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Overall goal
The Alzheimer’s Disease Neuroimaging Initiative (ADNI) aims to collect  imaging and biomarker data which would validate these markers for use in AD treatment trials. The overall goal of the Pilot E-ADNI project is to test the ability of European centers to (i) implement the US-ADNI data acquisition procedures and (ii) use it on the US-ADNI target groups (healthy aging , MCI, and  Alzheimer’s disease). 

In the US, the ADNI will recruit large groups of Alzheimer’s and MCI patients and normal controls in about 60 clinical and research centers and collect imaging, clinical, and biological data in a standardized and centralized fashion that will allow pooled cross sectional and prospective analyses. 

In Europe, 50 clinical and research centers (the European Alzheimer’s Disease Consortium – EADC) are currently running Europewide clinical trials (Sanofi’s Xaliproden and Neurochem’s Alzhemed) which collect clinical, imaging, and biological information in a standardized fashion while harmonization and centralized collection are cared for by external agencies. Further evidence of  coordinated multisite AD studies in Europe include the  German CompetenzNetwork, the Swedish network on Alzheimer’s Disease, and a multicenter FDG PET imaging study funded by the EC (Herholz et al., Neuroimage 2002;17:302-16).

The aim of this pilot project is to demonstrate that the core ADNI methodology, i.e. standardized and centralized collection of MR imaging, clinical data, blood, and CSF samples can be adopted by European Alzheimer’s Centers. Few test sites and patients will be involved to collect data at  a single timepoint. Once collected by the participating centers, data and specimens will be sent to central repositories through conventional means (CD for images; email attachments for the clinical data; express courier for the biological samples). The whole infrastructure for centralized data collection will not be built at this stage – this will be designed within the feasibility ENIR study (Foresight study for the development of an European NeuroImage Repository), currently being negotiated between EADC members and the EC and included in a future larger study that will be submitted to the EC as an integrated project. Thus, the ENIR and the present pilot E-ADNI will provide information whose integration will facilitate design of a future larger study to be submitted to the EC.  

Specific goals
The overall goal is to demonstrate that a multicenter multinational study in Europe, similar to ADNI, is feasible. The specific goals of this project are operational, i.e. that pilot centers will be able to:

1) recruit 3 patients with Alzheimer’s disease, 3 with MCI, and 3 normal controls per center in 3 months’ time; in addition 3 travelling volunteers and an ADNI phantom will be scanned at each site

2) implement the ADNI acquisition protocol and sequences for structural MR imaging onto their scanners, scan patients and controls, and send the data to the imaging PI for quality and usability control 

3) acquire the clinical information of patients and controls with a common clinical form and send the data to the clinical PI for quality and usability control 

4) obtain blood and CSF of patients and controls and send the samples to the biological PI for quality and usability control.

Methods.

Centers

The Centers – mostly from the EADC – taking part to the project have been selected based on scientific expertise, demonstrated activity within the Consortium, and geographic representativeness. They are the following:

	Principal investigators
	
	Others involved

	Contact person
	Center
	Center Expertise
	Role
	
	Contact person
	Center
	Role

	GB Frisoni
	IRCCS Centro San Giovanni Di Dio FBF, Brescia, Italy
	Has developed EADC consensus criteria for neuroimaging tools in the assessment of the patient with cognitive impairment. Is the repository center for the EU funded “ICTUS study” on the natural history of AD patients treated with antidementia drugs. Is in charge of the largest projects on imaging in dementia in Italy. Is the coordinating center of a EU-submitted fesibility study aimed to build a European repository of structural MR images.
	Project PI

Enrollment
	
	C Testa (Udine)
	Dept Mathematics & Comp Sci, Univ Udine, Italy
	Associated investigator and ENIR WP leader

	F Barkhof
	VU Medical Center, Amsterdam, The Netherlands
	Neuroradiological expertise, clinical expertsie (Alzheimer Centre) and multi-centre trial office (Image Analysis Centre)
	Imaging PI

Enrollment
	
	Ph Scheltens

B Gomez-Anson
	Same

Hospital Clinic/IDIBAPS

Barcelona, Spain
	Co-worker

Associated investigator and ENIR WP leader

	K Blennow
	The Sahlgrenska Acad at Goteborg University, Sweden
	The center has a large experience in the collection and analysis of CSF samples of patients with cognitive disturbances. It boasts a repository of over 1000 CSF samples.
	Biological PI
	
