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- enrolling consecutive patients with cognitive impairment attending the Unit of Neurology from April
2017 to April 2019, who underwent lumbar puncture for CSF analysis

- AD R HEAZAMZ t-tau =&, unit of Neurology 2tX} Chat
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- 221 participants recruited as a part of the AIBL study, who had their CSF collected at baseline
between 2009 and 2016. Among these, 100 were recruited at the time of the study inception and the
remaining participants were recruited during enrichment of the cohort.

- X|2|-heavy alcohol consumption, past serious head injury, history of non-AD dementia, current clinical
depression, schizophrenia, bipolar disorder, epilepsy, Parkinson disease, cancer (other than basal cell
skin carcinoma), history of stroke, untreated obstructive sleep apnea, and withdrawal of consent
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The first cohort from the ongoing Amsterdam Dementia Cohort included 88 participants with
age—matched controls: AD, nonfluent variant of primary progressive aphasia (nvPPA), semantic variant of
primary progressive aphasia (svPPA), behavioral variant of frontotemporal dementia (bvFTD), progressive
supranuclear palsy (PSP), and corticobasal degeneration (CBD) (table 1).
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AB42, t-tau, p-tau T181, and AB40 were measured by Fujirebio (Tokyo, Japan) Innotest ELISA assays.
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Pa'uents with AD were required to meet the criteria for probable AD as defined by the National Institute
of Neurologic and Communicative Disorders and Stroke-Alzheimer's Disease and Related Disorders
Association.
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We included 65 cognitively unimpaired controls (CU), 29 A+ MCI due to AD (Ag+ MCI), 43 AD
dementia patients, and 57 patients with non-AD neurodegenerative disorders (Table 1).

the Swedish BioFINDER cohort, Validation cohort
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unstable systemic illness or organ failure, such as terminal cancer, W O
3 that made it difficult to participate in the study, (2) current significant oo
alcohol or substance misuse, and (3) cognitive impairment that O=g4

without doubt could be explained by other specific nonneuro
degenerative disorders, such as brain tumor or subdural hematoma.
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Both p—tau isoforms were measured using ELISA kits including the same detection antibody which
limited the effects of reagent variability and allowed accurate comparison of biomarker performance.
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- We recruited 216 individuals who attended the Dementia Clinic at Pusan National University Hospital
(PNUH) and Pusan National University Yangsan Hospital (PNUYH) between April 2015 and October
2018

- H|2|- territorial cerebral infarction, brain tumor, extensive leukoaraiosis, and other structural lesions
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- Among the 216 original study subjects, 13 were excluded (due to »12,519 red blood cells per CSF 1

Lor erroneous values inCSFtau analysis)
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- Atotal of 211 subjects were enrolled from September 2015 to December 2018

- H|?-normal-pressure hydrocephalus, DLB, FTD-SD, PSP, bvFTD
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- This study included patients from the memory consultations or geriatric medicine units of Reims
University Hospital (Reims, France) between January 2011 and September 2016
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- Participants, including early-onset AD (EOAD), lateonset AD (LOAD), MCI, SCD, PD, and HC, were
enrolled in Alzheimer's Disease All Markers study from the multicenter in South Korea.

— Exclusion criteria included the cognitive impairment other than AD, stroke, and delirium
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- This multicentre cross—sectional study contained 237 participants in total, including 98 patients with
(early stages of) AD, 21 patients with MCI due to AD (hereinafter referred to as MCI) and 118 controls

(CON).
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- All participants were enrolled from Department of Neurology, Second Affiliated Hospital of Zhejiang
University School of Medicine, between March 2015 and March 2019.

- The exclusion criteria of AD include the subject's denial of cerebrovascular disease, stroke, severe
white matter hyperintensity burden and so on. The inclusion criteria of controls were as follows: 1) No
neurological or psychiatric antecedents; 2) No organic disease complicated with the central nervous
system; 3) No cognitive impairment or psychiatric symptoms.
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- Patients were recruited at the Department of Psychiatry, Psychotherapy and Psychosomatics of the
University Hospital of the Martin-Luther—University Halle-Wittenberg. CSF samples were collected
from patients who were examined for memory disorder.
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- Individuals with MCI from ADNI and mild cognitive symptoms (MCS) from BioFINDER were included in
the retrospective analyses, based on the following criteria: availability of a baseline Mini-Mental State
Examination (MMSE) score; a baseline CSF sample; and a valid baseline measurement of the Elecsys
biomarkers AB(1-42), pTau and tTau
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- patients with AD and nondemented controls recruited at the Center for Brain Health of NYU Langone

Medical Center.
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- This study was not preregistered and was designed as a monocenter, cross—sectional study in a
subset of 99 participants recruited from a large cohort of patients enrolled at the out—patient
consultation of Neurology Service in University General Hospital of Alicante.

- Patient inclusion and exclusion criteria for the study: patients over the age of fifty—five with
concordant clinical and neuropsychological diagnosis, in particular, an MMSE test score > 24 and
IQCODE over 78.
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- All subjects included in this work are part of the Coimbra cohort, recruited at the Neurology
Department of Coimbra University Hospital, Coimbra, Portugal.
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- Subjects were prospectively recruited from two centers: Chonnam National University Hospital, and
Chosun University Hospital including the National Research Center for Dementia in Gwangju, Korea.
We prospectively collected data from 198 patients from September 2015 to August 2017.

- The exclusion criterion was diagnosis of dementia due to causes not related to AD. X|2|-NPH, DLB,
FTD_SD
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- We did a single—centre, cross—sectional study of adults with Down syndrome using participants in the
Down Alzheimer Barcelona Neuroimaging Initiative linked to a population-based health plan in
Catalonia, Spain, run at Barcelona Down Medical Center
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- We included individuals referred to the Queen Square Specialist Cognitive Disorders service who had
a diagnostic CSF examination between 1 January 2008 and 1 January 2012. Healthy controls were

recruited for research and were usually partners of affected individuals.
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The clinical or discovery cohort (n=540) of clinically diagnosed participants included 165 AD, 105 MCI, 70
FTD [including 60 behavioral variant FTD (bv—-FTD) and 10 corticobasal syndrome (CBS)], 79 LB disorders
[LBD; including 16 DLB and 63 PD/PD with dementia (PDD)], 41 ALS, 11 progressive supranuclear palsy
(PSP), and 69 HC (see Table 1 and Supplementary Table 1).
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In this cohort (n=367 subjects after excluding samples with high
hemoglobin levels), | O
3 oL
CSF hemoglobin levels were measured as an index of red blood O =4

cell contamination, with a human hemoglobin ELISA quantitation kit
(Bethyl Lab Inc, Montgomery, TX, USA) as previously described.
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The clinical diagnoses were made applying clinical diagnostic criteria for AD [1] £,
clinical diagnostic criteria, NINCDS-ADRDA criteria
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A total of 208 subjects were included in this study. One hundred forty-nine of them were consecutively
enrolled at the Center for Memory Disturbances, University Hospital of Perugia (Italy), in the period 2006
-2014; 20 patients were from the Reference Center for Biological Markers of Dementia, Institute
Born-Bunge, University of Antwerp (Belgium), and 39 were from the Paracelsus—Elena—Klinik, Kassel

(Germany). Details on the number of patients per condition are reported in Table 1.
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Additional file 1. The exclusion criteria for the control group were
dementia disorders, atypical parkinsonism (i.e., multiple system o
3 atrophy, corticobasal syndrome, progressive supranuclear palsy), OIS
and systemic and neoplastic diseases. 0 25kl
a well-characterized cohort of patients diagnosed with AD, DLB,
PDD, and Parkinson’s disease (PD).
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The AD group was composed of 48 patients diagnosed with probable AD according to National Institute
of Aging-Alzheimer Association criteria [33].

