'f} Cortical gray-white matter contrast alterations precede amyloid-f3 @ ADDL

Alzheimer’s Disease
EURO-P positivity and macrostructural changes in older adults without dementia /.—-\Data '”'t'fr:';;vatwe
European Prevention of l m '

Consortium | IClﬂeS
@HI ” msterdam N / |mt|at|ve
Neuroscience __ :
alzheimer
Alzheimer Center Amsterdam e.f p I a nederland
J/ Amsterdam UMC

Background Table | Demographics and Clinical Characteristics at Baseline Fig. 1: Global averages of micro- and macrostructural cortex properties are differentially
s . Variable Overall AB- Ap+ p affected by demographic and clinical characteristics
Early Alzheimer's disease (AD) involves subtle N = [,323* N = 994% N = 329% & o iueam) 5 o C APOE-d Carriorch
. ge \years ex —€ arriersnip
cortical changes that may precede atrophy.  JNSWSYS 68.00 (8.66) 66.47 (8.07) 7260 (8.76) <0001t s e e e S wm o mw
M.agnetlc resonance imaging (I\/IBI) Sex, female 746 (56%) 574 (58%) 172 (52%) 0083t P p<0.001 o Jo001 sk 2 . 2 |
microstructural markers may detect earlier —JICNENRVEIE 14.61 (3.96) 14.73 (3.93) 14.26 (4.00) 0.10f g, Cdd g . A
pathology than classical morphometry. CDR <0.00[5 § O ‘2 #}; & fj‘} 0 :’;) | ﬁ; i
Aims 0 - Normal 1,083 (82%) 874 (88%) 209 (64%) E A we 7Y w
(i) identif i bet 0.5 -Very mild 239 (18%) 120 (12%) 119 (36%) ° 5 o T
ST 9ROReDS A MMSE 28.87 (1.45) 29.07 (1.20) 2820 (191)  <0.0011 rix =
demographic, genetic, clinical participant (Missing) 125 77 48 5060708090 5060708090 5060708090 5060 70 80 90 Male Female Male Female Male Female Male Female No Yes No Yes No Yes No Yes
characteristics, and cortical micro- and , ,
macro—strlucltural integrity'as mei'asure Ml APOE-c4 carriership (% 528 (40%) 320 (32%) 208 (63%) <0.001* D CDR Global Score E MMSE
GWC and MD, and volume and thiCkneSS, CarrlerS) . 2 2 p=0.15,p<0.001 p=0.1,p<0.001 p=-0.025, p = 0.603 p=-0.0995,p{0,:7?3;5‘
respectively (Fig. 1) AB-PET, Centiloids 18.64 (31.00) 3.56 (9.01) 64.18 (29.31) <0.00IT g i
(i) quantify the extent of shared/divergent est. Total Intracranial 1491.8 (175.4) 1490.9 (176.1) 1494.4 (173.6) 0.57 - N 1
: 0 e RS 0
variance between MRI features reflecting Volume., cm3 : > CEE )
cortical micro- and macro-structural AB positivity was defined on a cutoff of CL > 24.1. S - L5 )
|n’.cegr|ty, on a global and regional scale Abbreviations: AB, amyloid-f; CDR, Clinical Dementia Rating; MMSE, Mini-Mental State Examination; B : . P
(Flg 2) PET’ Positron Emission Tomography; GWC’ Gray-White Matter Contrast; MD’ Mean DIfoSIVIt)’ 0 (Normal) 0.5(MCI) 0 (Normal) 0.5(MCI) O (Normal) 0.5(MCI) O (Normal) 0.5 (MCI) 24 26 28 3024 26 28 3024 26 28 3024 26 28 30
(iii))examine the cross-sectional relation E Lateral Ventricle Vo . 6 Corebral AR (Centiloid
e i I e BRIV LI  *“Mean (SD); n (%) TWilcoxon rank sum test *Pearson's Chi-squared test SFisher's exact test e enmne’e yolurme fat)  ereniEl A (Latilond)
R=-0.17, p <0.001 R=-0.036,p=0.176 R=0.1,p=0.032 'Rj—Q,O42,p=O.117 R=-0.066, p=0.013 R=-0.11,p <0.001 R=-0.052, p=0.284

N
N

features reflecting cortical micro- and
macro-structural integrity (Fig. 3)

—
—_

(iv)approximate the time at which MRI Methods go g
features reflecting cortical micro- and We analyzed cross-sectional harmonized* MRI and amyloid-B (AB) positron emission tomography N 8-
macro-structural integrity become (PET) data from 1323 non-demented AMYPAD participants. Cortical volume, thickness, gray-white [k ¥ B
° ° ° ° . . . . _3 8 _3 F 4
affected relative to clinically meaningful matter contrast (GWC), and mean diffusivity (MD) were related to global Ap burden and estimated _— —

amounts of cortical AP aggregates (Fig. 4) time to AB-positivity** using regression, correlation, and change-point analyses.