	-
	-
	-

	B Vellas
	Centre Hospitalier Univ Toulouse, France
	The CHU is a reference centre in France for clinical research and cooperates with, the national Health Institute and the National Centre for the Scientific Research. The Service of Internal Medicine and Clinical Geriatrics is the co-ordinating centre for the EADC and the ICTUS study. Ongoing clinical research includes early diagnosis, natural history and treatment of AD, MCI, Parkinson, risk factors for cognitive decline as well as the role of inflammatory factors. Diagnostic research is being performed using neuroimaging, neurophysiological and neuropsychological markers.
	Clinical PI

Enrollment
	
	E Reynish

PJ Ousset
	Same
	Co-PI
Co-PI

	H Hampel
	Ludwig-Maximilian Univ, Munich, Germany
	Analysis of biological markers based upon cerebrospinal fluid and blood
	Co-biological PI

Enrollment
	
	S Teipel

M Ewers
	Same

Same
	Co-worker

Co-worker

	L-O Wahlund
	Huddinge Hospital, Sweden
	The center has long-standing experience of imaging in dementia. We have conducted several completed and ongoing projects on the early diagnosis of Alzheimer’s disease and MCI. We took part in two EU-funded projects, LADIS and Descripa, and the contact person is the PI for Sweden in the LADIS. We have an image laboratory (SMILE, www.smile.ki.se) equipped for image analysis and image handling
	Enrollment
	
	B Winblad
	Same
	Co-worker

	G Waldemar
	MDRU, Rigshospitalet, Copenhagen, Denmark
	Has chaired the development of EFNS clinical guideline for the diagnosis and treatment of AD and related disorders in Europe. The largest referral and research center for cognitive disorders in Denmark. Has received funding for the development of a Danish MRI databank for AD. One of the central MRI analysis centers in the EU funded LADIS study and for a MS study.  Experience with advanced MRI sequence development and testing and development of software for interactive and automated MRI analysis. Focus on large scale analysis with pipeline processing. 
	Enrollment
	
	E Rostrup
	MR dept, Hvidovre Hosp, Copenhagen, Denmark
	Co-worker


Patients

Three consecutive new patients with Alzheimer’s disease and 3 with MCI who would undergo both MR scan and LP under routine clinical conditions, and 3 normal controls will be enrolled per center. Patients and controls will undergo the same data collection procedures. Consecutiveness of patients and time required to enroll them in the study would provide an estimate – albeit crude – of the enrollment potential of the participating centers. 

Data collection

Data will be collected under the assumption that standardization of imaging, clinical, and biological procedures across centers located throughout Europe requires strict interactions between those in charge of the standardization (imaging, clinical, and biological PIs) and local personnel in charge of data acquisition (radiologists, clinical physicians, and laboratory personnel).

MR imaging (imaging PI in charge of this module). The MR imaging core module will aim to (i) import ADNI T1 3D and dual echo sequences on the 1.5 T scanners of the E-ADNI centers and determine additional sequences needed to map B1-inhomogeneity and phantom evaluation; (ii) monitor image acquisition in the E-ADNI centers through phantom scans and 3 traveling volunteers; (iii) arrange transmission of images from E-ADNI centers to the imaging PI center, both in reconstructed and k-space format (iv) carry out quality control procedures as detailed below.  The imaging PI will need to strongly interact with the imaging PI of the ADNI in order to exploit the experience acquired by the ADNI in its first year of activities; in addition, the imaging PI will interact closely with the PI of the imaging workpackage of the ENIR study. Specifically, the  associated investigator for imaging will work with the imaging PI and advisory group (especially N. Fox, who is also involved in US-ADNI) to (i) determine the choice of hardware and sequences for data acquisition, and (ii) determine the protocol for and help in the analysis of the results of QC and preliminary image analysis.

Calibration procedures will be carried out in each center with the use of a phantom and 3 traveling volunteers. Specifically, test scans will be used to homogenize image contrast and signal-to-noise. Special attention will be paid to B1-inhomogeneity and spatial distortion. Although beyond the scope of the current protocol, preliminary analyses will be performed to address the usability of the MRI scans (and get a first impression on intersite variability), through measurements of hippocampal and whole-brain volume in Amsterdam, London and San Francisco.

