e Prospects of Neuroimaging
for Early Detection in
Alzheimer's Disease

The Normal Biology of Aging

Victor L. Villemagne, M.D.

B Centre for PET, Austin Healtly
Department of Patholagy, Unitensits of Melhourne
The Mental Health Re
< Neurasch
Melboirrne,

Neurodegenerative diseases
associated with abnormal protein

conformations
“{gain of toxic functiori}

' Neu’rddegenerati\)é Disorders
“in Older People

' Cognitive impairment, dementia
:Motor:slowing, impaired movement : : e
Instability; falls, gait disturbance ' ' Alzheimer's disease APP.and A amyloid
Sensory.impairmenit (visual, auditory) TR Creutzfeldt-Jakob disease Prion protein
Tkt ey ST e ALSTMND 7 o k “:Superoxide dismutase
Parkinson's disease La-synuclein
Australian Science and Technology Council, 7 : Huntingfor's disea$e' ; HruntingtiniPo!yQ
: Foresighting Study: 2010+, i+ FTDP.PSP.CBD i Tau

Disease i7" :Gene product -

' 'Baqurouhd

Alzheimer's disease: represents-the ‘most. common
syndrome : :

Prevalence. 5% of individuals aged 85 years. 20~

With " fife .expectancy ©increasing. across, the
merea medical and socio-ecanomic probleny.

United Nations. 1993, and US Biteau of the
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rEconomi'c VCosts'of AD in Austfalia, UK and USA’ 5 i
_ Risk Factors for AD

) Currency ) Com, Costs for AD Patientsfannum
AUD S 13 tilion
) Familialf Genetic Prevalence
UKP £ 21 tillion E : (%)
13 b - Chromosonie 21 (APP mutations)
use. - $:112 bilion - -~ Chromosome. 19 (Apoligoproteir E) 40
~ Chromosome 14 (PS 1) P

. : 30
Mean Costs/patientfannum for all stages of AD Total Costsipatient -~ Chromosome "1 (PS 2}

L e over 10 years + Dbwn's Syndrome (Trisemy 21) 20

UAD = $2.7-miiion - Gene dosage: AD/APP gene
UKP = £1.3 milior TAge

-~ . -~ Exponential doubling of prevalence, of Q it
indirect USD = 3.7 miffon AD with each decade after age 50 y 807080 90

Age

Care Givers
10
Direct Non-Medical

Direct Medical

AD Néuropathoibgy

(adapted from Braak & Braak; 1997). :

Neuropathologrical Hallmarks of AD

Senile Plaques - Neurofibrillary Tangles Plague Progression
(AB) , (tau) g

Stage A “Stage B

NFT.Progression

stage 1A Stage &IV 7 Stage V& VI

AB levels (ug/g)

Frontal Cortex

.w‘ - : : Soluble AR’ Insoluble Ajy " Proportion -

- f luble (9
Bseo™ psee 5 . , (g/g) (Hgfg) ./ soluble
a-APPs | p-aPPs Az et e

Controls (n=18)"" 0.013%0.012 3.7x4.1
AD (n=18) 0.24:£0.23% . 344353 0.7

Fold increase 18 9

Non-Amyloidogenic

288041 Amyloidogenic
Pathway

CuBD-t Pathway
Hoo-t

 SAm AR

NH, Extraceflufar
t space

Mclean etat:,
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The po:ols of Ap in'the brain

* Extraceflutar pool of AB
:Antacallar . | Diffuse | APC ACA |
p Ap * neuropit plaques | per-vascular |
b (Amsoluble Y 3 . > g *
B " [ABloonubte  ———2 ~“[ABlinsolutie

x

‘degradation/clearance . - . o

Fanssal AD I o o Spotadic AD
(aP#.251 P5I) e

Sprasee gursmsnene
[T At A AR

v
Al e Af

Ertrazetisiar

.
tok g of taziton et AR

Nesrotenary terges Excronty

stergiald astrosyic
Sernaton e e ceads

Aggregation cu’

