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Progetto DECIDE: 
un esempio d'infrastruttura al 
servizio della comunità biomedica 



Why	
  Alzheimer’s	
  disease?	
  

Why	
  “early	
  diagnosis”?	
  

Why	
  e-­‐Infrastuctures?	
  

…before	
  we	
  get	
  to	
  the	
  “how”	
  and	
  “what”	
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Non AD-specific  

Early diagnosis of Alzheimer’s disease 

New	
  diagnos>c	
  criteria	
  
were	
  issued	
  in	
  2010-­‐2011	
  
by	
  European	
  Federa>on	
  of	
  
Neurological	
  Socie>es	
  and	
  
Na>onal	
  Ins>tute	
  on	
  
Aging.	
  

Major	
  step	
  forward:	
  
moving	
  away	
  from	
  clinical	
  
symptoms,	
  to	
  the	
  real	
  
underpinning	
  of	
  the	
  
disease.	
  



BRAIN	
  AMYLOIDOSIS	
   NEURODEGENERATION	
  

Structure:  
MR hippo  volumetry 

Function:  
FDG PET 

Amyloid deposits: 
amyloid PET 

Biochemistry: 
CSF Abeta42 Biochemistry: 

CSF tau 

Neurophysiology: 
EEG 

Markers of the disease 
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DECIDE in a Nutshell 

!   Creation of a e-Infrastructure and service dedicated to research 
and early diagnosis  
!   Currently focusing on AD and other neurodegenerative diseases 

!   AD is one of EU’s greatest challenges for the next few years  

!   Intended not only for research purposes, but for the exploitation 
into clinical practice 

!   Started on: 1st September 2010 

!   Duration: 24 Months (going to be extended to 30) 

!   Co-ordinated by GARR, the Italian R&E network, COMETA has the 
technical coordination 

!   Scientific Coordination by the neuGRID Principal Investigator 

!   Involves 13 European Partners + European NoE of research and 
healthcare centres specialised on AD + the European network of 
patient advocate societies 



DECIDE Objectives 

!  Bring to the physicians’ fingertips a dedicated, 
powerful e-Infrastructure 
!  relying on GÉANT (network), EGI (computing) 

and NeuGrid (inspiring idea) 

!  Deploy a secure and user-friendly service for 
helping making early diagnosis  
!  Linking large distributed DBs of multi-modal 

neuro-images 
!  Providing accurate, quantitative information 
!  Assisting users all along the way 

!  To validate the e-Infrastructure and the service with 
real patient cases 



DECIDE end-users 

!  Different user profiles with different workflows and authorization levels.  

!!! All profiles need to attend a 
dedicated course and qualify in 
order to get access to the system	
  



The DECIDE Service Concept 

!   Masking complexity from the end user 

!   Web interface for ease of use and access from everywhere 

!   Multiple quantitative algorithms for research and diagnosis 

!   Secure exploitation of large multimodal reference databases of 
normal subjects and patients 

Distributed 
 reference DBs 



Grid technology and Science Gateway 

!  Grid technology is used behind the scenes: 
!  Fine-grained authorization control  

!  Sharing of reference datasets while preserving ownership 

!  The DECIDE Science Gateway makes the Grid usable 
by non-ICT users 
!  Identity federations, for authentication: authorization 

handled separately 

!  Based on robot certificates, no personal certificates 
involved 

!  Simplifies job handling (no .jdl, minimized interactions) 



DECIDE e-Infrastructure Architecture 

Test Environment  Production Environment  

DECIDE User Profiles DECIDE Applications 

!   Job management (WMS, LB)  

!   Data management (LFC, AMGA) 

!   Information system (BDII) 

!   Robot certificates  

!   VOMS server 

!   Authentication & Authorization 

!   Training 

!   Robot Certificates server 

!   Applications’ GUI 

!   Repository platform GUI 

!   Grid e-Infrastructure API 



DECIDE Applications 

!   GridSPM:	
  specifically	
  designed	
  for	
  SPECT	
  and	
  PET	
  neurological	
  clinical	
  images	
  
provides	
  an	
  SPM	
  analysis	
  for	
  the	
  early	
  diagnosis	
  of	
  Alzheimer	
  Disease	
  

!   GridEEG:	
  	
  implements	
  EEG	
  processing	
  algorithms	
  with	
  the	
  aim	
  of	
  detec>ng	
  early	
  
symptoms	
  of	
  Alzheimer	
  Disease	
  and	
  dis>nguishing	
  different	
  forms	
  of	
  degenera>ve	
  
impairment	
  	
  

!   GridANN4AD:	
  	
  concerns	
  the	
  analysis	
  of	
  PET	
  biomarkers	
  in	
  Neurological	
  and	
  
Psychiatric	
  Disorders	
  and	
  provides	
  a	
  classifica>on	
  of	
  suspected	
  pa>ents	
  through	
  an	
  
Ar>ficial	
  Neural	
  Network	
  

!   GridMRISeg:	
  implements	
  an	
  automa>c	
  algorithm	
  for	
  the	
  subcor>cal	
  segmenta>on	
  
of	
  MRI	
  brain	
  images	
  for	
  hippocampal	
  volume	
  es>ma>on,	
  using	
  the	
  auto	
  context	
  
model	
  (ACMAdaboost)	
  developed	
  by	
  LONI;	
  

!   GridGDI:	
  is	
  devoted	
  to	
  the	
  analysis	
  of	
  1.5T	
  T1-­‐weighted	
  volumetric	
  brain	
  structural	
  
MR	
  images.	
  The	
  purpose	
  is	
  to	
  provide	
  a	
  robust	
  and	
  reliable	
  index	
  called	
  "Global	
  
Disease	
  Index”	
  (GDI)	
  in	
  support	
  of	
  early	
  clinical	
  diagnosis	
  of	
  mild	
  and	
  prodromal	
  
Alzheimer's	
  Disease	
  (AD)	
  pa>ents.	
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E-Services WORKFLOW  
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E-Services WORKFLOW  
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Science Gateway: Physician 
application 





Science Gateway: job submit 



Science Gateway: job list 



ID: C03025 | Age: 82 | MMSE: 25 | CVLT: 4  

p = 0.01 p = 0.001 
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Summarizing… 

!  DECIDE applications portfolio is perfectly in line 
with recent diagnostic guidelines on Alzheimer’s 
disease 

!  DECIDE has the potential to dramatically change 
clinicians’ daily practice, providing secure, 
accurate, easy-to-use service 
!  Applications carefully tuned so they can run unattended, 

with minimal user interaction 

!  Training programme is available,  

!  Technical and clinical helpdesk are available, after the 
training 



Thank you  
for your kind attention! 

Find more about DECIDE at www.eu-decide.eu  
or contact us for questions and collaboration opportunities at 

info@eu-decide.eu  