The use of volunteers – a procedure differing from the US-ADNI – needs justification. We believe that the ADNI uses a phantom due to the high number of centers and the long distances among US Alzheimer’s Centers that make the use of travelling volunteers highly unpractical. Indeed, a phantom tries to imitate the essential features of a human brain, but the ultimate proof is a real living person. The advantage of having volunteers in a study such as the E-ADNI is that realistic outcomes such as hippocampal volume and, if any, white matter lesion volume can be measured at multiple sites. 

The MR scanners that will be used are the following:

	Center
	Scanner
	Field

	HUDDINGE HOSPITAL, Sweden 
	Siemens Avanto
	1.5 T

	HVIDOVRE HOSPITAL, Denmark
	Siemens Vision
	1.5 T

	VU Medical Center, Amsterdam, The Netherlands
	Siemens Sonata
	1.5 T

	Ludwig-Maximilian Univ, Munich, Germany
	Siemens Vision
	1.5 T

	CENTRE HOSPITALIER UNIV TOULOUSE, France
	Siemens Vision
	1.5 T

	IRCCS Centro San Giovanni di Dio FBF, Brescia, Italy
	GE Excite
	1.5 T

	Ospedale  Isola Tiberina, Roma
	Philips Achieva
	1.5 T


Addendum: the centre in Rome, featuring a Philips scanner, was added after the project was funded in order to cover all major scanner manufacturers. The Rome centre will not be funded and the cost of the phantom has been carved into the project budget.
Clinical data (clinical PI in charge of this module). The clinical core module will aim to adapt the ADNI clinical data collection form to the E-ADNI centres. For the purely clinical data (sociodemographics, disability, behaviour, comorbility, etc.), adaptation will amount to translation into local languages – the usual procedure of translation and back translation may be necessary for some scales for which local versions are unavailable. 

Adaptation of neuropsychological tests tapping language functions or tests tapping other functions (for instance memory and attention) that use a linguistic strategy is a most sensitive issue and will require to be dealt with in depth. The greatest problem for European multicenter studies on cognition is the equivalence of language-based tests in the different idioms and, consequently, normative data. Some batteries are available that have been validated in different European languages such as the one developed at the University of Maastricht (used in Moller et al, Lancet 1998 and Klein et al, Lancet 2002). A specific study will be done for the tests included in the ADNI neuropsychological battery to check which tests have been validated in the languages of the centers that take part to the Pilot E-ADNI: Italian, Dutch, French, German, Swedish, and Danish. In the likely event that some ADNI test will not be available in all European languages, homologous locally validated tests will be used. 
The tasks that will be carried out by the clinical PI will be: 

(i) Completing the clinical protocol (placing particular emphasis on assessment of cerebrovascular disease risk factors and assessment of vascular diseases), case report forms and procedures; editing the ADNI clinical data form; adapting the web based system of data entry currently used in one of the EADC EU-funded studies (ICTUS study, https://ines.3es.fr access with password only) for use with the new clinical protocol. 

(ii) Guide and monitor translation procedures wherever necessary and/or appropriate. CRFs will be traslated into national languages. The standard procedure of forward and backward translation will be followed: the CRF will be translated from English into the local languages by a native local language speaker (these will be the principal investigators of national Enrolling Centers – all of whom are proficient in English – rather than professional translators in order to ensure that medical and other terms specific to the cognitive area be appropriately translated). A second local language speaker with certified proficiency in English will blindly back-translate the local versions into English. An English speaking reviewer will then compare the original English with the six back-translated English versions, will note significant differences, and a panel made of the local language and native English speakers will identify the translational gaps and will amend them.
(iii) Organize and conduct the training of staff within each centre for data collection and web based data entry. A meeting in person (on month 6) will be hold for the personnel of the Enrolling Center who will take care of subjects’ clinical assessment, neuropsychological testing, and management in order to explain the procedures for enrollment and instrumental examination. The meeting will take place during the tour of the project PI to all enrolling centers.
(iv) Monitor of clinical data collection, with monitoring of data both in-house and at sites, as well as computerized data editing and validating.
(v) Perform quality control on clinical data using data checking algorithms to provide immediate quality feedback.
(vi) Assist in the scheduling and tracking of subjects undergoing imaging, 
(vii) Track collection of samples for biological markers including plasma, serum, DNA, and CSF. 
(viii) Create working links with the clinical PI of the ADNI in order to exploit the experience acquired by the ADNI in its first year of activities.
Blood, plasma, and CSF (biological PI in charge of this module). The biological core module will aim to adapt the ADNI protocol (attached in Appendix) for blood, plasma, and CSF collection and storage to the E-ADNI centers in order to create blood, plasma, and CSF repositories. Adaptation here refers to the US-ADNI protocol being transferred to local settings whose features (working procedures, tools, and machinery) may differ from those of the US-ADNI centers. A survey of laboratory facilities and personnel will be carried out, the amount of “adaptation” will be defined, and, if necessary, a manual will be produced. If all local laboratories will be fully equipped with personnel and machinery, no “adaptation” may be necessary at all.