v
Synaptic Failure
Neuronal Death

+
Chalinergic deficits

The Search for Bi’omarkersr

Biomarkers' are ‘based on génotypncal or’ phenotypical
characteristics -that “canbe objectively ‘measured “and
evaluated :'as - indicators ;. of - normal : or. " pathological

biological “: processes;. . as. - well - as’ - pharmacologic -

responses to a.drugs

Despite’ the promise ‘of recent advances. in:‘molecular
neurosciences, the early detection of neurodegenerative
diseases. like, AD, especially ‘the identification of at-risk
individuals. . before - the - development: of : ‘the . typical
phenotype; . will ‘require “several - biomarkers: to:ensure
presymptomatic  diagnosis ~and,” ultimately.” intervention
with disease-modifying - ~medications -~ duringthe
. presymptomatic period ;
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AD Tr'eé’tment Strategies

5 ByRdtam

Natural Progression of AD

Frociinla) i B Symplomatic

Dlagnosis -

S
g
B
B
5
5,‘

Types of Biomarkers

Antecedent-Biomarkers: used to identify. the -risk"-of

developing a disease:

Diagniostic Biomarkers: aid in identifying disease

Prognostic Biomarkers: predict disease course, includuhg

response to therapy




Biomarkers
r causative or associated with

se specific

son-invasive - measurement * of - the
wing: early. diagnosis, monitoring’. of

sed technologies allow targsting
for identification of miarkers: of

al

tion - ih

Potential Roles for Amyloid
Imaging
Accurate diagnosis of AD
Early diagnosis and intervention when minimally impaired

Investigate the. spatial" and - temporal - pattern ~of A

deposition and ' its relation to disease progression and-

cognitive deqline
Subject sélection for anti-AB trials

Monitor the effectiveness of anti-Ap therapy

In Vitro Binding Criteria

Saturable Binding
Specific Binding
Stereoselectivity

Appropiate Co-Localization wiHC
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Ideal Biomarker

"The ideal -biomarker for AD should detect a
fundamental’ feature of neuropathology and be
validated in neuropathologically confirmed cases;
it should.have:a diagnostic sensitivity >80 percent
for detécting AD . and-a specificity of >80 percent
for distinguishing other dementias; it should be
reliable. - reproducible,. noninvasive, simple  to
perform, and inexpensive.” :

AlzForum

Ideal Amyloid Ligand

Easily labeled with *5F, ¥7Tg, 123

Lipid soluble (crosses j21212)]

High:affinity and selectivity for Ap plagues
Slow dissociation from binding s}fe
Rapidly cleared from blood

Not metaboliied

*.. Provide quantitative and rrepr'oducibfe information
about Al burden’in the brain : PR

PIB as a marker of Ap plaques
3H-PIB in vitro saturation binding studies

Afy; . AD Brain Homogenates

Free {kepm) Free {kepm)




PIB as a marker of Ap plagues
3H-PIB in vifro inhibition studies
Brain Homogenates
S K= 5.3 0M
-

N

% Specifically Bound

*20 nM *H-PIB.

AB Imaging in Humans i

i
<y

N

Cls I"C-PIB

HE-FDDNP : :
(‘ vu\)_‘,
v NGAN iy \\_4\/\ N

o <

A 1C-BE227

NN, 7
P ) REY
NI NN

MY
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' PlB-as a'marker.of Ap plaques

- Immunoflugrescence (IFYimmunchistechemistry (IHC)

analysis of PIB binding to Ap plaques:

, "AB LigandVVStrategies '

s Histological' Dyes
o Thioflavin'T
» Congo Red
: 4 Cﬁryséminé G
"V Acriding Orange.
NSAID Dérivatives
. MPACs :
AB Fragments
Antibodies

AB Amyloid Imaging
['5F] FDDNP

[**F] FDDNP

['%F] FDDNP

Control

PIB

[F] FDG




AP Amyloid Imaging AP Amyloid Imaging
[1C] 6-OH-BTA-1 (PIB) 1C-SB13

~ AB Amyloid Imaging
UC-PIB

Kot lammuris, L upitmiotal ol il Nivd dpd,

AMS B Vethods

QOverview

+ 34 age-matched heaithy controls (HC}
* 43 subjects meeting critena for MC1 (Petersen ef af . 2001)
« 66 subjects with dementia :