National Institute of Aging—Alzheimer Association criteria
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We enrolled 70 individuals at the Department of Neurology or Memory Clinic of the University Hospital,
Charles University, Prague. Participants were divided into four groups: (1) patients with AD (AD group;
n=20); (2) patients with other dementias (OD group; n=13); (3) patients with inflammatory aseptic
neuro-infections (IP group; n=17); and (4) cognitively normal elderly persons (NC group; n=20) (Table 1).
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ELISA kits (NNOTESTR PHOSPHO-TAU(181P), from Innogenetics (now Fujirebio Europe, Ghent,
Belgium).
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The AD patients met a probable diagnosis of AD according to the NIA-AA (National Institute on
Aging-Alzheimer’s Association) criteria by an experienced neurologist.
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Subjects were recruited between May 2003 and November 2007. They were referred to the participating
specialist memory clinics for the workup of memory complaints and/or other cognitive deficits. In most
centers, a consecutive series of patients was included.
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With this diagnostic procedure, 1071 MCI patients were included at
baseline from which we selected a subsample of 115 (12%)
patients according to the following inclusion/exclusion criteria: m o

availability of 1) complete baseline neuropsychological data; (2) 0ot

3 adequately processed and quality checked MR imaging; and (3) CSF [ 25l
data at baseline; (4) all had been followed for at least 12 months =5
(mean follow-up 25.46 months) and were clinically evaluated every
12 months up to 36 months or until progression to incident
dementia; and 5) outcome—MClI stable or progression to AD only.
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The following CSF b|omarkers were measured by enzyme-linked immunosorbent assay (ELISA):
phosphorylated tau181 (p-Tau; Innogenetics, Ghent, Belgium).
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AD dementia was diagnosed according to the NINCDS-ADRDA criteria [51]. All clinicians who collected
follow up data or who made the diagnoses were blinded to the results of CSF analysis and hippocampal
volumetry.
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The study population consisted of clinically diagnosed AD patients (n = 45), definite frontotemporal lobar
degeneration (FTLD) patients (n = 45, of which 33 were FTLD-TDP, 10 FTLD-tau, and 2 FTLD-UPS),
both clinical and definite Lewy body dementia (DLB) patients (n = 45, of which 19 definite), definite
Creutzfeldt-Jakob disease (CJD) patients (n = 21), and cognitively healthy controls (n = 20).
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(ELISA) kits (one kit lot each), strictly following the manufacturer’s instructions (INNOTEST
Phospho-Tau(181P) from Fujirebio Europe, Belgium; pTAU rel ELISA Kit from AJ Roboscreen, IBL
International GmbH, Germany).
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Clinical diagnosis of AD was based on IWG-2 criteria and included the AD CSF biomarker panel (A31-42
(cutoff: 638.5 pg/ml), t-tau (cut-off: 296.5 pg/ml), and ptau181 (cut-off: 56.5 pg/ml)) [2, 11, 12].
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The research was a multicenter cross—sectional study of a convenience sample of subjects recruited

from three independent European memory clinics._A total of 135 individuals were examined. Of these
participants, 27 were excluded due to missing data in one or more CSF biomarkers and the remaining

108 were included in the present study.
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CSF A42, t-tau, and tau phosphorylated at threonine 181 (p-tau181) concentrations were measured
using established sandwich ELISA methods, INNOTEST ~AMYLOID(1-42) [27], INNOTEST hTAU-Ag
[28], and INNOTEST Phospho-Tau[181P] [29] (Fujirebio Europe NV, Gent, Belgium),
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The clinical diagnosis of AD dementia was performed according to the National Institute of Neurological
and Communicative Disorders and Stroke—Alzheimer’s Disease and Related Disorders Association
(NINCDS-ADRDA) consensus criteria [22].
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A total of 102 patients, hospitalized in our clinic (tertiary referral center), consecutively during the years
2012-2014 for progressive language disorder (n = 54) or AD (n = 48) were assessed.

Finally, 86 subjects (69 patients and 17 controls) were included in the study and subdivided in well
characterized groups:
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Of the former, 11 patients did not fulfill the criteria for PPA [4] and W 0
3 were excluded. Of the latter, 22 were excluded due to a significant O ot
vascular component in neuroimaging (n = 19), ventricular enlargement O ==

(n=1), or contraindication for lumbar puncture (oral anticoagulation, n=1).
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The CSF levels of total tau protein (tT), amyloid—peptide (1-42) (A42), and tau phosphorylated at
threonine=181 (rP-181) were measured in duplicate and blind to clinical diagnosis by double sandwich,
enzyme-linked immunosorbent assay (ELISA) as provided by commercially available kits (“InnotesthTau
antigen”, “~amyloid1-42” and “phospho-tau181” respectively, Fujirebio, Gent, Belgium) according to
manufacturer’s instructions.
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Receiver operating characteristics curve analysis (ROC)was W O

2 performed in order to calculate the cut—off values of each oL
biomarker and ratio for the discrimination between AD and CTRL, O =4

with the optimal combination of sensitivity and specificity.
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evidence of the AD pathophysiological process, as suggested by the National Institute on Aging and
Alzheimer’s Association workgroups [6].

m o
1 HUEE HAE Uy 2EYEE 26| 22 A 2277 WY
022
O
2 HUEFE A Zits SIHZAL Z1001 Tt ZE Glo| oM == goe
REER
S WS
HOEZE A HAL| 3 = ZGHA0AM HISHO0| =22 4= U=71? O==
028y
XY gt 24
ATTHE= OloH XO|&| CHAF RIEHAEHT} E25{ 11 Xt0] GHAIRIED XSGR o2 © _?_E':I . |7—(|'%
OHEHZT0 2o Fe & AHAET 20| HMER0| MelotX| pI2 2 =2
271 ETh HEe,
==
0| 4: HRXIYT, AL
HIZ TS
SUBAL FUHE HAIS 2| 22 XS E= (SEX0M AEE) 2X2 BOIM HQUE SASE 7IS5IAIR:

|
SHZIAS) ATEZ HAFMOIS) AIZE 2242k T AO|0 AIRE SHS 7|25HA2:
ATBES M S QAolo] FEH0|DR SRIZIMS MSEZL BEGHCLT 715!

W O
1 EMBAKS) HUEZE ZAF MO0 HESH Al ZHA0] UKRA=TF? Oore
BEEN
| O
2 EE SXE2 FUEE AAE BRI o
O ==
O
3 ISR SUSHATHSE AAS BRI oofe
O ==
= 3 = SiC|O = 1 0:”
4 2E SR 20 ZE U= O oie
M0 AFE 2K} (01, 2x2)01| et HZRUS SsAl
H ==
o W23
AT VPHOIAM BISEO| Z2iE 4 U O==2
O ==

_52_



oitH(Ref ID): 27

1XMXHEHAHE): Park 2017

"= "oz

cio] 1: BHKPAMEH

TEERE

SR} ME IS J|S0tA 2!

