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Study to improve methods for conducting Study to improve methods for conducting 
treatment and prevention trialstreatment and prevention trials

•• Currently, there are no treatments which slow the progression Currently, there are no treatments which slow the progression 
of Alzheimerof Alzheimer’’s disease (AD)s disease (AD)

•• However, substantial progress has been made towards However, substantial progress has been made towards 
understanding ADunderstanding AD

•• PHARMA is developing new diseasePHARMA is developing new disease--modifying treatments modifying treatments 
which are hoped to slow the progression of ADwhich are hoped to slow the progression of AD

•• The AlzheimerThe Alzheimer’’s Disease s Disease NeuroimagingNeuroimaging Initiative (ADNI) will Initiative (ADNI) will 
provide imaging and biomarker data, improved methods, and a provide imaging and biomarker data, improved methods, and a 
network of sites which should greatly facilitate treatment trialnetwork of sites which should greatly facilitate treatment trials, s, 
ultimately leading to development of effective therapy.ultimately leading to development of effective therapy.

•• The The methodologicmethodologic and clinical validation of imaging and and clinical validation of imaging and 
biochemical biomarkers is a key part of the ADNI study.biochemical biomarkers is a key part of the ADNI study.

•• A very important quality of the ADNI study is that once data is A very important quality of the ADNI study is that once data is 
generated, quality controlled, uploaded to the LONI data generated, quality controlled, uploaded to the LONI data 
repository, it is available worldwide  repository, it is available worldwide  



Hypothetical timeline for the onset and progression of Hypothetical timeline for the onset and progression of 
AlzheimerAlzheimer’’ss diseasedisease

NatureRevDrugDisc, 2007



TimelineTimeline
•• Funds awarded October, 2004Funds awarded October, 2004
•• First meeting First meeting ofof Steering Committee Steering Committee 

October, 2004October, 2004
•• Preparatory Phase Oct Preparatory Phase Oct ––April 2005April 2005
•• Patient enrollment began: July 2005Patient enrollment began: July 2005
•• Enrollment ends June 2007 Enrollment ends June 2007 
•• Study Completion 2010Study Completion 2010
•• Renewal being planned for 2010Renewal being planned for 2010--20152015





ADNI CoresADNI Cores
There are 7 ADNI coresThere are 7 ADNI cores::

UC DavisLaurel BeckettBiostatisticsBiostatistics

UCLAArt TogaInformaticsInformatics

UPennJohn Trojanowski
Les Shaw

BiomarkerBiomarker

UC BerkeleyWm JagustPETPET

Mayo ClinicCliff JackMRIMRI

Mayo Clinic
UCSD

Ron Peterson
Paul Eisen

ClinicalClinical

UCSFMike WeinerAdministrativeAdministrative
InstitutionInstitutionPIsPIsCoreCore



I – MCI (n = 400)

All subjects (age 55All subjects (age 55--90): 90): 
••Clinical MRI (1.5 T) at all timeClinical MRI (1.5 T) at all time

pointspoints
••FDG PET at all time points inFDG PET at all time points in

50% 50% 
••3 T MRI at all time points in   3 T MRI at all time points in   

25%25%
••PIB addPIB add--on study underwayon study underway
••Blood and urine at all timeBlood and urine at all time

points from all subjects; CSFpoints from all subjects; CSF
from 50% of subjects at BL &from 50% of subjects at BL &

12 12 mosmos, but efforts underway to, but efforts underway to
extend to 24, 36 extend to 24, 36 mosmosIII – Controls (n = 200)

Baseline               6  months 12 months                18 months                 24 months 36 months

Baseline                6  months                   12 months   24 months

Baseline                6  months 12 months             24 months                 36 months

Biofluid sampling schedule for the ADNI studyBiofluid sampling schedule for the ADNI study

II – AD (n = 200)



Criteria for an ideal biomarker for early Criteria for an ideal biomarker for early 
detection of ADdetection of AD

•• Detect a fundamental feature of neuropathology & Detect a fundamental feature of neuropathology & 
validation in neuropathvalidation in neuropath--confirmed casesconfirmed cases

•• Diagnostic sensitivity for detection of AD >80% & Diagnostic sensitivity for detection of AD >80% & 
specificity >80% for distinguishing from other dementiasspecificity >80% for distinguishing from other dementias

•• Reliable, reproducible testReliable, reproducible test
•• NonNon--invasiveinvasive
•• Simple to performSimple to perform
•• Reasonable costReasonable cost

FrankRAFrankRA, et al, 2003; , et al, 2003; CrowdonJHCrowdonJH, et al, 1998, et al, 1998