Determine -Ap . burden “using . 'C-PIB PET in:-
healthy .age.mg‘ mild cognmve ‘lmpalrment, + 44’ subjects with NINCDS-ADRDA critel a for probabie AD
Alzheimer's disease and other dementias : S P -

+ 12 subjects mesting criteria for. DLB (McKeith et.al . 1996)

Correlate AP burden to clinical features, cognitive * 10 subjects meeting criteria for FTD (Neary et al - 1998) + MRI & FDG
status and glucose metabolism - 1 subject with Parkinsor's disease
Evaluate the diagnostic utility of PIB, PET SR : .

Extensive Neuropsychological Evaluation
Compare Aj} burden as measured by 1'C-PIB with (including COR. MMSE. CVLT 1l CAT Fluéncy, Rey Figure, étc)
previously:established  neuropathological  findings : L i : ;
in:AD ; : e gk MRI: SPGR scans for screening and PET-MR co-registration.
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5 "'C-PIB
Image -Analysis

imaging from- § to 90 mir {
Imaging 4070 mpi In=78)
=

! : ' b ¢ 2 4 Population MRI,
on co-registered MRI : - 3 o el (Taiguarhspace)

me-aclivity curves (TAC)

ion o Cb Ratios (SUVR . : Lo T . Same transformation
n of Distribution Volume Ratio (DVR] i . | ; is apglied to
X 3 y : § A HRE 9 5 co-registered PET.
cal analysis wiCb asinput function 3 =
{Logan ef al, 1996 Price'et al, 2005)

Ranks fest.

1 st against controls
Tukay-Kramer HSD forgroup means R AIPET ate

'2arson correlation e Af burden and clinical paramelers’ 1 - in same space.

C-PIB
Image Analysis

Co-reglistéation ? ; : i RO analysis
PET 15 individual MRI

Population MRE
{Tailarach spacej

lization # . ¢ = -Same transformation
ingividual MRE is apphed to 1
1o popylation HRI " C5 co-registered PEY

ROl analysis g Voxel by voxet
Generation SUVR statistical analysis
Time {min}

All PET are
in same space

mage Analysis , ' | Image Analysis

Statistical Parametric Mapping Statistical Parametric Mapping

£
L

AD > HG
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Objective
Evaluation and Optimization Evaluate - a  minimally - - invasive
of a Simplified Quantification method -for A burden quantificatioh
in the ~human - brain,  suitable “for
routine clinical. application; using 'C-
PIB and PET

Approach for 1'C-PIB

Tracer Kinetics
Quantification Strategies 1o
Full Kinetic +. Some

+ Difficult for sor

Tracer Kinetics

Graphical

Reduces’ the com nantal analysis’ 1073
single - diffgrential - equation’ - with - just: two

Equlllbﬂum : : : unknowns
“‘Continuious Infusion
*Délayed scanning

F’seudoequilibrium -

Tracer Kinetics . ' Tracer Kinetics

Time-Activity Curves Region to Cerebellum Ratios

O MCL (n= 7}
Neocortex Cerebeilum ®AD (n=16)
®HC (n=27)
2 OLB (n = 10)
®FD (= 5 |

Neocortex/Cb

]
LN T

B2 W M0 W @ T 8 ® 9 20 B 4 0 W 70 W W

4 50
Time (min) Time (min)

Time (min)
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- Tracer Kinetics

 Tracer Kinetics

Quantification Strategieé
- Full Kinetic

Quantification Strategies
Full Kihétic :

Graphical

Equilibrium

~Equilibrium
‘Continuous Infusion Continuous Infusion
Délayéd scanning .= Delayed scanning' ;

Pseudoequilibrium Pseudbéqbi!ibﬁum,

_Tracer Kinetics
Distribution:Volume Ratio

_ A burden Quantification

DVR

Posterior Cingulate DVR Orbitofrontal

.t « t .
25 . : 25 R ;
¢ 1} . 3 *
20 . . ! 20 : . :
: . !
H]
5, . 15 H . \
] . i
10 ! § . 1.0 ¢ !
HC DLB MCI AD FTD HC DLB MCI AD FTD
— (=27) (=10} (0=) (=17)  {n=D) 0=27) (h=10) (n=8) (n=17) (n=7)
Ic(,,u)d:/cw(r) ©compared to HC 5 < 0.01