Blood will be drawn and be pre-processed at each of the centers according to an ADNI modified protocol, and sent to the biological PI and co-PI centers (the E-ADNI Biomarker Collection Procedure Manual is attached in the Appendix). Serum analyses are not included in the pilot study; the rationale for this is that if plasma analyses work well, so will serum analyses. 

The PI will (i) define procedures for collection and aliquoting of biological samples at the E-ADNI centers; (ii) define procedures for the shipment of the mailing biological samples from the E-ADNI centers to the biological PI and co-PI centers (one aliquot of each of CSF, plasma and blood will be kept at room temperature to be transported directly to the biological PI and co-PI centres, while the other aliquots will be frozen at -70 to -80 °C, to be sent later on in one batch); (iii) define procedures for final storage of the biological samples at the biological PI and co-PI centers (CSF will be stored in Munich and plasma and blood in Goteborg); and (iv) carry out analyses and quality control procedures: A(42 and A(40, total tau, P-tau181, and P-tau231 on the CSF, A(42 and A(40 on the plasma, and APOE genotyping on the blood. Analyses will be carried out in duplicate on both the room temperature and frozen samples.

The biological PI will need to strongly interact with the biological PI of the ADNI in order to exploit the experience acquired by the ADNI in its first year of activities.

Project structure



[image: image1]
The project structure is made of 4 main PIs, a steering committee and an advisory board:

Project PI. The following activities will be carried out by the PI: (i) coordinate and supervise the activities of the imaging, clinical, and biological PIs; (ii) arrange visits in person to the recruiting sites (1 on month 3 and one on month 7) together with the imaging, clinical, and biological PIs or their operational delegates; (iii) replace centers failing to keep up expectations and schedule; (iv) arrange teleconferences; (v) write the final report for the funding agency; and (vi) distribute funds to imaging clinical and biological PIs according to accomplishments. 

Imaging PI. The pertinent activities described in the “Data collection” section will be carried out by the imaging PI. The imaging PI will also carry out and coordinate exploratory data-analysis to address usability and manage the imaging module budget. 

Clinical PI. The pertinent activities described in the “Data collection” section will be carried out by the clinical PI. The clinical PI will also manage the clinical module budget.

Biological PI. The pertinent activities described in the “Data collection” section will be carried out by the biological PI and co-PI. The biological PI will also carry out and coordinate quality control analyses to address usability and manage the biological module budget.

Steering committee. This will be made of the EADC PIs (Bruno Vellas and Bengt Winblad), the E-ADNI project PI, and the PIs of all E-ADNI partners.

Advisory board. Representatives from ADNI (Mike Weiner) and the Alzheimer’s Association (Bill Thies and Zaven Khachaturian). Liasons between the US-ADNI and the E-ADNI will be Philip Scheltens and Nick Fox for their strong connection with both parties. The advisory board will be asked to take part to all meetings and teleconferences. 
Risk management plan

	RISK
	PROBABILITY
	REMEDIAL ACTION

	Poor cooperation of MR scanner producers to implement standard non-proprietary ADNI sequences [in the preparation phase (months 0 to 6)]
	MEDIUM
	Capitalizing on experience of homologous MR scanners located in the US where these have been implemented in the ADNI project

	Corruption of blood and DNA samples at the central storage site [enrollment phase (months 7 to 9)]
	LOW
	Preservation of duplicate sample of blood/DNA at peripheral sites

	Some enrolling partners failing to pass the harmonization procedures phase for standardized clinical assessment and structural MR imaging [preparation phase (months 0 to 6)]
	VERY LOW
	Replacement of the failing center with another highly motivated of the EADC

	High failure rate of apoE genotyping analyses [enrollment phase (months 7 to 9)]
	VERY LOW
	Genotyping will be repeated in all cases of failure 

	Some enrolling partners failing to enroll the planned subject group size [enrollment phase (months 7 to 9)]
	VERY LOW
	Center will be dropped

	Major upgrades of MR scanners such as coil with a higher number of channels [enrollment phase (months 7 to 9)]
	VERY LOW
	Manufacturers will likely provide Surface Coil Intensity Correction (SCIC) algorithms. If these will be inadequate, additional corrections will be implemented through the use of a body coil image to measure the sensitivity profile of individual coil elements as well as post processing filters such as SCIC.


