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Primary	  
research	  

Trials	  

Practice	  

Dominantly Inherited Alzheimer’s Disease (DIAN) 
•  MRI (hippocampal volumes) 
•  Amyloid PET ([11C]PiB) 
•  Metabolic PET ([18F]FDG) 
•  Preclinical to symptomatic 



Courtesy	  of	  	  Nigel	  Cairns,	  Knight	  ADRC	  Neuropathology	  Core	  



Nigel	  Cairns,	  Knight	  ADRC	   Modified Bielschowsky silver impregnation 



Nigel	  Cairns,	  Knight	  ADRC	   Stain:Thioflavin S viewed under UV light. 



Amyloid deposition 
-low CSF Aβ42 
-amyloid PET 

Neuronal injury 
-FDG PET 
-Volumetric MRI 
-CSF Tau 

Cognition 



Dominantly Inherited Alzheimer Netwok (DIAN) & 
DIAN Trials Unit (DIAN-TU) 
•  10 active sites US, UK, Australia 
•  Opening sites Mayo-Jacksonville, Munich and 

Tubingen, Germany, and Barcelona 
•  Additional international sites planned for DIAN-TU 

Autosomal Dominant AD Mutations 
•  Presenilin-1 (PS-1) 
•  Presenilin-2 (PS-2) 
•  Amyloid precursor protein (APP) 

Dementia onset prior to age 65 (mean age 45) 
 
 Supported by grants from the NIH/

NIA (U01-AG032438),  
DIAN Pharma Consortium, 
& Alzheimer’s Association 

Central imaging QC 
Mayo Clinic (Jack) 
U. Michigan (Koeppe) 



¡  PET	  
§  [11C]PIB	  	  for	  amyloid	  plaque	  
§  [18F]AV45	  for	  amyloid	  plaque	  
§  [18F]FDG	  for	  metabolism	  

	  
Whole	  brain,	  regional	  (FreeSurfer),	  +/-‐
volume	  correction	  
	  

¡  MRI	  (ADNI	  protocol)	  
§  Volumetric	  T1	  
▪  FreeSurfer	  thickness,	  volumes	  

§  ARIA	  eval.	  (FLAIR,	  SWI/T2*)	  
▪  Microhemorrhage	  counts,	  localization	  

with	  central	  reading	  (Mayo)	  
§  Resting	  state	  fcMRI	  	  
§  Diffusion	  tensor	  (DTI)	  	  
▪  Regional	  FA,	  ADC,	  etc	  &	  tract	  based	  

§  Blood	  flow	  (ASL)	  

...
MPRAGE 3D T2 TISSUE

SEGMENTATION DIFFUSION RESTING BOLDFS based
PIB BPs ASL Tractography
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¡  Parental	  age	  of	  onset	  (AOO)	  used	  to	  estimate	  
the	  children’s	  time	  (years)	  to	  of	  onset	  of	  
dementia	  (EYO)	  

¡  EYO	  =	  AOO	  –	  (current	  age)	  

¡  Ie	  a	  40	  year	  old	  whose	  parent	  developed	  
symptoms	  at	  age	  45	  would	  be	  5	  years	  from	  
expected	  age	  of	  onset	  



 Bateman, NEJM 2012 



 Bateman, NEJM 2012 

Insert AVI here  
(NEJM axial amyloid movie) 
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 Benzinger AAIC, 2012 



PIB 
(amyloid) 

FDG 
(metabolism) 

Thickness 
(neurodegeneration) 

Benzinger, AAIC 2012 

EYO Estimated years to onset of symptoms 
EYO = parental age of onset – current participant age 



DF4 

Insert AVI file here 
Suface movies, multiple biomarkers (AAIC) 



DIAN	  Imaging	  DF4	   17	  



18	  DIAN DF4 
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 Benzinger AAIC, 2012 



¡  Significant	  differences	  between	  carriers	  and	  non-‐carriers	  
detectable	  at	  10	  years	  before	  estimated	  age	  of	  onset	  

 Benzinger AAIC, 2012 



DIAN DF3 
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¡  Amyloid	  accumulation	  detectable	  by	  PiB	  PET	  ~15	  years	  before	  
expected	  symptom	  onset	  
§  Followed	  by	  changes	  in	  subcortical	  volumes	  and	  cortical	  

metabolism	  (FDG)	  at	  EYO=-‐10	  
▪  Cortical	  thickness	  declines	  become	  significant	  at	  EYO=-‐5	  
▪  White	  matter	  changes	  detected	  at	  EYO	  =	  -‐5	  
▪ Small	  declines	  in	  subcortical	  FDG	  become	  significant	  
around	  5	  years	  after	  disease	  onset	  

¡  The	  precuenus	  appears	  to	  be	  one	  of	  the	  most	  affected	  regions	  for	  
all	  imaging	  biomarkers	  
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DIAN	  Imaging	  Core:	  	  
¡  Marc	  Raichle,	  Beau	  Ances,	  Avi	  Snyder,	  Yi	  Su	  
¡  Tyler	  Blazey,	  Lisa	  Cash,	  Darlene	  Dwyer,	  Jon	  

Christensen,	  Lindsey	  Ercole,	  Russ	  Hornbeck,	  Angela	  
Jones,	  Linda	  Schimoeller,	  Trish	  Stevenson,	  Shivangi	  
Vora	  

DIAN	  PI	  &	  Core	  Leaders:	  
¡  J.	  Morris	  
¡  R.	  Bateman,	  D.	  Marcus,	  A.	  Fagan,	  A.	  Goate,	  C.	  Xiong	  

Imaging	  QC	  Subcontracts:	  	  
¡  	  Clifford	  Jack,	  Robert	  Koeppe	  
	  
DIAN	  Imaging	  Committee	  &	  Additional	  Site	  PIs:	  	  
¡  P.	  Thompson,	  K.	  Johnson,	  R.	  Sperling,	  S.	  Correia,	  P.	  

Schofield,	  C.	  Rowe,	  M.	  Rimajova,	  N.	  Fox,	  C.	  Mathis,	  A.	  
Brickman,	  M.	  Weiner,	  E.	  McDade,	  B.	  Klunk	  

¡  	  R.	  Mayeux,	  J.	  Ringman,	  B.	  Ghetti,	  S.	  Salloway,	  M.	  
Rosser,	  C.	  Masters,	  R.	  Martins	  
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