CSF samples were obtained from 194 subjects [71 controls, 76 patients with AD dementia (ADD), and
47 patients with other neurological disorders with cognitive decline (OND)] from 6 Korean dementia
clinics between April 2013 and 2016. The age-matched controls (n=71) were recruited longitudinally
from subjects who underwent neuroimaging for various reasons (headache, dizziness, or health
screening) or who were scheduled to undergo spinal anesthesia for orthopedic surgery within a week.
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Control subjects were excluded if they had a history of cognitive
complaints or significant disorders that could potentially affect
cognitive function or if abnormalities were revealed by the W O
3 cognitive test or neuroimaging study (magnetic resonance imaging oo
in 34 and computed tomography in 37). All subjects were followed O =4

for at least 6 months, beginning either before or after the lumbar
puncture, to ensure that the clinical diagnoses were accurate, and
uncertain cases were excluded from the study.
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The samples were analyzed using the improved version of the INNOTEST ELISA kit (Fujirebio
Diagnostics, Ghent, Belgium), which provides ready-to-use antibody calibrators and run validation
controls in place of concentrated standards.
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The clinical diagnosis of AD was based on the revised clinical criteria for probable AD established by the
National Institute on Aging and the Alzheimer’s Association workgroups.
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We retrospectively included 55 patients with DLB according to McKeith's and DSM-V criteria ()

AD patients were selected according to Albert’s and Dubois’ criteria [26, 27] for prodromal-AD patients
(pro—-AD, n=39) and McKhann's criteria [28] and Dubois’ criteria [27] for demented AD patients (AD-d, n=31)
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We excluded patients who disclosed a history of major depression, | Nyl
3 severe traumatic brain injury, neurovascular disease, or other O ot
possible causes of neurocognitive disorder, such as frontotemporal O

lobar degeneration.
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ttau, and phospho-tau181 were measured by sandwich enzyme-linked immunosorbent assay (ELISA)
using commercially available kits INNOTEST®; Fujirebio Europe, Ghent, Belgium). All
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Indeed, the classification was done double-blind, the clinicians | O
1 having classified patients without knowing the levels of biomarkers oL
and the biologist having established the biomarker results without 0=

knowing the diagnosis of patients.
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AD patients were selected according to Albert’s and Dubois’ criteria [26, 27] for prodromal-AD patients
(pro-AD, n = 39) and McKhann's criteria [28] and Dubois’ criteria [27] for demented AD patients (AD-d,
n=231)
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patients diagnosed with probable AD according to NIA-AA criteria.
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This diagnostic study is based on data from two ongoing cohort studies at the Clinical Dementia Center
Gottingen [10, 11].
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SAEAL 2k HOEE AL 2001 et Z= g0l s = RA=71 O
1 oy SMEME S A=, HUEZE HAQL 2 E biase GlE A2 OOt
42E O=gd
I — — . 01
) YARIEAIBEIUE B2, Ol= AFH0| BAIZU=71 0 0£L|9
the best cut-off was determined using the Youden index s
O EQ—“}E
e mis
SHEALL] &l E= S I-Y0lIA HIZFHO| Z2HE = U=7F O=s
O==d
X840 izt 25
= A Bl El = O& x ol | = st O O|— _C|>_E':| . I;("%
SEALE HALS o, 21t siA0] Eel 0 EH9| i AE YO 47t U= []=o
o
ot O 22

_59_



FUTHZEO ol 7|&oti! J20] O{EA =1 SHMEUE=X] 7|S0tA 2!
Patients diagnosed with probable or definite sporadic CJD (sCJD) as well as patients diagnosed with AD

according to the Dubois criteria were considered for inclusion in the study [1, 2].
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Between the years 1993 and 2013, CSF was collected from patients with different forms of neurologic
diseases and neurodegenerative dementias.
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CSF-tau was quantitatively analyzed using a commercially available enzyme-linked immunosorbent
assay (ELISA, INNOTESThTAU-Ag; Innogenetics) [21].
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The diagnosis of AD was based on the International Classification of Diseases, Tenth Revision (ICD-10)
definition for AD (F.00-G.30).
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We considered 137 consecutive patients with a mild cognitive impairment who referred to the Memory
Center of IRCCS-San Raffaele Hospital, Milan, Italy, between April 2009 and November 2015,
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using a commercially available ELISA kits (Innogenetics®, Gent, Belgium), according to the
manufacturer’s instructions.
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conversion to AD according to the recently revised NINCDS-ADRDA criteria [41] during follow up,

regardless of the followup duration.
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Twenty-seven patients with AD and 30 cognitively normal controls (NC) were enrolled from the
Neurocognitive Behavior Center of Seoul National University Bundang Hospital and Department of
Neurology of Chung-Ang University Hospital, Republic of Korea from April 2012 to November 2014.
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We excluded individuals if they had 1) significant or unstable M O
3 medical problems, 2) psychiatric problems, 3) a cardiac pacemaker, oo
and/or 4) a history of substance abuse or dependence within the O =4

past 10 years.
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CSF biomarkers of AD (A42, p-Tau, and t-Tau) were analyzed using INNO-BIA AlzBio3 immunoassay
kit-based reagents [12]. The INNO-BIA AlzBio3 is a fluorimetric immunoassay
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probable AD by National Institute on Aging—Alzheimer's Association (NIA=AA) criteria [3]
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We included the following 232 patients: 82 patients with dementia with autopsy-confirmed pathological
diagnoses of AD (30 cases) and CJD (52 cases), 101 patients with probable AD and 26 patientswith
probableCJD, and 23 patientswithout dementia as control participants.
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using commercially available enzyme-linked immunosorbent assay kits (INNOTEST htau-Ag, INNOTEST
phosphorylated-Tau181, and INNOTEST AB1-42; Innogenetics/Fujirebio Europe) according to the
manufacturer’s instructions.
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Probable AD diagnosis was based on medical history, care giver interview, neurological examination,
neuropsychological battery, structural brain imaging, and a biochemical CSF AD signature.26 Patients
with AD had dementia according to DSM-IV-TR criteria 27 and were diagnosed as having probable AD
dementia with evidence of the AD pathophysiological process.
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A total of 367 subjects with cognitive disorders who underwent a lumbar puncture were prospectively
included at three French memory centers (Paris—North, Lille and Montpellier; the PLM Study).

All patients who were prospectively included in the study had cognitive disorders and received a lumbar

puncture.
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Patients with unknown clinical diagnoses were excluded. Patients O o
3 with mild cognitive impairment (MCI) represented a heterogeneous oo
group, including patients with and without AD-related brain m =2

lesions, and thus were excluded from this study.
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using a commercially available sandwich enzyme-linked immunosorbent assay (INNOTEST; Fujirebio
Europe NV, Gent, Belgium) according to the manufacturer’s instructions.
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Patients with AD were included according to the criteria for probable AD as defined by the National
Institute on Aging—Alzheimer's Association [2].
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The patient sample comprised 41 demented patients with mild AD [25], 68 subjects with MCI [26], and
34 patients with cognitive impairments due to other neuropsychiatric conditions, namely 17 with major
depression [27], 6 with bipolar disorder [27], and 11 patients with non—-AD neurodegenerative disorders
(frontotemporal dementia, Huntington disease, multiple system atrophy, Lewy body dementia, and
corticobasal degeneration).
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INNO-BIA AlzBio3 assay (Innogenetics, Ghent, Belgium),
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The patient sample comprised 41 demented patients with mild AD [25],
ref 25: NINCDS-ADRDA
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The study was undertaken in patients with iNPH, AD, and other neurodegenerative diseases.
Participants were enrolled from 2009 to 2012 from four hospitals in Japan: Kyoto University Hospital
(Hp.), Saiseikai Nakatsu Hp., Kitano Hp., and Tenri Yorozu Hp.
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CSF were measured with an enzyme-linked immunosorbent assay according to the manufacturer’s
protocol; Tau (Total) Human ELISA Kit = Novex, Phospho-Tau (181P) - Innotest,