Analysis and measures of outcome
The outcome measures will be the successful enrolment of all the expected patients and normal controls, and successful quality control analyses of imaging, clinical, and biological data.
Time schedule

The total duration of the project is 9 months, divided as follows: (i) months 0-1 for the E-ADNI PIs to finalize the contact with the ADNI homologues and acquire the ADNI expertise developed so far; (ii) months 2-5 to set up the imaging, clinical, and biological infrastructure for data collection and storage; (iii) months 6-8 to recruit patients, collect data, and carry out quality control procedures; and (iv) month 9 to write the final report. Month 0 will be defined the time when the funds are transferred from the funding agency to the project PI center (Brescia).

Future plans

This pilot study is aimed to act as a springboard to prepare a more extensive longitudinal study in the EU as a companion or to complement the US-ADNI. The last call for grant proposal of the Europewide research program of the years 2001-2005 (Framework Program 6) has been issued in the summer 2005 and at least one theme might be appropriate for such a study (LSH-2005-2.1.3-1 Neuroimaging: Bridging genetics and neural function ). 

The more extensive longitudinal EU study will also benefit from another one that is currently in the negotiation phase, the ENIR study (Foresight study for the development of an European NeuroImage Repository). This is meant to be a “paper an pencil” work (i.e. no data collection is involved) aimed to design the structure of a large European NeuroImage Repository and where the key persons and centers are also part of the present E-ADNI proposal. In particular, Brescia (GB Frisoni) is the coordinator and leader of the dissemination workpackage, Barcelona (B Gomez.Anson) is leader of the image acquisition workpackage, Udine (C Testa) is leader of the image data sharing workpackage, and Toulouse (B Vellas) is leader of the clinical data management workpackage. Amsterdam (Ph Scheltens), Copenhagen (G Waldemar), and Stockholm (L-O Wahlund) are also involved as participating centers.

Thus, the foresight study (aimed at designing the network) together with the pilot (aimed at testing the network) should provide a formidable thrust for the preparation of the larger EU study. It needs to be stressed that this will need to take into account the specific aim of the LSH-2005-2.1.3-1 theme. In particular, genetics will need to be stressed together with normal brain function and non-Alzheimer’s diseases (for example cerebrovascular disease). At the time of writing of this manscript the EU application was at an advanced stage of preparation. 

Appendix 1

ADNI Biomarker Procedures Manual (from the Clinical Core document)

D.4.d. BIOMARKER COLLECTION

The methods described below will be utilized for the collection, aliquoting, storage, archiving, tracking of all samples collected from subjects in this grant. In addition to the screening labs described earlier in this application, and the AD biomarkers summarized above, lymphoblastoid cell lines will be established and the APOE genotype will be determined. To accomplish this, we will: A) Generate EBV immortalized cells of all selected subjects using blood cells sent in heparin plastic tubes (10 ml) by express mail on a cold pack to arrive within 24 h of sample harvesting. These will be prepared by methods that are routinely used in the Cell Center of the University of Pennsylvania (UPENN). Briefly, blood is diluted 1:1 with RPMI 1640, layered on Ficoll-Hypaque, and centrifuged for 30 min. Buffy coat is obtained, washed in RPMI and the cells counted. The lymphocytes (2-3 million cells/mL) are then mixed with an equal volume of EBV stock of proven efficiency, and grown in an upright T25 flask. After the cells are transformed (i.e. in 2-3 weeks), lines are expanded, bar code labeled, then stored in a liquid nitrogen freezer. B) Genotype all selected subjects for APOE allele status using DNA extracted from peripheral blood cells from all selected subjects that are collected in EDTA 1 plastic tube of (6 ml) sent by express mail within 24 h at room temp as described (5). C) Perform analysis of selected analytes: isoprostanes (blood, CSF, urine), homocysteine, sulfatides (blood), Aβ (CSF), and tau (CSF).