# comapred 1o AD p < 0.01

, Tracer Kinetics - 1 ~ Tracer Kinetics
~ Quantification Strategies : © Quantification Strategies
Full Kinetic S Full Kinetic

Graphical : : , Gréphical

Continuous: Infusion : g Continuous Infusion

Delayed scanning

Pseudcequilibrium S v - pseudoequilibrium
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Tracer Kinetics - i , - MC-PIB

Regin to Cerebellum Ratios

Equilibrium Scanning —
‘,‘!C_PIB i 8 A0 (n:lﬁ)g LN ]

BHC (n=27) |
2 DLB {n =10} |
0 F10 (n- 5) |

Region/Cb

40-70 min ; : 40 50
post-injeciion g - ! Time (min)

C-PIB TG PIB
Simplified Quantification — Simplified Quantification
T 40'- 60 mpi P Neocortical DVR vs SUVR ;.7

40 - 70 mpi
, 40-60 min 0.992
50-70mpi- 40-70 min 710.988 -
©°50-70 min 0.976

50f8° mpi 50-80 min 10.970

P s . 60-90min - 0.946

HC-PIB . 4 ces

Neocortical SUVR 44 [
Effect Size - DVR vs SUVR4 7

AD vs HC

TSR e

;_;}ﬁi ),v".yr
'd - -

A 3 ‘f;

40-60 min _}?; Post Cingulate Osbitofeontat |

1)

R : %VR [ 2 T ‘BDVR’:) 25
40-70 min ,

ML gL
50-70 min P
50-80 min '

60'90 min : J - | watTemporal| M 17d " Mesial Temporal ‘:’ ?ap
‘ : PPN B R ¥
(1 =70)

SUVR 40-70
£ L %

SUVR 40-70
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~Ap burden Quantification
: SUVR 670
Neocortex

3.0

a '
faed 1 | +

ot

4
. - -
; — 4 L [ - ~§Z

HC DLB MCI HC DLB MCI AD FTD
(=27) (n=10) (n=9) (n= . @=27) (v=10) (n=9) (n=17) (=7}

Conclusions

i. SUVR40-7O values obtained frpm a:single 30-min

11C-PIB PET scan‘appear:
< acceplable for quantification of A burden :
«:suitable” for ‘clinical. studies particularly, in ‘the.elderly .and

cognitively-impaired ., who may not be able: to folerate’a

““prolonged scan.

« allow.maximizing resources:by. using a;single cyclotron run
to. provide two mdlvtdual doses to be.injected. 35 min apart

) A simple quantlf ication strategy,-based on equilibrium

scanning. will further. facilitate widespread: clinical.

:-application qf the technique.”.

NIV

Determine A}}. burden using 1'C-PIB PET in

- -Alzheimer's disease age-matched controls

Correlate A3 burdento_clinical features; ‘cognitive
status'and glucose metabolism

Evaluate the diagnostic:utility .of PIB PET

Cortrelate “Afy burden as measured by, PET:with:

nelropathology and ' IHC studies

27

' summary'

* Both graphical {(DVR)and. simplified - equilibrium
scanning approaches (SUVR) using the cerebellum::
as;input function -allow. reliable “and ‘reproducible
quantitative'statements.on A burden-in-the: brain;
requiring no blood sampling

s -Summed: - SUV, 4175 /images . -provide the highest
count-rate - PET.- images, . appropriate forvisual
analys:s

e DVRA is- highly-correlated-with SUVR,,O o (r >.0.95)-=

In vivo AB Amyloid Imaging
in Alzheimer’s disease

1C-PIB PET

Summed images: 40-70 minutes post-PIB injection



NEOCORTICAL SUVR,; 7o

Neocortical SUVR 4470

AB burden Quantification

*p < 0.0001
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AD
(n = 44)