SAAAL Btz FITHE ZA 200 tist ZE G0l sHMEU=IF? | Jul
1 ol SMEAE HFA AR, FIEE ZAMQ 2EE biase Gl A= Oore
M2t mEEN
AR ABEIAZS ER, Ol A0 HAI=RUA=7F? m o
Optimal sensitivity and specificity of each biomarker were
2 . : . art oome
determined by the receiver operating characteristic (ROC) curve [ 254
analysis. =5
A WS
SMUAS =3 = oA H0A HIEE0| Z2iE 4 U=71 O==2
O ==
240 st 22
= A5l El =| == x 35 | = s O O|— _C|)_E':| . I;("%
SMAALE ZALL] 3, At oMo E0HC| alid &R MOIE 27t U= []=o
I
ot O 22

_73_



HUEZF0| ol 7|&0t? 220] HEA AU HMEIU=R] 71S0HAL:
AD diagnosis was based on current international clinical criteria [13].
[13] NINCDS-ADRDA
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Thirty—three MCl and 35 AD patients were recruited from the Department of Geriatric Medicine,
Karolinska University Hospital Huddinge, Stockholm, Sweden.
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t-tau, and ptau181p were determined using commercially available sandwich ELISAs (Innogenetics,
Ghent, Belgium) [27-29].
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diagnosis of probable AD based on the National Institute of Neurological and Communication Disorders,
Alzheimer's Disease and Related Disorders Association (NINCDS-ADRDA) criteria [24].
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- The present study population was part of the prospective and longitudinal Swedish BioFINDER study,
which, among other cohorts, consecutively enrolls patients without dementia with mild cognitive
symptoms (MCS)
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This study examined these markers in the homogeneous OPTIMA cohort,

OPTIMA was initiated in 1988 as a single-site, prospective, longitudinal, noninterventional,
clinicopathological study of AD and other memory disorders. OPTIMA cohort participants included
patients with AD and mild cognitive impairment (MCI), as well as healthy elderly subjects, who were
assessed every 6 months with cognitive testing, and yearly with imaging studies and clinical specimen
collection (including CSF).
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CSF t-tau was measured with a human tau (h"TAU AG InnotestTM) ELISA kit (Innogenetics Inc., Ghent,
Belgium) following the manufacturer's recommendations. CSF p-tau-181 was measured with the
PhosphoTAU (181P) InnotestTM ELISA kit (Innogenetics Inc., Ghent, Belgium),
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The clinical diagnosis of AD was made according to NINCDS criteria [1],
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The study population consisted of 140 autopsy confirmed AD and 77 autopsy confirmed non-AD
dementia patients.
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commercially available single analyte ELISAkits (respectively, INNOTEST® S-AMYLOID(1-42),
INNOTEST® hTAU-Ag, and INNOTEST® PHOSPHO-TAU(181P); Fujirebio, Ghent, Belgium). A
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autopsy confirmed

All pathological diagnoses were established according to standard neuropathological criteria by the same
neuropathologist (JeanJacques Martin).
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Samples from patients and controls were selected from the Biobank of the Institute Born-Bunge.
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commercially available single parameter ELISA kits INNOTEST®, Fujirebio Europe, Ghent, Belgium) at
the BIODEM lab as previously described [20].
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Patients with MCl and dementia due to AD were diagnosed according to the NIA-AA criteria [14, 15],
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24 PSP patients, 37 AD patients, and 26 normal controls (NC) were evaluated at the University of
California, San Francisco Memory and Aging Center.
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INNO BIA AlzBio3 (Fujirebio/Innogenetics), a multiplex assay for AB1-42, tau, and ptau, was performed
using standard methods,
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Lastly, a receiver operating characteristic (ROC) curve analysis m o
utilizing a nonparametric approach was performed to explore
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diagnostic accuracy of the CSF tau and ptau assays that 0250
demonstrated lower levels in PSP patients compared to the other =5
groups.
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AD patients met the National Institute of Neurological and Communicative Disorders and
Stroke-Alzheimer's Disease and Related Disorders Association (NINCDS-ADRDA) criteria for probable
Alzheimer's disease.
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We included 1385 patients from our memory clinic-based Amsterdam Dementia Cohort who received a

diagnosis of subjective memory complaints, MCI, AD, or other dementia and had baseline CSF collected
between October 1999 and November 2011.
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total tau, and p—tau were measured with commercially available ELISAs (Innotest b—amyloid(1-42),
Innotest hTAU-Ag and Innotest Phosphotau(181P), respectively; Innogenetics, Ghent, Belgium) on a
routine basis as described before.
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Cutoffs for the simple ratios were derived from the ROC curve
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coordinates. The first cutoff was set at 85% sensitivity in the 025
AD-control cohort, as suggested in the Reagan Consensus report. =5
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Probable AD (n=631) was diagnosed according to the criteria of the National Institute of Neurological and
Communicative Disorders and Stroke-Alzheimer's Disease and Related Disorders Association, and all
patients met the core clinical National Institute of Aging-Alzheimer’s Association (NIA-AA) criteria.
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AD and NAD dementia patients from our neurology research clinic were diagnosed using accepted
NINCDS-ADRDA criteria supplemented with structural MRI, (18)F-fluorodeoxyglucose positron emission
tomography (FDGPET) and cognitive profiling. Following Institutional Review Board approval, lumbar
punctures were requested in 73 patients.
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The two CSF biomarker analysis methods were the ELISA and Luminex assay methods both from
Innogenetics (Gent, Belgium).
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and NAD dementia patients from our neurology research clinic were diagnosed using accepted
NINCDS-ADRDA criteria
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6 centers (Paris—North, Lille, and Montpellier, Rouen, Strasbourg, and Besang¢on)

Patients (1,273) who had a lumbar puncture were recruited between January 2008 and December 2011
from the three initial PLM centers (Paris—North, Lille, and Montpellier) specialized in the care
management of patients with cognitive disorders.
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Mild cognitive impairment, as well as phenotypes that were mixed oo
3 with AD or might correspond to specific/early forms of AD, were W o2
excluded from the cohorts (mixed dementia, primary progressive O =4

aphasia, amyloid angiopathy).
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CSF AB42, tau, and p—tau concentrations were measured by using standardized commercially available
INNOTEST sandwich ELISA, according to the manufacturer’s procedures (Fujirebio Europe NV, formerly
Innogenetics NV).
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All patients had a thorough clinical examination, including biologic laboratory tests, neuropsychological
evaluations, and brain imaging. Patients were classified into two groups: AD (as defined by the
NINCDS-ADRDA criteria [26]),
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4 centers (Montpellier, Lille, Lyon, Paris)

Between January 2008 and December 2011, 1966 patients who had a lumbar puncture were recruited
from four French clinical and research memory centers (Montpellier, Lille, Lyon, and Paris) specialized in
the diagnosis and care management of patients with cognitive disorders.
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Patients with mild cognitive impairment, as well as those with AD o
3 with almixed phenotype or those who may correspond to a A OIS
specific/early form of AD, were excluded from the cohorts (mixed [ 2514
and vascular dementia, corticobasal degeneration, primary =5=
progressive aphasia, amyloid angiopathy).
A OIS
SRR ATEHOII M HISZRI0| = E %= U717 H=s
==
HE4o| gt 3
LB SRARY AL B4, AL ARB=E 2|1 ME)S 7I&5HAR:
A O3
IElE SRR QA EE0] Z o DA HMEE0| MelolK| g2 227t AR m=s
O =2
B 2: SXAAES)
2toF st JH Oldel SIHAAMIL AFSE AL, 2tz AL el 2+dSHAL.