D.4.d.i. BIOLOGICAL FLUIDS TO BE COLLECTED

Polypropylene tubes will be utilized for collection and storage, since some key analytes such as Aβ are known to stick to glass and others may do so as well although this may not yet be known. Also, all samples will be collected in the morning before breakfast and after an overnight fast. Blood (separated into plasma, serum) urine and CSF will be collected so as to accommodate the assay of the broadest range of the best antecedent biomarkers/analytes. The methods used to assay homocysteine, isoprostanes, sulfatide, tau and Aβ are the same as those previously discussed in preliminary studies.

D.4.d.ii.. SAMPLE COLLECTION, ALIQUOTING AND STORAGE

Urine is obtained and spun for 10 min at 3000 rpm to eliminate cells. Urine is kept at 40C once collected and during centrifugation. A 10 mL aliquot is pipetted into a plastic vial, labeled, frozen within 1 h, placed in the shipping container on dry ice and shipped by express mail (eg. Federal Express). 

Plasma is collected in a uniform fashion using EDTA as anti-coagulant. Once blood is collected in 10 mL EDTA plastic tubes, it is mixed thoroughly, then centrifuged for 15 min. at ~3000 rpm. Five mL of the plasma sample is transferred to a labeled plastic vial, frozen, and placed in the shipping container with dry ice. The blood sample is kept at 4°C at all times during the preparation of plasma prior to freezing. Serum is obtained after allowing the sample collected in a 10 mL plain red top plastic tube to clot at room temperature, and it is spun as above for plasma preparation, frozen and placed in the shipping container with dry ice.

CSF is obtained using a small gauge (e.g. 24 or 25 gauge Sprotte needle) is recommended, and a syringe is used to withdraw CSF from subjects in a lateral decubitus or sitting position according to the preference of the subject. To clear any blood from minor trauma associated with needle insertion, the first 1-2 ml of CSF are discarded or more if needed to eliminate blood, and then 20 ml of CSF are collected from each patient for use and treatment in the following manner:

1. The first 3 ml will be used for standard tests such as cell counts, glucose, and total protein.

2. The remaining CSF is collected in sequential 5 ml volumes (to monitor possible biomarker gradients), transferred into labeled plastic vials, frozen, placed into the shipping container with dry ice. Since CSF may be subjected to proteomic analysis, all CSF samples (other than the first 3 ml for routine lab tests) should be centrifuged for 15 min. at 3000 rpm.

All collected samples, after placement into the shipping container on dry ice (except for samples for immortalized cell lines which are shipped cold) are sent the same day as collected via express mail to the Penn AD Biomarker Fluid Bank Laboratory by overnight delivery. When samples are received in the Laboratory, they will be thawed and aliquots transferred to plastic vials, bar code labeled, and placed in designated locations in the -80° C freezers. All samples will be inventoried and tracked using commercially available software. A database will be created and used for the inventory of stored samples in conjunction with a bar code reading system. Bar code labels affixed to each sample vial will contain the following information: sample ID# (to preserve confidentiality), date of collection and processing, total initial volume collected, sample type (urine, plasma, serum, CSF), volume, aliquot number, freezer, shelf, rack, box, location in the box. A bar code label will be used on the sample tracking form that is used by the technologist when processing and storing samples. This will be done to avoid manual entry of sample numbers in order to avoid manual entry errors. When the data are entered into the database the bar code label is scanned in and the sample aliquots entered. Removals of samples will also be tracked on the database including the date removed and the recipient center.

Several steps will be taken to assure that in the unlikely event of a freezer failure or electrical power failure that provision of appropriate backup systems will be in place including alarm systems on each freezer, access to the hospital’s emergency generator system for electrical power and CO2 backup for each freezer. The freezers will be continuously monitored electronically and by the laboratory staff. There will always be one extra freezer in the laboratory available for emergency use. With these measures in place for >20 years, the Lee/Trojanowski laboratory has stored AD biological samples without ever encountering a freezer melt down.
Appendix 2

E-ADNI Biomarker Collection Procedure Manual

The methods described below will be utilized for the collection, aliquoting, storage, shipment, analysis and data reporting of all samples in this project. The methods only apply to the specific analyses included in the project, and not to general screening laboratory tests, or to genetic screening, including APOE genotyping.