PIB vs Age

3.0+

2.5+

2.0

1.5+

1.0

=018 (p = 0.37)

2
T L
50 55 GlD 6'5 7'0 7l5 BID 85 90 95

AGE

C-PIB

- Disease severity vs:Ap burden

7=-0.60 (p < 0.0007)
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1.0

PIB vs‘Age

£=005(p=0.74)

’ T T .
50 5l5 GIO 6|5 7l0 75 80 8'5 9l0 95

AGE

"C-PIB |
impairment vs AB burden

Neocorticat SUVR 4.7

r=-0.60{p < 0.0001)

CVLT delayed recail

AR burden and Cognitive Status
: - AD




CPIBPET ~~ PIBDVRforDiagnosis of AD
i ROC analysis :
,SUVR40_70 i {n=44):

*1 Cutoff 155

7 HC : :

: . Sensitivity. =1.00
Frontal Ctx ..~/ 1.4 : Specificity = 0.85
Posterior Cingulate 1.5~ ; Accuracy = 0.91

: Prevalence = .0.39
Caudate Nuc 1.5 : ; PPV.=0.81

; 1.4 ' : NPV =1.00
7 Mesial Temp | K =675
~Oceipital = 14 0 18 e lKE=0.0000 s

< White Matter 1.9

Negcortical DVR

Sensitivity, Specificity

PIB SUVR for Diagnosis of AD
ROC:analysis

*1 Cut-off 1.80
]

Sensitivity = 0.98
Specificity:-=.0.84
Accuracy =.0.92
‘Prevalence = 0.56
PPV =:0.89

NPV =:0:96
+LK'=6.24
~LK=0.03

C-PIB and '8F-FDG

in the Diagnosis of Alzheimer's Disease
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Background 1C-PIB and '8F-FDG in the diagnosis of
{ack of accuraie tests for Alzheimer’s Disease (AD} A IZh eime I"S d Isease
d: post-moriem demonstration of AR plaques and NFTs
sment. {Fnopman et al 2001)
Probable AD: sensitivity 80%, spacificity 70%
ible AD: sensitivity 93%., specificity 48%
biosd test available at present
Structural neuroimaging (CT and MRI) neither sensitive nor specific
nctional neurcimaging (FOG PET)
Sensitivity: 85%, Specificity: 70% - 90% (Silverman et al. 2004} :

11VC-F"IBJSF—'-FDG e e ,”C—PIBr-er-FDG
AD : Neocortex

r=-0.44 (p < 0.0001)

R

e
x
>
2
@
m
a

T
1.0

FDG SUVR

"C-PIB and 8F-FDG in the diagndsis of ' ' : : :
- Alzheimer's disease Diagnostic Accuracy
e - PIB vs FDG

Reader
SENSITIVITY,  SPECIFICITY ACCURACY agreement
(4

0.98 089 0.84
AD FDG VISUAL 080 068
(79 yo, MMSE 27) | '
PIE DVR 1.00 0.92
FOG SUVR -+ --0.02° 0.80

Moanrof Fig
A
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Effect of Age on Visual Diagnostic Accuracy

Age

<75yo
i §imean age 61.y6}

*75y0
AR

AR Burden and Glucose Mevtabolisr'n'
: vs Disease Severity

o 6
£20(p=099) 1044 (p * 0.004)

1 26 1o 13 20
MMSE MMSE

AB Burden and Glucose Metabolism
Shn vs‘Age

HC

¥ =018 (p = 0.37) (=027 (p=0.14
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~ Diagnostic Power
.. PIBvsFDG

25-Temporal 15 Post Cing

14

PIB DVR

“

H

FDG SUVR

2

¢ Temporal
HC

o - Post Cing

AB Burden and Glucose Metabolism
vs Disease Severity -

HC.