SIHZA CHol 7|=otal, J0] EA Y=L SHMEU=X] 7|=0tA 2!
using the standardized, commercially available Innotest sandwich enzyme-linked immunoabsorbent
assay (ELISA) according to manufacturer’s procedures (Innogenetics, Ghent, Belgium).
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All patients had a thorough examination, including clinical and neuropsychological evaluations and brain
imaging. Patients were classified into two groups: AD (as defined by the National Institute of
Neurological and Communicative Disorders and Stroke [NINCDS]-Alzheimer’s Disease and Related
Disorders Association [ADRDA] criteria [15])
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Study Design. The study is a cross—sectional study.
in 30 AD patients and 28 control subjects.
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anticoagulant therapy or failure to obtain informed consent, and a 02514
score greater than five using the Yesavage scale of depression. ===
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The two analytical platforms used were ELISA (INNOTEST) and xMAP (INNOBIA Alzbio3) from

INNOGENETICS (Ghent, Belgium).
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thirty probable NINCDS-ADRDA AD patients [7] in out—patients clinic of the University General Hospital
of Alicante (Spain), referred by a general practitioner or a neurologist;
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Subjects were recruited from January 1, 2008, to and December 31, 2010, from three French clinical
and research memory centers that specialize in the care and management of patients with cognitive
disorders. These centers are based in Paris, Lille, and Montpellier. We included in this study all subjects
from these centers for whom a lumbar puncture had been performed between January 1, 2008, and

December 31, 2010, to investigate potential cognitive disorders.
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Subjects with unknown clinical diagnoses were excluded. Because
the aim of this study was to compare CSF biomarkers of subjects O o
3 with AD with subjects without AD, subjects with mild cognitive W OfL2
impairment (MCI) were excluded. No individual normal control O=g4

subjects were included. Subjects with psychiatric disorders without
dementia were also excluded.
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standardized commercially available tests (INNOTEST sandwich ELISA) according to the manufacturer’s
procedures (Innogenetics, Ghent, Belgium).
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Optimum cutoffs for each biomarker to discriminate in the best W O

2 possible manner subjects with AD from subjects without AD were oo
defined using the highest Youden index, thus maximizing O ==

sensitivity and specificity based on ROC curve analyses.
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Subjects with AD had to fit criteria for probable AD as defined by NINCDS-ADRDA
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Patients were recruited between January 1st, 2008 and December 31st, 2010 from three French Clinical
and Research Memory Centers (CMRRs), specialized in the care management of patients with cognitive
disorders. These centers are based in Paris, Lille, and Montpellier (the PLM Study). All patients from
these centers who had a lumbar puncture for investigating potential cognitive disorders were included in
the study.

1 Y AE5A HE T= 24 H20(/=7}? g g:lll-lg
=3
M O
2 EX-UEL AE LlotR=7t? oL
O =4
SiFA+= FA A HIME DlotRA=7t?
Patients with unknown clinical diagnoses were excluded. Since o
3 patients with mild cogrjitive impairment (l\/ICI) represent a = oI
heterogeneous group (including patients with and without 0250
AD-related brain lesions), we decided to exclude them from the =5=
study.
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commercially available sandwich ELISA INNOTEST® sandwich according to the manufacturer's
procedures (Innogenetics Ghent Belgium).
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AD patients had to fit the criteria for probable AD as defined by the NINCDS-ADRDA (McKhann et al.,
1984).
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2 Based on all available elements, patients were classified into two oo
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For this study, participants were selected at the Alzheimer Center at the VU University Medical Center.
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- Tau, and pTau concentrations were determined using the Innotest sandwich ELISA (Innotest b—amyloid 1-42,
htau Ag, and Phospo-tau 181P; Innogenetics, Ghent, Bel-gium), according to manufacturer’s instructions.
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: Diagnosis of MCI (n=62) was made according to the criteria set by

1 Petersen et al [19], and the diagnosis of AD (n=68) was made E glLIQ
following the National Institute of Neurological and O=s
Communicative Disease and Stroke/Alzheimer’s Disease and =5E
Related Disorders Association guidelines
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In brief, the study population consisted of 100 CSF samples from dementia patients with pathologically

confirmed diagnoses and 100 CSF samples from controls (without pathological confirmation), selected

from the Biobank of the Institute Born-Bunge (Antwerp, Belgium).
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or AD patients, the neuropathological criteria of Braak and Braak [19] and Braak et al.
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4 : Three samples were excluded from data—analysis: two samples e
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. A total of 341 subjects, 103 controls and 238 AD patients, were

included: 78 participants (44 controls, 34 AD patients) were

consecutively recruited at the Alzheimer's Ddisease and other

Cognitive Disorders Unit, from the Hospital Clinic i Universitari, m ol
Barcelona (Site 1); 59 participants (12 controls, 47 AD patients)
1 . . . ot
were consecutively recruited from the Memory Unit, from the 025k
==

Sant Pau Hospital, Barcelona (Site 2); 60 participants (60 AD
patients) were consecutively recruited from the Salpetriere (Site
3); 145 participants (47 controls, 98 AD patients) were
consecutively recruited from the memory clinic of the University
of at Bonn Medical Centre (Site 4).
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were measured by enzyme-linked immunosorbent assay (ELISA) kits (Innogenetics, Ghent, Belgium) in
three centers,
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For each index, we assessed with logistic regression the M O
2 percentage of correctly classified cases, the respective cut—off doe
value and the resulting sensitivity and specificity, and the model fit O =4

as measured by Nagelkerke's R2.
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AD patients were diagnosed according to the NINCDS-ADRDA criteria.
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Individuals with MCI (n = 10), probable AD (n = 7), and FTD (n = 3) were recruited at the memory
disorder clinic of an academic center in Argentina between 2005 and 2007.
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Ab4?2, t—tau, and p—tau were quantified in CSF using an enzyme-linked immunosorbent assay.
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A trained neurologist performed a clinical evaluation, brain imaging, laboratory tests, and physical
examination to exclude individuals with reversible causes of dementia. The Boston Naming Test,5 Rey
Auditory and Visual Design Learning Verbal Test (RAVLT),6 Signoret’s logical memory,7 Mini-Mental
State Examination (MMSE),8 and Clinical Dementia Rating (CDR)9 were performed.
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. In the present study, the levels of t-Tau, p—Tau and AB42 were
analysed in 289 CSF samples obtained from patients with AD (n = .

