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Background

Recent evidence demonstrates distinct
cortical amyloid-B (AB) accumulation
subtypes with different epicenters and

progression patterns in Alzheimer’s
disease (AD).

Aim

We aimed to identify such subtypes in
a preclinical population and determine
whether longitudinal AB accumulation

follows shared or distinct network
propagation mechanisms.

Methods

Cohort: 4082 cognitively unimpaired
subjects (AMYPAD,A4,ADNI)

Imaging: AB-PET (regional SUVR), fMRI
(functional connectivity), DWI
(structural connectivity) using Schaefer
100-region atlas

Disease progression modeling: SuStaln
to identity data-driven AB subtypes
and stages

Longitudinal modeling : LMMs
estimating annual AB change (random
intercepts/slopes; adjusted for age,
sex, education, eTlV, cortical thickness,
SuStaln-derived disease stage) per
subtype

Network properties: Trans-synaptic
spread (Connectivity-weighted
neighbourhood accumulation, shortest
path to epicenter), hub stress
(Betweenness), trophic failure (Inverse
Clustering), spatial proximity (Euclidean
distance). Subtype-level network
properties derived from group-average
connectomes

Spatial correlation: Spearman spatial
correlation with spin permutation
testing
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Results

1. Demographics and Clinical Characteristics at Baseline.
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Frontal Parieto-Occipital = Parieto-Temporal 5
N = 788" N = 174 N = 487" p-vaite
Age (years) 72.3 (6.9) 71.9 (7.2) 71.4 (6.0) 0.066
Sex, Female 449 (57%) 119 (68%) 257 (53%) 0.002
Education (years) 15.9 (3.4) 16.2 (3.2) 16.5 (3.3) 0.006
APOE €4, Carriers 457 (60%) 68 (41%) 241 (51%) <0.001
CDR 0.018
0 652 (83%) 150 (86%) 431 (89%)
0.5 136 (17%) 24 (14%) 56 (11%)
Centiloid (CL) 51.0 (28.9) 33.0 (18.3) 46.9 (27.9) <0.001
Amyloid Positive 653 (83%) 102 (59%) 377 (77%) <0.001
Disease stage 10.8 (4.8) 7.0(4.1) 8.7 (5.3) <0.001
Follow-up visits 0.18
0 488 (62%) 110 (63%) 324 (67%)
1 274 (35%) 55 (32%) 154 (31%)
>1 26 (3%) 9 (5%) 9 (2%)
Follow-up time (years) 3.73 (1.42) 3.67 (1.42) 4.17 (1.32) 0.002
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Statistics

"Mean (SD); n (%)

2One-way analysis of means; Pearson's Chi-squared test
Abbreviations: CDR = Clinical Dementia Rating; PET = Positron Emission Tomography

2. Subtypes of AB deposition and subtype-specific
AB accumulation.
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3. Subtype-specific network mechanisms of AB accumulation.

Network Mechanisms Underlying Progression

Prithvi Arunachalam'?, Luigi Lorenzini'3, Leonard Pieperhoff'?, Federico Masserini"?#, Giuseppe Pontillo"*¢7, Laura Jonkman?”8, Ariane Bollack®'°, Gill Farrar®, Tiantian He', Sonja Soskic'®, Elinor
Thompson'©, Alexandra L. Young', Neil P. Oxtoby'®, Emma S. Luckett"?, Henk ] M M Mutsaerts"?, Lyduine E. Collij"?, James H. Cole'®", Frederik Barkhof"®101 Alle Meije Wink'?, Mario Tranfa™?>7:8