12000 (=060 r=007(p=0.70

~Summary
The quantitative ahatysxs of PIB PET revealed.robust différences in DVR
betwean'AD and HC :

Accuracy of PIB- is limited by cortical. P1B retention;: rétention thatmay.
represent preclinical Alzheimer’s disease

Visual interpretation:of a;30-minute PIB PET image had similar accuracy
to quantitative analysis of a 90 minute dynamic scan;

PIB PET visual reading was more accurate than FDG PET

The intef-observer agreemment was. excelient for PIB, and was higher than
for FDG -

Visual reading of EDG scan has higher diégnostic accuracy in‘a younger.

‘papulation;-while PIB results are not affected by age

Glucose . hypometabolism - correlates 'with. dementia - severily but -PIB
uptake doesnot : :




Conclusions
Visual interpretation of PIB images:

«- accurately distinguishes AD from controls and is C-PIB and.'18F-FDG
not affected by age or disease severity
in Mild Cognitive Impairment
+ has similar-accuracy to quantitative analysis .

« appears superior to visual reading of FDG ifnages
with. better reader agreement;. sensitivity and
specificity, particularly in older subjects.

AB burdenrQuantifiCation - . AB Burden ah'd;élucose Meta’bdﬁsm;
A i : ' : vs-Age :
MCl

=026 (p = 0.09)

. e e

2

g
[
>
5
7]
-l
<
o
E
©
Q
o
[0}
w
z

..‘_‘:
- L =002 =092
LA A e S S At 2 T T
5 0 65 60 65 7O 75 80 85 5 50 55 60 65 70 75 80 #3 9

AGE AGE

Ap Burden and Glucose Metabolism : : 11C-PIB
vs Disease Severity Memory impairment vs A burden
MC :

.04

.54

2.0+

1.5+

Neocortical SUVR 44 74

184

. B Lot o
r= 037 (0 = 0.02) 1=0.02(p = 0.97)
AN MR S e A e & T
16 18 20 22 24 26 28 30 & 18 20 22 24 26 20 20
MMSE MMSE

CVLT Il Long Delay
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Correlation with Neuropathology . ° i - VIC-PIBPET -
Post Mortem Studies of Senile Plagues SUVRA,O-?O

density. ‘does: not correlate well “ with “dementia HC

seventy. ' o Frontal Ctx A e, 225 (80%)
present in cognitively-intact older persons (30% of . Posterior Cingulate 1.5 ! 2.6 (80%)
those ‘aged =75).

] : o,
present:in: most cases of Dementia .with Lewy Caudate Nuc 1.8 7.5(86%)

Bodies (DLB) (10-15% have nong). Mesial Temp 1.4 e 1 .6(14%)
-notpresentin FTD.. o oo o 0 L - Occipital. . 14 . £ (36%) =

White Matter -~ 1.9 1.8 (-8%)

| ; L Bie s ABR‘burden:and:plague de dsition
In-Vitro. Quantification PI[B e 2h PhA? ; Ip sttor
Frontal Ctx .~ Inding:matches histopathology of Af
' HC HC MCI AD

HC.  AD
Image Quantification 0.008 ——-—» 0.044 —~—ime’ (617%)
~ WB insoluble fraction {IF} oy {130%)
ELISA AP, IF 0.3 T 38 T (1146%)
ELISA AR IF T TR T (O1%)

Braak Stage

Background

+ Prevalence of dementia

1"C-PIB PET Imaging in the
Differential Diagnosis of Dementia

.M

- Clinical diagnosis is 85% sensilive in established dementia
but only 40-60% specific for AD vs other dementias

= AP deposition precedes cognitive decline by up to 10 years:
- Ap plaques present in 25% of normal‘persons aged 75
-this equals the prevalence of AD at age 85
£ In Down's Syndrome-Ay plaques precede dementia
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"C-PIB
- Neurodegenerative diseases associated with protein misfolding
Clinical Data :

AGE
FEMALE: MALE
MMSE

CDR

Stroke
K'channalopathy =13

1C-PIB PET
SUVR4.70

HC
{n=34)

Frontal Cix 1:4
Parietal Ctx 1.3
Tempqral Cx 14
Post Cingulate 1.5
P ; Caudate Nuclei 1.5
} % ‘ ] Mesial Temp 1.4

