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BACKGROUND FIGURES & TABLES RESULTS 1: PA vs. APOE4
> Understanding the longitudinal pattern of amyloid accumulation is crucial . . . PiB+ Age (PA) Estimation ROI Mean PA (APOE+ / APOE-) | p-value > Analysis: For each ROI, test the differenge of the PAs between APOE+ (e4-
for the early detection and intervention in Alzheimer’s disease (AD). . Retrﬁipiectwe Age i ][ ) Sbsgrv_)edmAgj . % angular 765/ 817 *0.0001 allele) and APOE- (no €4-allele) groups using the two-sample t-test (Table 2).
o BAY wh ” - tical threshold . y 2y =22y = y =y y J N cingulum_ant 76.4/82.2 *0.0001 > Experiment: Figure 3 shows the predicted trajectories (dotted) given the
_ er o ge (I' )tW' en aTX;' accumL'J a |ofn (':risses' ahcrljlca % rTS 0 — o ) R cingulum_post 77.4182.0 *0.0004 original trajectories (solid) of the subjects with PAs in all 8 combined AAL
|T<one.;) i eleggllegs ;llgnsl Ot | ;)(r)oliressmn OF HISKCEnTIEned Lonor Conditional Recurrent Neural Network = * frfen;?l;mu:d—orb ;2;;21'2 :g'gggé ROIs. Table 2 shows that all ROIs show significance differences in PAs
(Koscik et al.,  BIgete _ b ) _ _ ' . gupramarginal 77:4/82:0 *0:0004 between the APOE groups (a=0.05 with the Bonferroni correction).
» Challenge: The early amyloid accumulations (i.e., PiB-PETs before PAs) of Estimated PIB DVRs ] [ Cibservzed PiB DVR; 5B - temporal_mid 77.4/81.1 *0.0061 RESULTS 2: PA vs. APOE4 for PiB+ Only
middle- to late-middle aged participants are often not observed. X ox o 5x0 5 X oX o oX ) temporal_sup 77.6/81.8 *0.0012 > Analysis: Look at the PAs of the PiB+ subjects only (i.e., those with

Table 2. Mean PiB+ Age and the group difference results in
each ROI. * indicates statistical significance after the

PA Age
Figure 2. For each subject and ROI, we predict the PiB-

Figure 1. (1) Train the model (Hwang et al., 2019) using Observed Age

: : : . observed or estimated PAS).
and its corresponding Observed PiB DVRs. (2) Estimate the

» Solution: Estimate the longitudinal pattern of amyloid accumulation

retrospectively (i.e., earlier than the observed ages) via deep conditional retrospective PiB DVRs given Retrospective Age. DVRs in the past and estimate the PA. Bonferroni correction. > Experiment 1: There were no statistical significances in the PAs of the PiB+
recurrent neural networks (Hwang et al., 2019). angular cingulum_ant cingulum_post frontal_med_orb subjects between APOE+ and APOE- groups (Table 3).
OBJECTIVES 24/ 24/ » Experiment 2: ROl analysis. The PAs of the PiB+ subjects in APOE+ group
Develop and use a sequential neural network model to: 22 22 (Igft of F.lgyre 4) showed less distinct patterns (|'.e., similar mean I.DAs, with
_ _ _ _ _ 2 high variation among ROIs) compared to those in APOE- group (right of
g Sxiiapu aieineiRIE S ERainyiouligStioueslie DS pECve 18 Figure 4) with distinct mean PAs with smaller variations among ROIs.
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M : M + = arlgular 0.16 0.13 0.09 0.19 0.16 0.13 0.13 0.03
ll. Investigate their associations with an AD-risk factor (APOE4) in a o Bl angular 61.6/62.2 T S I Yo R YN kY S R A Y S
.. cingulum_ant 62.2/63.7 frontal_med _orb | 0.13 0.19 0.06 0.10 0.13 0.19 0.13 0.06
preclinical cohort. oF _ precuneus 004 012 023 015 012 0d12 019 004
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0na 0 o_a g 9 g precuneus 62.2/64.2 % of ROIs becoming PiB+ at i'th order (APOE-)
> Dataset: Cognitively asymptomatic participants from the Wisconsin Registry | | | o | | | o8 , | , o8 | , | supramarginal 62.4/63.2 RO = 2 3 4 5 & 7 3
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N . - . t | 62.0/62.5 MIuL - - - - - - - -
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0 e 0 e = Table 3. Mean PiB+ Age and the ZL(:JCr;nme;Zinal 0.13 0.00 0.31 OIOO 0l06 0.13 0.31 0.06
were included (Table 1). For each timepoint and subject, we measure the 2 24r group difference results in each ROI temporal_mid__| 0.5L___0.23___ 008 023 __0.00 __0.00 __0.06___ 008
. . . . . R . . . . 22 . of PiB+ subjects only_ Although the temporal_sup 0.27 0.27 0.09 0.09 0.09 0.00 0.09 0.09
PIB distribution volume ratio (PIB DVR) in 8 bilateral (Combmed) AAL fEtgielnis > PAs of APOE- subjects were higher, Table 4. Distribution of ROIs becoming PiB+ at i'th order for APOE+
and the age at scan (regions listed on Table 2). 2r 2 there were no statistically significant ~ (top) and APOE- (bottom). Each row shows the probability that the
differences. ROl is the i'th ROI to become PiB+. i.e., angular became PiB+ in
» Model: A deep conditional recurrent neural network (Hwang et al., 2019) o ror « '8 36% of the cases for APOE- group.
which maps PiB-DVR trajectories to corresponding ages and predicts PiB- 016 Qe : . a _
DVR trajectories beyond observed ages (Figure 1). This is essentially a g x > Early amy_I0|d accumulation is one of theT promising avenyes.for precllr_ncgl
function vt = [vf,vi] = f([u,ul]) = f(ut) of the following form: o] 1‘2 AD detection, and our results support this by demonstrating its association
vl — o 2 exp(q (ut ht_l)) ¥q (ut ht_l) with APOE g4-allele, a high risk factor of developing late-onset AD.
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» Prediction: Use all 234 subijects to train the model and retrospectively . . Age _ o o Age . _ _ _ Age _ . . Age . _ related regions.
redict their PiB+ Ages (PAs). Following prior studies, the age when PiB- Figure 3. Retrospective PiB-DVR trajectory estimation. Straight lines: observed PiB-DVR trajectories. Dotted lines: Estimated PiB-DVR trajectories. Red lines: APOE+ subjects. Blue lines: APOE- subjects. . . . . .
BVR hes 1.2 ges ( 3 d thg ITDA .. t459/ Wi in Lif Cyan lines: Region-wise adjusted PiB-DVR thresholds (= mean(PiB-DVR of PiB-) + 3*std(PiB-DVR of PiB-). Only showing the PiB+ subjects (i.e., those that cross the PiB-DVR thresholds) for visual clarity. > The order at which the ROIs become PiB+ is less consistent in the
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Expectancy Table for PiB- subjects) (Figure 2). + | ! -~ ! | - : - ! — 1 - Figure 4. Box plot of PAs of APOE+ and APOE- for PiB+ subjects 3 Future work: Investigate the relationship between PAs and other AD-related
i i 7 | ! ! 5 : | N — : i : 5 : .- only(i-e, those with observed or estimated PAs). For each RO, biomarkers and covariates such as cognition and neurofibrillary tangle
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