UPennUPenn Biomarker CoreBiomarker Core
•• Core coCore co--directors: Les Shaw & J.Q. directors: Les Shaw & J.Q. TrojanowskiTrojanowski
•• Consultant: V.M.Consultant: V.M.--Y . Lee & ADNI ISABY. Lee & ADNI ISAB
•• Staff: Staff: MKoreckaMKorecka, , MBrylskaMBrylska, , MKnapikMKnapik--CzajkaCzajka, , RPatelRPatel
•• Goals of the Biomarker Core are to:Goals of the Biomarker Core are to:

1)1) Establish a sample aliquot repositoryEstablish a sample aliquot repository
2)2) Validate and mValidate and measure these easure these analytesanalytes in ADNI subjects:in ADNI subjects:

•• ApoEApoE genotypegenotype--for stratifying subjects across each cohort; save allfor stratifying subjects across each cohort; save all
residual blood for DNA and large scale genotypingresidual blood for DNA and large scale genotyping

•• HomocysteineHomocysteine ((plasma,CSFplasma,CSF))
•• IsoprostanesIsoprostanes (blood, urine, CSF)(blood, urine, CSF)
•• Tau and Tau and AAββ (CSF); (CSF); AAββ in plasmain plasma

3)3) Create immortalized cell lines      NCRADCreate immortalized cell lines      NCRAD
4)4) Utilize the Resource Allocation Review Committee to distribute Utilize the Resource Allocation Review Committee to distribute 

samples for samples for ““addadd--on studieson studies””
5)5) Seek other funding for additional analyses and Seek other funding for additional analyses and ““addadd--on studieson studies””



LDMS Database
Aliquots,Storage

Biological Fluids
CSF, Plasma, Serum, 

Urine

ADNI Biomarker 
Laboratory

Sample Processing

ADNI Biological Sample 
Repository

Shipping samples

In-house biomarker 
analysis

HPLC/MS
Immunoassay

UPENN ADNI Biofluid sample repositoryUPENN ADNI Biofluid sample repository--overviewoverview

ADNI data repositoryADNI data repository

Data Protection
• Daily & weekly 

onsite backup
• Weekly offsite

backup
• Samples de-
identified in HIPAA-
compliant manner



ADNI Baseline visit Biofluid collection form page 1ADNI Baseline visit Biofluid collection form page 1



ADNI Baseline visit Biofluid collection form page 2ADNI Baseline visit Biofluid collection form page 2



ADNI Baseline visit Biofluid collection form page 3ADNI Baseline visit Biofluid collection form page 3



ADNI Baseline visit Biofluid collection form page 4ADNI Baseline visit Biofluid collection form page 4



ADNI Biomarker 
Laboratory at UPENN

LDMS Database
Labels

Aliquots

APO E
Genotyping &

Residual blood 
Whole Blood

C
SF

Serum

U
rine

Plasm
a

ElPro Temp 
Log/monitoring 
24/7

ADNI ADNI biofluidsbiofluids received 6 days/week from 58 sitesreceived 6 days/week from 58 sites

Residual bloodResidual blood



Data EntryData Entry
CSF, Plasma, Serum, Urine
§ Coded Subject and Visit ID
§ 6 Digit License Plate Number
§ Visit Date and Time
Collection Parameters
§ Date and Time of Receipt
§ Condition of Samples upon 

Receipt 
§ Volume and Number of 

Aliquots

Plasma sample Aliquot Label



12,4743046Urine

98,426+9942Total

26,7303046Serum

32,2743046Plasma

24,948795CSF

Number 
of 

Aliquots

Number of 
SamplesBiofluid FREEZER 

v Shelf 1: CSF
• Rack (36);each rack has
§ Box 1

o 100 Aliquot Spaces
§ Box 2
§ Box 3
§ Box 4

v Shelf 2: Serum
v Shelf 3: Plasma
v Shelf 4: Urine

-80oC Freezer Storage Structure



One freezer boxOne freezer box



Computer Infrastructure 
• IDA Infrastructure

– Redundant application & 
database servers

– Fault-tolerant storage area 
network 

– Near 24/7 availability
• Compute Resources

– 306-node SUN Microsystems 
cluster

– 58-node Dell development 
cluster 

• Data Protection
– Daily & weekly on-site backup
– Monthly off-site backup



Image Data Archive (IDA) 
Overview

• Integrated environment for archiving, querying, 
visualizing and sharing neuroimaging data.
– Protects data from unauthorized access while 

providing the ability to share data among collaborative 
investigators.

– Ensures that archived data are de-identified in 
HIPAA-compliant manner.

– Ensures data accesses are logged as required by 
patient-privacy regulations.



Single Day DownloadsSingle Day Downloads
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Downloads by CountryDownloads by Country

Source: Art Toga, April 2008Source: Art Toga, April 2008