1 170), MCI (n = 84) and neurological controls (n = 35) that were 0o
enrolled consecutively in a hospital-based setting. This study was 0251
divided in two parts: first, a cross—sectional study involving ==
neurological controls and AD patients was done in order to
establish cut—off values for the CSF biomarkers
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. As exclusion criteria for enrolment we considered a significant
underlying medical or neurological illness revealed by lab tests or
imaging: a relevant psychiatric disease, including major [ o]

3 depression, suggested in the medical interview and confirmed by ooe
the NPI; CT or MRI demonstration of significant vascular burden O =4
40 (large cortico—subcortical infarct; extensive subcortical white
matter lesions superior to 25%; uni- or bilateral thalamic lacune;
lacune in head of caudate nucleus; more than 2 lacunes
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were measured separately by commercially available sandwich ELISA kits (Innotest, Innogenetics,

Ghent, Belgium), as previously described43
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AD, according to the National Institute of Neurological and Communicative Disorders and Stroke -
Alzheimer’s Disease and Related Disorders (NINCDS-ADRDA)42.
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The present study was performed at SkaZe University Hospital and Sahlgrenska University Hospital. We
analyzed 453 CSF samples from patients with PD (n=90), AD (n=48), PDD (n=33), DLB (n=70), PSP
(n=45), MSA (n=48), and CBD (n=12) and from healthy individuals serving as controls (n=107).
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A newly developed multiplex assay (Luminex) was used for simultaneous quantification of —synuclein,

A42, T-tau, and P-tau. The method is described in detail in the eMethods and eTable

(http://www.archneurol.com).
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Patients who received an AD diagnosis met the Diagnostic and Statistical Manual of Mental Disorders
(Third Edition Revised) criteria of dementia26 and the criteria of probable AD defined by the National
Institute of Neurological and Communicative Disorders and Stroke-Alzheimer’s Disease and Related
Disorders Association.27
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: Autopsy was performed as previously described. Briefly, fresh o
1 brain and spinal cord tissue obtained at autopsy was fixed in OIS
neutral buffered formalin or 70% ethanol and 150-mmol sodium BEER
==

chloride, embedded in paraffin blocks, and cut into 6 um sections
for microscopic analysis
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9 The diagnostic cutoff value of the t-tau:AR1-42 ratio obtained in B gIL_Q
the xMAP sample was applied to the transformed ELISA data in a m=s
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Subjects were participants in a longitudinal study of biomarkers of late-life dementia known as the
Center of Excellence for Research on Neurodegenerative Disease (CERND).
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Work Group on Frontotemporal Dementia and Pick's Disease
HOHZFE HAs O HEMEIE 6| A28 A 22717
. All participants were 2> bb years old and met standard clinical O
1 criteria for probable AD [2], MCI [14], Parkinson’s disease (PD) Ooe
[15], or were control subjects with normal cognitive performance ==
[16][17]
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© The study participants were 60 (30 men and 30 women) O
1 consecutively recruited Caucasian patients admitted by their 0oL
general practitioner for evaluation of cognitive impairment to a 0=
memory clinic in Falkoping, Sweden
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: Exclusion criteria were serum creatinine 175 mmol/L, diabetes m o
mellitus, previous myocardial infarction, malignancy including
3 , . 0ot
brain tumor, subdural hematoma, ongoing alcohol abuse, [ 231
medication with cortisone, and previous or present medication =5
with acetylcholine esterase inhibitors.
A OIS
SRt MEHOIIM HISEO| =24E == U=71? ==
O ==
HEdo| st 22
HBLE SIARHA AL B4, SR ARBSH 12|11 ME)S 7|S0H 2!
fH OR3
ILELE SRR UMAE0| ol 1A iMEE0| MelotK| 42 287t Us7h? =3
O ==
Y 2: SXHAAES)
ajo

3
arof st JH O1go| SMAAMIL ALZE B2, A2 ZAM Dol 2-g5tAlL.
(=

SMAMOI| oll 7|=0ot, 0] 0{EA A& 12 shMEA=RK| 7 |[&0IA 2!
The axonal damage marker CSF T-tau and CSF concentrations of tau phosphorylated at threonine 181
(P-tau181) were measured using INNOTEST® ELISA assays, as previously described [28, 29].
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All biochemical analyses were performed at the Clinical O
1 Neurochemistry Laboratory in Molndal, Sweden, by experienced oL
laboratory technicians who were blinded to the clinical diagnoses O =4
and other clinical information.
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Patients who received anADdiagnosis at baseline had to meet the criteria of dementia [19] and the
criteria of probableADdefined by NINCDS-ADRDA[20].
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physician at a university hospital (O.H.) that was blinded to the 0250
results of CSF biomarkers. ===
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Thirty patients diagnosed of dementia during 2005-2007 at Siriraj hospital. 14 had AD and 16 had
non-AD including 5 vascular dementia, 5 normal pressure hydrocephalus® 4 frontotemporal lobar
degeneration and 2 dementia from psychiatric disorders.
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were measured by commercially available Enzyme-Linked Immunoassay (ELISA) technique of the
INNOTESTTM
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The cut-off value ofCSF P-amyloid {I-42) {less than 487 pg/ml), O

2 CSF phosphory-lated tau (ptau=181) (more than 61 pg/1) and 0o
CSF total tau protein (more than 425 pg/ml) were obtained by O ==

Innogenetics and previous studies.
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Diagnosis of dementia was perfolmed by a concensus diagnostic group utilizing a standard criteria for
diagnosis of AD and other dementian1).

NINCDS-ADRDA
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A total of 98 subjects attending the Center forMemory Disturbances in the period 2003-2008 were
enrolled in this study.
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CSF by using a commercially available enzymelinked immunosorbent assay (ELISA) purchased from
Hycult Biotechnology (Uden, TheNetherlands), following the instructions from the manufacturer.

= L— X = = [ - . O:I
1 SNEAL = AOHEE ZA Z2M0] thet ZE GlO| M= A= 0 O:LI °
O ==
LAXIZE ABEUZ BR, Ol= AFHO| HAIZRA=7F? O
2 Cutoff values were calculated using sensitivity and specificity 0oL
values that maximized Youden’s index [23]. O =4
A BMES
SMBAS] =3 = oflAubyo|A HISZHO| el E &~ Ue7P? O==s
=
4ol et <«

22 WSS
0&2
BECH

SHMAAIRL HALS| &, 21t si40] 2HIES| HYHZ I 01 2247t U=
7t

- 123 -



FOEZ0 ol 7|=otal 20| O{EAH| w12 SHAE A=K 7|=0IA 2!
- AD according to NINCDS-ADRDA criteria, The MCI group was composed of 41 subjects, diagnosed
according to Petersen criteria
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2 experienced neurologists including neuropsychological ot
assessment (Mini Mental State Examination, MMSE) and O ==
laboratory analysis.
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We determinedA42, Tau, and pTau concentrations using sandwich ELISAs [Innotest™ -Amyloid(1-42),

Innotest hTAU-Ag, and Innotest Phosphotau(181P); Innogenetics].

