
Conclusions:
Odou r id en t i f ica t ion  pe r f or mance  may  se rv e  a s  a  p r ogn os t i c  

mar ker  o f  cogni t i ve  d ec l i ne  r a t e  i n  bo th  DLB  an d  AD,  w i t h  

po t en t ia l  c l in i ca l  u t i l i t y  f r om the  p r odr omal  s t ages  o f  d is ease .  

I n  DL B ,  mul t id imens i ona l  odo ur  de f i c i t s  a r e  a s soc i a ted  w i t h  

cen t ra l  n eur odegener a t ive  changes  ra t he r  t han  i so l a ted  

per ip he r a l  dys f unc t ion ,  invo lv i ng  d i st i nc t  s t r uc t u r a l  

a l t e r a t i ons  wi t h in  a ff ec t i ve  ( pa r i e ta l  op er cu l um/ insu la ) ,  

i mpl i c i t  s emant ic  ( cau da te ) ,  and  pr ed i c t i ve -a t t en t ion a l  

( ce reb e l l a r)  ne twor ks .

Cli ni ca l  Imp l i cat ion : Mu l t id i mens io na l  sme l l  t e s t i ng  i s  a  

s ens i t iv e ,  low -cos t  t oo l  t ha t  cou l d  i mpr ove  ea r l y  d i f f e r en t ia l  

di agnos i s  be t ween  DL B and  AD.  I t  o ff e r s  a  p r ac t i ca l  f i r s t - l ine  

s t r a t egy  in  memor y  c l in ic s  t o  gu i de  pa t ien t  d iag nos is  and  

be t te r  t a rge t  cos t ly  neur o i magi ng  ex amina t io ns  l ike  MR I .

Next  S t ep : C or re l a te  cen t r a l  o l f ac to r y  ne t wo rk  a t ro phy  wi t h  

per ip he r a l  α - synu cl e in  pa t ho l ogy  us i ng  RT-QuI C on  o l fac t o r y  

mucosa ,  e s t ab l i sh in g  a  d i r ec t  l ink  be t ween  synu cl e in opa t hy  

l oad  an d  s t ru c tu r a l  neur od egener a t i on .
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Background : Pa t ien ts  wi th  p r od ro mal  DL B  exh ib i t  s ign i f ican t l y  l ower  o l f ac to r y  id en t i f ica t ion  ab i l i l i t i e s  

t han  t hose  w i t h  p ro dr omal  AD or  M CI ,  i ndepend en t  o f  age ,  s ex ,  and  cog ni t iv e f unc t ion  ( Wil l i ams  e t  a l . ,  200 9) .  

However,  mu l t id i mens io na l  o l fac t o r y  a s ses sment  ( in cl ud i ng  th resho ld ,  i den t i f i ca t i on ,  de t ec t i on ,  f ami l ia r i ty,  and  

hedo nic i ty )  i s  no t  ro u t i ne l y  i ncor por a t ed  i n t o  c l in ica l  wor kups ,  l imi t i ng  th e  ab i l i ty  t o  i mpr ove  ea r l y  d iagn os t i c  

accur acy  an d  d is t i ngu ish  p r ogno st i c t r a j ec to r i e s  i n  DL B and  AD.

Obj ec t iv e :  To  de te r min e  whe t he r  base l ine  mul t i d imen si ona l  o l f ac to r y  p r of i le s  can  p r ed i c t  the  t r a j ec to r y  o f  

cogn i t ive  dec l i ne  and  iden t i f y  d i s ease - spec i f i c  neu ro ana to mi ca l  cor r e la t e s .
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(D) DLB hedonicity→ Parietal operculum (p = 0,001)
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(E) DLB Familiarity→ Caudate nucleus (p = 0,001) (F) DLB Detection→Cerebellum (p = 0,001)

Results:
Cli ni ca l  o l f ac t ory  a s ses smen t  ( Kru ska l -Wal l i s  t e s t ) .

• I den t i f i ca t i on : I mpa ir ed  odo ur  i den t i f ica t ion  i n  b o th  AD ( p =  0 . 003) and  DLB  ( p= 0 . 050)  compar ed  t o  con t ro ls .

• B ase l in e  od our  i den t i f i ca t i on  s t r ong l y  p red ic t ed  t he  r a t e  o f  cogni t i ve  dec l i ne  y ear s  la t e r  ac r os s t he  g l oba l  

coho rt  ( ad j us ted  β  =  0 .167 , p =  0 . 006 ;  M ul t i p le  l i nea r  r egr es s ion ) ,  d r i ven  by  ro bus t  t ra j ec to r y  cor r e la t ion s 

w i t h i n  b o th  t he  DL B gr oup  ( ρ  =  0 . 398 , p =  0 . 015)  and  the  AD gr oup  ( ρ  =  0 . 667 , p =  0 . 009)  ( Spea r man  rank  

cor r e la t ion ) .

• Fami l i a r i t y  ( DL B Sp ec i f ic i ty ) : T he  DL B gr oup  showed  a  s i gn i f i can t  dec r ease  i n  sub jec t ive  odou r  f amil ia r i t y  

compar ed  to  con t r o ls  ( p =  0 . 011) ,  wher eas th e  AD gr ou p  d id  no t  ( p =  0 . 116) .

Neuroim agin g  resul t s  ( VBM )

I n  t he  DLB  gr ou p ,  o l fac t o r y  de f i c i t s  wer e  l i nked  to  d i s t in c t  s t r uc t u r al  b r ai n  a l t e ra t io ns :

•Hedo ni c i t y : L ink ed  t o  t he  r i gh t  p ar i e ta l  op e rcu lum ( insu l a )  ( T =  5 . 27  )  ( D) .

•F ami l i ar i t y : Assoc ia t ed  w i th  g r ay  ma t t e r  r educ t ion  i n  t he cauda t e  nu c leus ( s t r i at um)  ( T =  4 . 92  )  ( E ) .

•Det ec t i on : C or re l a ted  w i t h  whi t e  ma t te r  los s  i n  the  b i la t e ra l  ce r ebe l la r  p a thways  ( T =  4 . 49)  ( F ) .
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Methods:
St udy  Des ig n :  Pa r t ic i pan ts  (N  =  72 ) :

  DLB ,  n  =  37

  AD,  n  =  17

  C ont ro ls ,  n  =  18

St an da rdi zed  Ol f ac t ory  Asses sment  ( TOCL ) : Detec t io n ,  

t h r esh o ld s,  i den t i f i ca t i on ,  f ami l ia r i ty,  and  hedo nic i ty.

L ong it ud in a l  Track in g: Annu al  ch ange  i n  the  Mi n i -Ment a l  

St a te  Ex amina t io n  ( Δ MMS E) .

Neuroim agin g: Wh ole -br a in  Vo xe l -B ased  Mo rp homet ry  ( VBM ) 

on  s t r uc t u r a l  MR I  (n  =  62 ) ,  s t r ic t ly  t h r esh o ld ed  a t p <  0 . 001  

( uncor r ec ted )  w i t h  a  spa t i a l  ex t en t  o f k > 50  con t ig uous  

vox e ls .

LOSS OF SMELL AS A PROGNOSTIC BIOMARKER: OLFACTORY DEFICITS PREDICT 

COGNITIVE DECLINE AND REVEAL DISTINCT BRAIN NETWORKS IN DLB AND AD
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