Qccipital 14
MCi AD DLB Midbrain 1.9
(n=43) (n=44) (n=12) 5
* Statistically significant results comparod to controls (p< 0,05) [k White Matter 1.8
! Statsioly sgnifcant rosutts compared to AD (p< 0.05)

g

2
14
>
=3
1]
pu|
<
Q
=
o
Q
Q
o]
u
=

©

ENTED N S TR ST TN S N

w0

w

Results Results

"C-PIB PET
PIB
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AR burden and Clinical Onset

r=-0.81 (p <0.0015)

Neocortical DVR

Time from onset to DLB diagnosis (years)

Summary'f |

< AllF'AD subjects showed extens:ve cortical'and striatal
~Ap “burden sbut no - correlation- with- the: severity of
cognitive impairment

- v 59% of MCl-and . 23% of HC showed cortical Ap:with
one HC subsequently progressing to:MCI:

~»-60%:0f MCI converfto AD

< Mean age of controls is 72: Prevalence of-ADat age

85s 20-30 %.

This supports the hypothesis'that Ap depos:t/on oceurs
well before the onsetof AD and can be detected with

Qur findings:- are - consistent - with:- a7 spectrum:-of .«
neurodegenerative’ diseases associated with misfolded

proteins:

’ : 11C:PIB PET demonstrates a robust incréase in cortical

retention " in demennas associated -.with.:cortical - Af}:

" “amyloid deposition,

35

~Summary.
Imaging - of: Al accurately reflects: the' neuropathology -of
amyloid plague deposition

AP accumulation ‘appears " to: occur. ‘very ‘early -in".the
development-of AD and does not correlate with the seventy
of dementia

PIB is not & marker of dementia severity

‘PIB will allow earlier and more accurate diagnosis of AD

This will allow earlier intervention and monitoring of specific
anti-Af - therapy.improving . the . chances. for & successful

-, loutcome

Longitudinal’ studies to:more clearly define the patterns of

. Afi-deposition in the development of dementia are warranted

'Summary

. DLB has:variableand - lower:Af} burden than*'AD
despite worse cognitive function

. BILBBPET cannot distinguish reliably between AD. and

s Greater Ajy burden was ‘associated. with-more. rapid
+.development of the full DLB phenotype 3

Thls is‘consistent:with the roleof :ABzin promoting
aggregation:-and:: exacerbation.’:of :z—synuclein
dependent neuronal.injury

+ FTD.showed:a similar. pattern.of PIB retention as HC

- 'PIB.PET will ‘assist in-the d/fferent/al diagnosis of AD

from FTD

DLB BRAIN

Correlation of in vivo

PIB PET vs Postmortem IHC levels




DLB BRAIN | ' e DLB BRAIN
1C-PIB

DLB BRA[NV 7 o . - DLB Brain

Frontal Cpnex
"C-PIB

DLB HC
PIB SUVR PIB SUVR Z score
Superlor Dorsolateral Prefrontal 2.14 1.31 0.31 2,66
matosensory 1.82 1.28 0.20 278
Parletal 2.03 1.29 0.28 2.94
Posterior Cingufate 2.60 1.50 0.36 3.07
Anterlor Cinguiate 2.59 1.52 0.41 2.59
Ventral Dorsolateral Prefrontal 2.41 1.41 0.37 2,69
Caudate Nuclei 2.64 1.46 0.31 3.80
Putamen 2.10 1.45 0.31 2,11
Thalamus 1.82 1.62 0.23 0.86
Orbitofrontal 2,35 141 0.32 2.94
Gyrus Rectus 2.76 1.5 0.49 2,45
Temporai 2.51 1.37 0.28 4.06
Meslai Temporal 1.72 1.36 0.18 1.98
Occlpital 1.7% 1.40 Q.18 1.74
Midbrain 1.84 1.90 0.21 -0.28
Pons 2.06 2.19 0.26 -0.51
White Matter 1.84 0.29 0.84

[ o T T S T R U S T LY

PIB vs IHC in DLB.brain 7 o In vitro Characterisation of PIB
image Quantification binding.to a-synuclein.

Thioflavin T

[=]
A

& o

1.5

2.0
AP burden (PIB SUVR)
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