Phenotype @ Volume = Thickness = MD ® GWC

*MRI harmonization (ComBat) Fig. 2: Global and regional inter-phenotypic correlations Fig. 3: Global AB burden is mostly related to Fig. 4: AD-related phenotype changes occur earlier for GWC
2 PREMARMONZATION e Thickness GWE MD boundary-based measures, less to volume and MD than for macrostructural cortex measures
Lo boeg 4 =
™ i o im0 e = =_ A Thickness B Change-Point Estimation C Nonlinear Model
*Pui;""!"‘i!i'iii Ui n.,ml" il u”i‘ i R, 1 R 156 LS R L Volume
o, oY ' G LR
%‘3; POST-HARMONIZATION g . x.- . g 2 %] 2
g S S
g —— N
= sl it H’.g’é' o L il ” s 0 o 0
§—1 i .“' "' d ‘ ”"’ .li! ."9‘6"- l '“' l 8
— — ~. ~R.=.360 =-.148 R,=.102 2
**Tlme to AB+ EStlmathn é P -:z‘-:'..' 25 10 0 10 20 25 Bt %_(i)me 1:8/0\[34-10 20 25 10 0 10 20
A | AMYPAD-PNHS Input B | AMYPAD-PNHS Sampled lterative Local Approximation E ““3 . .7:‘_-_: D Underlying data E Non“near MOdels F Second Derivative
'2:.; Volume Thickness 1.0 — |4
| R=.323**** _
/ = ’ 0.5
%50 %SG / R)_(=_.206 %E ™ o 0.000]
”””””””””” , e — G |
) 3 2
50 60 70 Ag 80 90 100 -40 Et__'|2';)m o AR 0 20 g O- _1'0. 0010-
R=.008 =-.002 2, R e T |
C I . b1 35 10 0 10 20 35 10 0 10 20 35 0 0 10 20 35 d0 0 10 20
onciusions R 374 Est. Time to AB+
Our findings indicate that cortical . ‘ . ‘ . ‘ ‘ ‘ . ‘ . ‘ .
microstructural MRI measures, particularly % .;fEQ-. fi: -7 o - | | R
GWC’ ShOW patterns that e partla”y T: ,_L Precm:neus PosterloriCmgulate MedlaI-OribltofrontaI EntthlnaI Supenor-iTemporaI Lateral-?ccnmtal
independent from classical morphometric ! ._'._:_4 ._I_Jlﬁ L ._1_:_4 ._1_1'_. +
measures such as cortical volume and ==109 =-.109 =-,522**** o B_1 | | el | el |
gh'Cknei)Sl‘ Alteratlonsb fm S |\A'l(ejre FDR-corrected significance-thresholded correlation matrices for regional Multivariate linear model t-values of significant effects (after | 1l RN | L L]
et.ec'te'l € y(;ears _ elore ahmy OITh-'B and global metrics; Top right diagonal: Regional correlations across 68 FDR-correction) of global AB burden, measured with | N TTTT T IBREE SEE
pos!t!wty G?/\?C deiies .e.ltrop y.k '?c cortical regions of the gyrus-based Desikan—Killiany atlas show similar Centiloid, on local macrostructural (A-B) and microstructural Rl | | : | 14
PO 5 & cemeiE [reller @ patterns, with evident left-right coupling. Left bottom diagonal: (C-D) properties, corrected for age, sex, clinical dementia - . L 1
earl bra|n Chan es |n recllnlcal -20 .10 0 10 20 -20 10 O 10 20 -20 -10 O 10 _20 -20 10 0 10 20 -20 10 O 10 20 -20 10 O 10 20
Al hy _ s di & P Correlations of global averages (mean of all z-scaled regional phenotypes) rating. Est, T taAp+
Zneimer s aisease. Of eaCh phenotype and their binned p'ValueS Phenotype + GWC + MD -+ Thickness <+ Volume Model — Nonlinear - - Piecewise-Linear
Academic partners umlvEESlTE i} . i} S;IES Industrial partners 7 Patient Organization Contact Information o RCE::IC%T;:;y?v:::;:;:c::atti)r?o?:astalteratlons | .E @ AD WOI’kbenCh E v
barcelonafeta Amsterdom UMC T Hopitswcde Todlouse IXICO GE Healthcare Leonard Pieperhoff ] Pyccede amyloid B positivity and macrostructural
U e ﬂ( PE GENEVE - = ' l l I.If& Mo,m,mmg"g C’Alzheimer l.pieperhoff@amsterdamumc.nl - i AMYPAD PNHS (Harmonised

Europe

b )ﬂl o LTE LINIVERSITY of LDINBURGEH
RPN Centre for Dementia Prevention

zg:ﬁmm SYN{’LP&-E# janssen )' e and Derived) v202606

=LA H MAk

UCL"" Radboudumc %&v Karolinska

Acknowledgement(s): This project has received funding from the Innovative Medicines Initiative 2 Joint Undertaking under grant agreement No 115952. This Joint Undertaking receives support from the European Union’s Horizon 2020 research and innovation programme and EFPIA.

Tiago Gil Oliveira
tiago@med.uminho.pt



mailto:l.Pieperhoff@amsterdamumc.nl

	Slide 1

