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NODDI-based gray matter microstructural measures in areas of early tau deposition in the medial temporal lobe provide the earliest marker of 
Alzheimer’s associated neurodegeneration in cognitively unimpaired individuals

• Ear ly  de tec t ion  o f  neurodegenera t ion  
in  A lzhe imer ’s  d isease  i s  l im i ted  
c ross -sec t iona l l y  in  cogn i t i ve ly  
un impa i red  (CU)  ind iv idua ls

• Recent  advances  in  d i f fus ion  MRI  
(dMRI )  a l low fo r  measurement  o f  g ray  
mat te r  m ic ros t ruc tu re  us ing  Neur i te  
Or ien ta t ion  D ispers ion  and  Dens i ty  
Imag ing  (NODDI)  [1 ]

• Ear l ies t  neurodegenera t i ve  changes  
occur  in  MTL reg ions  assoc ia ted  w i th  
ear ly  tau  depos i t ion  [2 ]

• Ex  v ivo  a t las  o f  tau  depos i t ion  a l lows  
fo r  inves t iga t ion  o f  these  a reas  in  
v ivo  (R igh t ,  adapted  f rom [3 ] )

• A im:  To  inves t iga te  Age and AD-
re la ted  mic ros t ruc tu ra l  changes  in  
ear ly  s i tes  o f  tau  depos i t ion  in  the  
MTL us ing  neuro imag ing  and p lasma 
b iomarkers

Widespread age and disease-speci f ic  effects
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Amyloid effects in CU individuals only 
within high Tau MTL regions

Similar effects seen with plasma 
biomarkers

• Amylo id  PET wi th  [ 18F] f lorbetapen and SUVR 
measures ca lcu la ted us ing cerebel lar  
re ference reg ion

• Plasma p- tau-181 and GFAP measured us ing 
SiMoA® SR-X Plat form (Quanter ix ,  B i l le r ica,  
MA, USA)

• Stat is t ica l  analyses per formed us ing R v4.3.1.  
A l l  analyses contro l  for  age,  sex,  educat ion,  
race,  t ime between b iomarker  and MRI,  and 
macrost ructure (vo lume or  th ickness)
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• Age and Alzheimer ’s disease 
disrupt gray matter 
microstructure throughout the 
MTL and across the cortex

• Gray matter microstructure 
alterations in high tau MTL 
regions are seen in amyloid 
positive CU individuals prior to 
macrostructural changes

• MTL microstructural changes 
are associated with plasma AD 
biomarkers in CU individuals 

Age MCI AD

p = .05 p = 6e-16p = 3e-5 p = 1e-9 p = .05 p = .0013 p = 3.2e-5 p = .05 p = 3.2e-5 p = 1e-9 p = 1.2e-12

T o p  l e f t :  L i n e a r  r e l a t i o n s h i p  b e t w e e n  
a g e  a n d  m i c r o s t r u c t u r e  i n  H i g h  a n d  
L o w  T a u  M T L  R O I s .  L i n e a r  b e s t  f i t  i s  
s h o w n  w i t h  9 5 %  c o n f i d e n c e  i n t e r v a l  
f o r  f i t  s h o w n  b y  s h a d e d  r e g i o n s .  F D R  
c o r r e c t e d  p - v a l u e s  s h o w n .  T o p  r i g h t :  
G r o u p  d i f f e r e n c e s  b e t w e e n  d i a g n o s t i c  
g r o u p s  f o r  m i c r o s t r u c t u r e  m e a s u r e s .  
* * *  <  . 0 0 1  F D R  c o r r e c t e d  p - v a l u e .  
B o t t o m  l e f t :  R O I - b a s e d  a n a l y s i s  
a c r o s s  b r a i n  d e m o n s t r a t i n g  
r e l a t i o n s h i p  b e t w e e n  h i g h e r  i s o V f  a n d  
A g e ,  a s  w e l l  a s  g r o u p  d i f f e r e n c e s  
c o m p a r i n g  M C I - C U  a n d  A D - C U .  S i m i l a r  
r e l a t i o n s h i p s  a r e  s e e n  f o r  A g e  a n d  A D  
w i t h  l o w e r  O D I .  N D I  i n c r e a s e s  w i t h  
a g e  a n d  d e c r e a s e s  i n  A D  w i t h  
w i d e s p r e a d  a g e  e f f e c t s  a n d  m o r e  
l i m i t e d  A D  e f f e c t s .  P - v a l u e s  a r e  F D R  
c o r r e c t e d

Left: Group differences between amyloid positive and amyloid negative CU individuals demonstrating 
significant increase in isoVf in high tau MTL within amyloid positive individuals; **FDR-corrected p < 
.01. Right: Linear relationship between global Amyloid SUVR and isoVf in high tau MTL ROI; line of 
best fit shown with shaded region representing 95% CI for fit. P-values FDR corrected

β = 0.21, 
p = .008

L i n e a r  r e l a t i o n s h i p  b e t w e e n  
P l a s m a  p - t a u 1 8 1  a n d  h i g h e r  N D I  
i n  h i g h  t a u  M T L  r e g i o n s  ( L e f t )  
a n d  b e t w e e n  p l a s m a  G F A P  a n d  
h i g h e r  i s o V f  i n  h i g h  t a u  M T L  
r e g i o n s  i n  C U  i n d i d i v u a l s  
( R i g h t ) .  L i n e a r  b e s t  f i t  i s  
s h o w n  w i t h  s h a d e d  a r e a  
r e p r e s e n t i n g  9 5 %  C I  f o r  f i t .  
A n a l y s e s  c o n t r o l  f o r  
d e m o g r a p h i c s ,  t i m e  b e t w e e n  
s a m p l e a  a n d  M R I ,  a n d  
m a c r o s t r u c t u r e

No relat ionships between any measure 
and biomarkers outside of MTL in CU 
individuals or with macrostructure

More widespread relat ionships when 
looking across al l  diagnostic groups

Prel iminary results in subset with Tau 
PET show similar relat ionships
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