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Advanced biomarkers 

STRUCTURAL (GM damage) 

MR Cortical thickness mapping 

MR Automated segmentation 

MR Voxel-based statistics 

MICROSTRUCTURAL (WM damage) 

MR Tensor-based morphometry 

MR Tract-based spatial statistics 

FUNCTIONAL (network damage) 

MR Activation fMRI (with task) 

MR Rest fMRI network extraction 

Ashburner, Frisoni, et al. Lancet Neurol 2003 

IFOF 
FMi 

ATR 

FMi 

ATR 

SLF 

FMa 
CST 

SLF 

Sensorimotor network 

Default mode network 



Large multimodal multicentre datasets (n. scans)  

STUDY 
Sequence 

sMR dMR rest fMRI EEG FDG-PET Amy PET 

Pharmacog/E-ADNI (IMI) 900 900 900 900 --- --- 

ADNI / ADNI-GO / ADNI2 13’500 1’550 3’950 --- 3’750 250 

J-ADNI 3’500 --- --- --- 1’000 500 

AddNeuroMed (IMI) 3’500 --- --- --- --- --- 

AIBL/Au-ADNI 1’800 1’800 --- --- 300 450 

1000 connectomes  --- 1350 700 --- --- --- 

OASIS 2’000 --- --- --- --- --- 

LADIS (5th FP) 1’200 --- --- --- --- --- 

EMIF-AD (IMI)  15’000 5’000 5’000 ---  2’000  1’000 

AD Without Borders 3’000 --- --- --- 200 --- 





neuGRID: 

a cloud-based image analysis environment 

Large 

image 

datasets 

Algorithm pipe-

lines for marker 

extraction 

Pipeline Biological 

phenomenon 

CIVET 

 

 

Cortical thickness 

FreeSurfer 

 

 

Cortical/subcortical 

anatomy 

FSL Structure (sMRI), 

microstructure (diff 

MR), function (fMRI) 

Vast 

compu- 

tational 

resources 

Node Storage 

(MB) 

CPUs 

(n) 

Sweden 3,557 40 

Italy 3,170 40 

France 4,095 2,600 

Maat 1,268 8 

Brazil 0 128 

EGI 71,793 1,912 

TOTAL 83,883 4,728 

Help  

& 

Training 



Proof-of-concept of neuGRID:  

validation of popular cortical thickness extraction 

algorithms on 3500 ADNI MR scans 

**Redolfi et al., NeuroImage submitted 
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Core Alzheimer’s biomarkers 

Frisoni et al., Lancet Neurol 2011 



Local implementation  

of core AD biomarkers 

MMSE 27/30 

Abnormal 
Abeta42 and 

tau 

Aspecific cortical 
atrophy 

Hippocampal 
volume <99th % 

No subcort vasc dis 
(ARWMC 0/36) 

Bilat TP hypometab 
T-sum 55.679 

Development of diagnostic markers 

 

 

 

Diagnostic biomarkers into clinical reports 

Validation in pilot diagnostic studies 

Translational Outpatient Memory Clinic 

Npsy tests 

Biomarker-  

based diagnosis 

in the Memory  

Clinic in Brescia 

Frisoni et al., Alzheimers Dement 2009 

**Galluzzi et al., J Neurol 2010 



CONFIDENTIAL 

CONFIDENTIAL 

CONFIDENTIAL 

CONFIDENTIAL 

CONFIDENTIAL  

Implementing Alzheimer’s biomarkers in the clinic for the 

diagnosis of prodromal and atypical cases: the Italian 

inter-societal approach to clinical, organizational, and 

ethical issues 

Giovanni B Frisoni, IRCCS Fatebenefratelli, Brescia 

Stefano Bastianello, Italian Association of Neuroradiology 

Gaetano Bernardi, Italian Society of Laboratory Medicine 

Daniela Perani, Italian Association of Nuclear Medicine 

Corinna Porteri, Study Group of Bioethics of the Italian Neurol Society 

Marco Trabucchi, Italian Psychogeriatrics Association 

Alessandro Padovani, SINDEM, Italian Neurological Society 

 



http://www.youtube.com/watch?v=jAOUrsnt8CA 
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ORGAN 

 

CORTICAL AREAS & 

SUBCORT STRUCTURES 

 

NEURAL COLUMNS 

 

SYNAPTIC FUNCTION 

 

NEUROTRANSMITTER-

RECEPTOR 







WHAT PART WILL ITALY PLAY? 