SMEAL 2ok= O EE AAF 200 Ciet FE §l0] oM =RA=71? o
1 oY S TN AR, HIEE HAR HEE biass 818 A2 aoe
d42E O ==
AR MEEIRUE B, Ol= ARI0| BAIEIRU=71 WO
. Cutoff values to distinguish AD patients from controls with a 0ol
sensitivity of 85% and the associated specificities are shown in S aiAl
O ==+
Table 1.
P M3
SHEAS] 2l = SHAIFG0|A HIER-O0] ZeiE & UA=71? O=s
O ==t
M40l st 23
= 5 = a1 2FO| SHAIKID st o L FHEASS
SHMAARL HALS| &, 21t si40] 2SHIES| HYHZ I 01 2247t U= M=o
I o
" BERR

- 125 -



29/3

=
HOEFO0| tHoh 7I=otal 2210] 0{EAH el sHMEA=X] 7|E6HAL:
ZHZE A= CHA REAEIE HEks| LEsH 21 22712

J—LT'__ [} =2 A ET
. Alzheimer disease (AD) 3 is achieved by application of the O
1 National Institute of Neurological and Communicative Disorders O oty
and Stroke and Alzheimer’s Disease and Related Disorders 0=
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. All patients underwent a standard clinical assessment, including 00t

medical history, physical and neurological examination, screening (251
laboratory tests, psychometric evaluation, EEG, and MRI =5
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- CSF samples from patients with autopsy-confirmed AD (n = 95) E 81L_|g
and non-AD dementias (n = 50) were retrieved from the Biobank 0250
facilities of the Institute BornBunge (Antwerp, Belgium). ===
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CSF levels of Ab1-42, T-tau, and P-tau181P were determined with commercially available
single-parameter ELISA kits (respectively INNOTEST1 b—~AMYLOID(1-42), INNOTEST1 hTAUAg,
INNOTEST1 PHOSPHO-TAU(181P), Innogenetics, Ghent, Belgium) as described earlier (Engelborghs et
al., 2006, 2008).
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ROC curve analysis and associated statistics were applied to m o

9 establish diagnostic accuracy and optimal (maximal sum of 00t

sensitivity and specificity) CSF biomarker cut-off levels for
discriminating AD from non—-AD dementias and for discriminating
AD from DLB, VAD, FTD and CJD.
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SF samples from patients with autopsy-confirmed AD (n = 95)
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1 . CSF samples from patients with autopsy—-confirmed AD (n = 95) 5 81L_|9
and non—-AD dementias (n = 50) were retrieved from the Biobank O =5
facilities of the Institute BornBunge (Antwerp, Belgium). ===
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Cases with causes of secondary dementia (including thyroid H O
3 dysfunction, B12 deficiency and possible neurosyphilis) were O ot
excluded. Patients under anticoagulant drugs (but not aspirin) were O ==

also excluded (relative contraindication for lumbar puncture).
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The CSF levels of sT, Ab42 and phosphorylated at threonin—=181 (sP-181) were determined in duplicate
and blind to the clinical diagnosis by double sandwich, enzyme-linked immunosorbent assay (ELISA)
commercial kits (Innotest hTau antigen, b—amyloid1-42and phospho-tau181; Innogenetics, Gent,
Belgium), according to the manufacturer s instructions (intra— and interassay variances {10%.
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2 cut-off levels (for individual markers, or their ratios), or linear 0ol
discriminant functions (for the various combinations) were O =8iA
calculated, with the resulting percentages of correct classification. =5
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probable AD according to the NINCDS-ADRDA criteria
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An independent set of premortem CSF samples from 56 autopsy-confirmed AD cases and 52
cognitively normal elderly subjects followed by the University of Pennsylvania Alzheimer's Disease
Clinical Core provided an independent analysis sample set that was matched with the ADNI samples
with respect to age (mean * standard deviation [95% confidence interval]:
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exclusion criteria included any serious neurological disease other W O
3 than possible AD, any history of brain lesions or head trauma, or oofe
psychoactive medication use (including antidepressants, O ==

neuroleptics, chronic anxiolytics, or sedative hypnotics).
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CSF samples were collected at University of Pennsylvania Alzheimer’s Disease Clinical Core using
standardized methodology including storage of aliquots in polypropylene vials maintained in the

repository at —80C. 12-14 [ref 12] sandwich ELISA
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6 autopsy—confirmed AD cases
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We included 72 AD patients (probable diagnosis according to the National Institute of Neurological and
Communicative Disorders and Stroke/Alzheimer's Disease and Related Disorders Association criteria),
58 control subjects, and 17 patients with cerebral amyloid angiopathy (CAA; diagnosed according to the
Boston criteria7) in this study.

of
1 NS GIAX HE E= Dxi9| FE0(QISTP 0ot
m=s
ool
2 BR-UIEI AAE WEIS=TE WO
BEEN
LGS SRS RIS T[BIH=7}? Col
3 AS07 0ot
MEES m =
A ORS
SIXIZ MEHOIA HISZO| Z2= 4 Y=Tp? =S
BECN

HOHE SR AR AL B, SMEAR AZSH J2|1 ME)S 7IEsHL:

22 0%S

TR HATI QUNHO| SHTHO| SR MR 2 P2HAUSTR O MES
EEED

By 2: SHZME)

Biof 3t Jf 0|9 STZATE MSE ZL, 2240| A0l sl AL,

HISYS

SHAAL CHal 7=k, TI210] EH S5 10 SIS A=K] 7=t L:
by enzyme-linked immunosorbent assay
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9 Receiver operator characteristic (ROC) analysis was used to E gﬂl-IQ
evaluate the prognostic ability of the individual biochemical O 28A
variables to discriminate between CAA and either controls or AD. ===
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72 AD patients (probable diagnosis according to the National Institute of Neurological and
Communicative Disorders and Stroke/Alzheimer's Disease and Related Disorders Association criteria),
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A total of 156 CSF samples were referred to our laboratory between 1999 and 2004 and investigated.
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Patients with persistent cognitive decline for more than 6 months,

3 . . . 0oty
MMSE score below 26 or clear focal atrophy in brain imaging (CT or B =5
MRI) were excluded. =5
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Enzyme linked immunosorbent assay for phospho-tau at Thr181 was conducted as described previously
(Vanmechelen et al. 2000).
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Cut-off points were determined at the maximum Youden index, W ol
2 e o 5 e oo
providing a sensitivity of C85%. The statistical software package 025
SPSS, version 10.0, served for computations. =5=
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Forty—four patients (15 men and 19 women) fulfilled DSM IV criteria and NINCDS-ADRDA criteria for
clinical diagnosis of AD (McKhann et al. 1984).
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A psychiatrist and a neurologist rendered diagnoses based on m o
9 thorough anamnesis, clinical examination, neuropsychological 0] oHQ
assessment, clinical records and best clinical judgment. The 02514
investigators were blinded to the neurochemical outcome ===
measures.
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The study involved subjects examined in the Neurological Department of Kuopio University Hospital or
participants in an ongoing population based followup study in the University of Kuopio.
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The CSF AB42, tau and phospho-tau181 levels were measured by commercial ELISA (Innogenetics,
Ghent, Belgium) according to the manufacturer’s protocol.
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AD was diagnosed based on the National Institute of Neurologic and Communicative Disorders and
Stroke and Alzheimer’s Disease and Related Disorders Association (NINCDSADRDA) criteria [17].
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A total of 203 subjects were prospectively enrolled in the study ~
The subjects were divided into 3 well-defined groups:
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3 All patients underwent detailed clinical, neuropsychologic, 0l ofQ
biochemical, and neuroimaging examination to exclude secondary O 23514
causes of dementia and establish the diagnosis. =5
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Double sandwich, enzymelinked immunosorbent assay (ELISA) commercial kits (“Innotest hTau
antigen,” “phospho-tau181,” and “Ab42,” Innogenetics, Belgium) were used according to the
manufacturer’s instructions.
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The CSF levels of tT, phospho—t phosphorylated at threonin—181 0ol
(tP-181) and Ab42 were measured in duplicate and blind to the
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The AD group comprised 76 patients fulfilling the National Institute of Neurological and Communicative
Diseases and Stroke/Alzheimer’'s Disease and Related Disorders Association criteria for probable AD.27
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Twelve German gerontopsychiatric university departments participated in the project, recruiting a total of
223 patients with early Alzheimer’s disease (D-AD), early other dementias (D-0), mild cognitive
impairment (MCI) of ADtype (MCI-AD), or MCl of other dementias—type (MCI-0) between December
2002 and October 2004.
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The simultaneous analysis of total tau, A1-42, P-tau181P in CSF was performed with a research version
of the INNO-BIA AlzBio3 assay according to the manufacturer’s instructions (Innogenetics, Gent,
Belgium, for research use only). Briefly
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Patients with early AD (n = 53) were diagnosed according to the criteria of ICD-10, and the National
Institute of Neurological and Communicative Disorders and the Stroke-Alzheimer’s Disease and Related
Disorders Association (NINCDS-ADRDA) (McKhann et al., 1984).
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Overall, 70 patients were enrolled over a period of 3 years. All patients underwent a thorough clinical
examination, extensive laboratory investigation, lumbar puncture for CSF analysis, electrocardiography,
electroencephalography and computed tomography (CT) (n=54 patients) or magnetic resonance imaging
(MRI) (n=16 patients). The 70 patients studied were those who met the inclusion criteria out of a total of
178 patients presenting with cognitive decline.
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The presence of psychiatric disorders, alcoholism, other
degenerative (e.g. FTD and Lewy body disease) and O o
3 non-degenerative (g.g. normal pressure hydrocephalus) forms of oofe
dementia, previous head trauma, associated CNS disease, CNS W=y

