla and 3.0
Tesla MRI. Methods: Baseline and corresponding 12-month data were selected from the
ADNI database, which included 12 normal elderly controls (NEC) (mean age=76 years),
16 subjects with MCI (mean age = 76 years) and 6 subjects with AD (mean age = 76
years). Baseline and 12-month unprocessed 3D T1-weighted MP-RAGE MR images (1.5
Tesla and 3.0 Tesla General Electric, Siemens, and Philips MR Scanners were used) and
corresponding, demographic measures were acquired. Ventricular volume was computed
using a semi-automated region-growing algorithm (Cedara Software, Canada).  Baseline
and repeat images were not registered prior to analysis, and all analyses were completed
blind to subject group, and time of scan. To assess differences between 1.5 Tesla and 3.0
Tesla data for cross-sectional volumes and rates of change between intervals paired t-tests
were computed. A one-way ANOVA was used for group-wise comparisons between NEC,
MCI and AD groups for absolute baseline ventricular volume (cm3) and the absolute rate
of enlargement at 12 months. Results: Ventricular volumes measured from 3.0 Tesla (mean
± SD = 49.8 ± 31.1cm3) MRI were significantly greater than ventricular volumes derived
from 1.5 Tesla MRI (45.5 ± 26.2 cm3) at baseline (p = 0.002) when collapsing across
groups. However, the absolute rate of ventricular enlargement was significantly greater for
measures derived from 1.5 Tesla MRI (mean ± SD = 2.9 ± 3.7 cm3) than 3.0 Tesla MRI
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