1. Department of Radiol

. . : %/ Genetics, Maternal and Child Health
(DINOGMI), University o L

Queen Square Institute of Neurology,
ﬁands. 9. GE HealthCare, &Y

2dA1gng [ejuo.g

2dA1qng [endido-o03a1iey

2dA1gng jesodwa | -03alied

&0.30 r=0.11 °o® 0.30 0.30 r = 0.30{ r = 0.29 - ®
:J/ = e _ ® o
o . Pp=0.16 ¢ p=0.017 -
s 0.25 ® 025 0.25 0.25 ®
<
g e - ® o %2 o
5 0.20 ° o .: 0.20 0.20 0.20
§ o ° o w
50.15) — o0 o °9e® %, ° (0.1 0.15 0.15
N ® )
s o ® o
S0.10 $ % te o® 0.10 0.10 0.10
E ' P ( L ] )
< ®
2 4 6 0.6 0.7 0.8 0.12 0.14 0.16 0.18 0.2(
Betweenness Shortest path Neighbourhood Amyloid Accumulation
&0.30 r=-0.18 - ® 0.30 030 r=«0.19 0.30
° o¥ Y |
g ,p=0.034 p=0.029, o
50.25 ® 025 0.25 ® 0.25
<
e o °e o o
'©50.20 P— 0.20 0.20 0.20
> o
§: P : © a °q ’0.0 .
501504 o o @B 2015 0.15 0.15
N ° e®
© - (]
§0.10 . 5 0.~ . o . 0.10 0.10 0.10
< [
2 4 6 8 0.0006 0.0009 0.0012 0.0015 800 900 1000 1100 1200 0.125 0.150 0.175 0.200
Betweenness Clustering (inv) Shortest path Neighbourhood Amyloid Accumulation
o r=015 » r=0.07 ‘. r=-0.04 ¢ . r=0.12 ot :
$0.3 p=0.085 o c 03 p=027 o o ® 03 p=£0.39° © 03p=028 o ° °
5 .. o ° ¢ ¢ o Je - o o,
<
5 ¢ ‘.o‘ ’3’ o ." .;. ¢ ° s ‘.’03 ’l’ 5 ° o ° 00 .0. d ¢
502, o .0‘. o0 ® . |02 ° 02 ® g o, ° o © 0.2 ~ 3 ,
> °
Y ——° ° ° ® ° i e
E g o ©o ¢ > ® o° ® a——% ﬁ'.. ° o ° ® o 00 °
0.1 8 o o °°, 0.1 e ® Lo ° 0.1 ° 0.1 8 °°
9 ° ® % ® % o o ¢ o o %o @&
DN PO oo &o [ ® ‘O @ O 3 [
® e 8 ° e B
S . o8 ° ° . °.° © ,0°88 o i e * & oo
C
EO'O ° oo 0.0 o.: ¢ o 0.0 . - o o 0.0 ° ¢ o .. & 5
2 4 6 2 3 < 5 6 0.6 0.7 0.8 0.09 0.12 0.15 0.18
Betweenness Clustering (inv) Shortest path Neighbourhood Amyloid Accumulation
@ r=-0.13 ? r=0.38 ¢ r=-0.2 . r=0.65 . ‘
% % ¥ * * %
o00.37p = L. ° 0.3 = be °® 0.3 = U. 0.3 = uU.
003p=0.11° p = 6e404 K p=0.012"e p = 0.0044 o °
S :
<
(&)
Eo.z
>
S
< °
0.1
(O]
N °
©
-]
€0.0
<
2 4 6 8 0.0004 0.0008 0.0012 0.0016 800 900 1000 1100 1200 0.05 0.10 0.15 0.20
Betweenness Clustering (inv) Shortest path Neighbourhood Amyloid Accumulation
@0_3 r=0.15 [ @ 03 = 0.33 Tk [ @ 03 =20.2 [ 03{ = 0.44 o
A * % %@
& p=0.082 p=0.0012 p =0.028 p = 0.0021
© o ® ¢ ° ® o ° ® o ¢ oo °
S u . 2, . ® o o o % o . y o o °
o o 4 ° e e o° °® e o =
30-2 s ce. o ,’. bo. . 0.2 .....o..:. o2 . 02 L “g“‘o. S, 0.2 o ; o ;.3. o,
< = o A LR KR, .\p._.,“."..qﬁ.o R s £ " %3 by
o ® ) ®
§ B o .&..‘ ) .0.0 .' ¢ i .."o f‘ e o o *>* t. ® of
=0.1 = - e 4, 0o 0.1 o °* .0 o 0 0.1 $0.00e o 0.1 & L. ° 5, °
= ® ® o ® o o o % o ® * & ° PR A X
= e <) @ ®
< ° ® ° ®
2 4 6 2 3 4 5 0.55 0.60 0.65 0.70 0.75 0.80 0.125 0.150 0.175 0.200
Betweenness Clustering (inv) Shortest path Neighbourhood Amyloid Accumulation
@0_3 r=-005 ° ® 03 r=0.37 ad o g3 r=-01% @ 03/ = 0.64 °®
o L ® * %% ® * % % °
S p=0.29 p = 0.00065 p=0.05 p = 6e-04
o > o o o
e ¢ *° N ° e o ® 00 o o ,
) ° ° P °® e °® ~. ° @ ..:
L) [ (I PN ) e ©
0.2 © o 0 © 021 @ ® % o® @ N 0.2 o o o 0.2 ®
o ) o® % % °® B0 o .08 2 ° o O e
= | o © _ o ® ®©°% ® Y} o S o
E l. S .." '.vz [} ’ .’O.g:. ( T - . ® o o © o % o i. s.‘ e :' ¢ s [ ) . :O‘r".‘r.$ @
[ [ g
8 ® o o .8 .. .f [ ] %. ® .. o @ ‘. c [ Y ) @ ® ¢ Q"‘ ... .'..
=01, ® o ° e o 01 %%, 0.1 o «°*,? 0.1 ® %o o_®
g ) e @ oo o ® 02 ® o 0° ® :.o. ® o
< ° » e e ~ @
2 4 6 8 0.0008 0.0012 0.0016 800 900 1000 1100  12C 012 0.15 0.18 0.1
Betweenness Clustering (inv) Shortest path Neighbourhood Amyloid Accumulation

Early AB progression relates to subtype-specific network mechanisms:

* Across all subtypes, structural connectivity-mediated neighbour accumulation and distance to epicentres was the most consistent mechanism,
supporting trans-synaptic propagation together with a geometric component of spread (r = -0.16*, -0.25%, -0.25%).

* Frontal and Parieto-Temporal subtypes were associated with robust functional connectivity-mediated neighbour accumulation patterns and trophic

vulnerability.

* Parieto-Occipital subtype showed predominantly structural connectivity- and proximity-driven accumulation, but no evidence functional network-
mediated spread.

o

alzheimer
nederland

Ol

Amsterdam
Neuroscience

ONWAR

Graduate School
Neurosc iences
Amsterdam Rotterdam

* X %
* *
4 .
* *

* o *

ADDI /’ﬁ]?

Alzheimer’s Disease
Data Initiative

N

iInnovative
medicines
initiative

\
efpia
p I p.arunachalam

@amsterdamumc.nl