infections, causes of secondary or reversible dementia and severe
systemic diseases were all considered as exclusion criteria.
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CSF levels of P-tau phosphorylated at threonine—181 were measured by ELISA, using a commercially
available kit (Innotest P-TAU Antigen, Innogenetics, Belgium)
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The NINCDS-ADRDA criteria [2] were applied for the diagnosis of AD, and the NINDS-AIREN criteria
[15] for that of VaD.
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- Patients with mild to moderate AD (n

69) and VaD (n 26) were selected from a large database

containing 260 patients with cognitive impairment or dementia of various origins (e.g., degenerative,
vascular, hereditary, inflammatory, or metabolic) who visited our outpatient clinic between 1996 and

2006.

- Only patients with a diagnosis of probable AD or VaD, according to accepted criteria (14, 15), were
included. As controls we included 55 individuals older than 50 years without neurological disorders

who visited our outpatient clinic for various reasons.
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- we prospectively assessed CSF- A 42, —-tau and —-p—tau181 concentrations in a large community
hospital-based cohort of patients with AD and other psychiatric diseases

- 8x MEH/HHJHI 71E & a3

W O
1 AZ2 4N HE T 2R HE0|R=71? aope
O=gd

oo
2 A-tiET EAE TetRA=71 W OHL2
O==

oo
3 alidiqe RS HiXE LiotRA=7t? OOt
=2

OJ5d: Lo

T'l -DXD

SRt MEOfA BIEFHO[ =22 & U=71? H=sS
O ==

e
o
i
rlo
>
G
>
ra
[N
>
(oll!
o
o

MEAS AFBSH 12|11 ME)S 7I1E5HAL:

23 WSS
TEE SRR YUNHO| SHTRY SR NEOR 48 2T O%S
BEER

Y 2: SIHHAE)
T N ol1ge SMAMIL AZE B2, A2 ZA0 Dol 2+-gstAL.

SHGAMO ol 7|=0tal, Z1230] HBA A= T HAE|U=AR] 71S0HAL:

i

- SMEAL 2L FEHOZ URHD 2 HOHSE ZA R oA 01f= L2 0’2 E7t: INNOTEST (ELISA)

W O
1 SAHEAL Zits FOEE ZAF 200 tHer FE Q0| sHAERU=71? 00t
O=gd

I O
2 YAR MBEIUE B, 0l AR BAIEA=71? aope
0=

o WSS
SRHALS] 43 T SHATHOM HISHO| R 4 YT O0&2
0284

L0 izt 24

23 W23
=9
pm g

O==

=
HO
-Qlt
=
2t
10
o
o=
]
HO
it
0%
o
1
-0
vl
N
30
rr

_|

SMBARE ZAte] o2, it oY
7t

- 149 -



ot 0] OfEA =11 SHYEU=K] 7IE0tAL:
HUBZEZA Y HH7IE(NINCDS-ADRDA, ICD-10)22 SXHZAF Z00f Chgt FHE 0] ofiA

WO
1 HOEE dA= Oy ZHYEHE Helo| 7128 A 22717 dore
O ==
M O
2 FIHEE JAZilt= SMHEA A0l et 2 910] shMEA=7T? Ooe
O =8
At BES
ZEE ZARE ZAR] 3 = ZAutoiA0A IS0 =i = UA=71? ==
0=
HEHo| gt 3
x =0 ©l5 o x| D& 71%H0| SHAIR|IZ SH5HK| o2 © 2l RS
ZOEF0| oo Yl el HELE/ ol nE9| a0 Heloth| s ¢ Lo
27t U= U=Es
M= O =2

SHZIAL HTEE HAS 2K
SHZMNES) ATEZ HAFA
- 2x20|A] H2IE SRS ¢S
- Wz AR C

ARIIZ0] s 2102 I

42 SIS E= (SEX0AM AFE) 2X2 HOIM HQlE BIXIES 7|S5HAQ:
12f AlZEZHA T AROJOf| Al E SHES 7|50t L:

2

, -t EA S410122 Mt

o
21
Mol
gQ
o)
T
oz
E
H
A
[N
>_
N
0o
0
[}
i
~
A
o
o
o
_O'ﬂ
=

W O
T SMEAS)2t FEE ZHAF A0 B=SH AIZE 2H40] AA=71? WY R
O==d

m ol
2 DE BASS HIEF NS WY oo
BECN

m ol
3 EISS SUSHDEZ FNS UIIR Clote
O

mo
4 BE AP} EN0| BHEUIP Clote
RECN

o5 Lo
CEEN S
Lo
I

BEED

re
-
2
ot
it
oA
=2
>
==
MR
ou
=
Pl
i)
1l
4>
30
rr
N
5

- 150 -



AHAH(Ref ID): 76

1XXHETAHAL): Parnetti 2006

"oz Toraa

B 1: SXRAEY

HIE S

LION f AIE SIS TS0 2!

- During the period January 2001 and June 2003, 273 outpatients sent by GPs or other specialists for a
suspected cognitive impairment, were consecutively examined at our Memory Clinic
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The AD group (ns94) consisted of randomly selected patients diagnosed with probable AD. DLB
patients (ns60) were randomly selected and diagnosed according to the criteria of McKeith et al

- Patients suffering from relevant concomitant diseases, such as brain tumors or metastases, CSF

Irﬂ

infection or stroke, were excluded.
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- We stu dled 108 patients referred to the Neurologic Department at Kuopio University Hospital and 16
patients with MCI from an ongoing longitudinal population-based study.
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- We evaluated the diagnostic performance of the new xMAP multianalyte assay with CSF samples
from 78 AD patients, 15 patients with MCI-AD, 53 healthy controls, 16 patients with frontotemporal
dementia (FTD), 15 patients with dementia with Lewy bodies (DLB), 36 patients with multiple system
atrophy (MSA), 46 patients with Parkinson disease (PD), and 15 patients with progressive
supranuclear palsy (PSP).
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- Between October 2000 and June 2003, 47 EAD patients and 22 FTLD patients (12 with FTD, 7 with
semantic dementia [SD], and 3 with progressive aphasia [PA]) were consecutively investigated at the
Alzheimer Center of the VU University Medical Center (VUMC), Amsterdam
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