Specific analyses in this project include:

A) Cerebrospinal fluid (CSF): (-amyloid (A(42 and A(40), total tau and phosphorylated tau (P-tau181 and P-tau231) levels.

B) Plasma: (-amyloid (A(42 and A(40)

C) DNA analyses: APOE genotyping

Serum analyses are not included in the pilot study. The rationale for this is that if plasma (and CSF) analyses work well, so will serum analyses.

Procedures for collection of biological fluids

All samples will be collected in the morning (8-11 am) to avoid diurnal variations and after an overnight fast.

Lumbar puncture is performed with the patient either lying down or sitting.

CSF is obtained using a small gauge needle (e.g. 24 or 25 gauge Sprotte needle) to avoid headache.

The first 10-12 mL portion of CSF is taken in one polypropylene tube (e.g. Sarstedt 12 mL tube #60.540.012), to avoid possible gradients.

There is no need to take the CSF sample on ice.

In the case of a bleeding at the puncture, the first 1-2 mL of CSF should be discarded.

Plasma is collected in a 10 mL tube containing EDTA as anti-coagulant. 

Whole blood for DNA analyses is collected in a 10 mL tube containing EDTA as anti-coagulant. 

The CSF and blood samples are immediately (<30 min) sent to the local laboratory.

Procedures for processing, aliquotation, storage and shipment of samples

The CSF sample is mixed thoroughly (by hand), and 1-3 mL (depending on the local routines) is taken off for standard tests (e.g. cell count, protein analyses).

The CSF sample is centrifuged in the original polypropylene tube at 2.000 rpm for 10 min. at +4(C, to eliminate cells and other insoluble material.

The blood sample for plasma is mixed thoroughly, and then centrifuged at 2.000 rpm for 10 min. at +4(C, and the supernatant is pipetted off (see below).

The blood sample for DNA analyses is NOT centrifuged.

For CSF, 0.5 ml aliquots and for  plasma and blood, 1 mL aliquots are transferred to labelled plastic vials with a screw cap (e.g. Nalgene Cryogenic 0.5 and 1.0 mL vials #5000-1012), placed in labelled boxes.

To test the efficacy and accuracy of sending biological samples between countries in Europe,

A) 2 x 0.5 ml CSF, 1 ml plasma and blood are kept at room temperature (RT) to be transported directly to the biological PI centres, while

B) the other aliquots are frozen at -70 to -80 (C, to be sent in one batch.

2 x 0.5 ml aliquots of CSF are sent directly to the biological PI centre in Munich, and 1 mL of plasma and one 1mL aliquot of whole blood are sent directly to the biological PI centre in Göteborg. These aliquots are sent at RT by courier mail. Samples should not be sent the day before a weekend or holiday. The aliquots that are kept at -70 to -80 (C are stored until all patients at the centre are included. The samples are then sent on dry ice, by courier, to the respective biological PI centres.

Procedures for analysis of samples

When received in the Laboratory, at the biological PI centres, the samples will be stored at -80(C until analysis. The freezer will be equipped with an alarm system for electrical power failure or temperature increase, with 24h access to technical staff at the hospital. Extra freezers are available for emergency use.

The aliquots sent by RT are frozen and stored at -80(C until the study is completed. Both the RT and the -80(C aliquot are analyzed side by side on the same plate.

A database will be created over the samples, to facilitate correct identification. The database will contain the following information: sample ID, centre, date of collection, date of receival, total initial volume for each sample type (CSF, plasma, serum), freezer, and rack-box location in the freezer.  A bar code label will be used on the sample tracking form that is used by the technologist when processing samples.

For the analyses, established, validated ELISA methods are used. 

For standardization of measurements between different runs, 3 internal controls of pooled CSF are run on each ELISA plate assayed. These control samples consists of:

1) pooled CSF with normal T-tau, P-tau and A(42
2) pooled CSF with high T-tau and P-tau but normal A(42
3) pooled CSF with low A(42, but normal T-tau and P-tau

The same type of internal control samples is used for plasma and serum measurements.

Data from the analyses will be entered into a database also containing information about assay characteristics and internal control levels.

For APOE genotyping, DNA is extracted from whole blood using a standardized, automated method, and APOE genotyping is performed using minisequencing, which is an established, and published method.
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