Regional amyloid accumulation predicts memory decline in initially cognitively unimpaired individuals
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Background Results
Current secondary prevention trials are aimed at either removing Mean age was 72.245.8 years at the time of the first neuropsychological
es.tabllshed plaque dep.05|t|on.or halting its accumulation, and upcoming Regional amyloid accumulation rates improve risk- assessment, on average 15.7+2.5 years of education were completed, the

trials may focus on subjects with only moderate AB burden or even move majority of subjects were female (59.4%), and 32.3% of subjects were APOE-

towards primary prevention strategies. This shift towards early profiling and Supports Selection Qf preclinical Subjects e4 carriers.

intervention warrants the need for detecting subtle changes of both AP _ . .. . Based on global amyloid burden, 30.1% of subjects were AR+ (i.e. DVR>1.12)
burden as well as cognitive functioning. Therefore, understanding at hlgh rlSk Of COgnltIVE dEChne at the time of the first PET-scan. Mean baseline global amyloid burden was
trajectories of AB accumulation and its relationship with cognitive decline 1.14 DVR (SD=0.21, range=0.92-1.87) and mean change in DVR (i.e. slope or
in initially asymptomatic individuals may be relevant to improve clinical AAB) was 0.01 (SD=0.01, range=-0.01-0.05). A non-linear relationship was

trial design. observed between baseline amyloid burden and slope, with the peak of
accumulation around 1.31 global DVR (Figure 1).
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Data: Data was obtained from the OASIS-3 dataset, which is a longitudinal | | il . ) from the normal population.

neuroimaging, clinical, cognitive, and biomarker dataset for normal aging it AB scmmlitor B T T T R T R e ¥ T

and Alzheimer’s Disease (www.o0asis-brains.org). This study included 133 | , , , ' , v . . . . e Baseline global cortical DVR

participants who had 1) two or more ['!C]PiB scans at least 1 year apart, * Yea,sffom baseine * Yearsffom baseine 1 + | |

2) at least two neuropsychological assessments, and 3) a Clinical A Wholepopulation RRLR) ° AEGREtvEIS)

Dementia Rating score of 0 at baseline. Figure 2. Relationship between AB pathology and decline in global cognition 18 10
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Cognitive assessments: Global cognition (Minimal Mental State PET DVR) and global cognitive functioning (MMSE) over time. For illustrative purposes, these continuous § 141 8

Examination [MMSE]) and different aspects of memory, including measures were reduced to categorical groups, with baseline amyloid burden divided into 3 groups based § h2) g -<x_ =

immediate and delayed episodic memory (Logical Memory IA and lIA, on k-mean clustering (low [green], grey-zone [not shown], high [red]) and accumulator was defined as ‘g s % | e B

. . .. : percentage change above 0.85% based on ([*'C]PiB test-retest data. A) Changes in MMSE score over g £
respectively), working memory (Digit Span Backward), and semantic , , , , , | B S
. . : . time are provided for the subjects with a low AB burden (green) and high AB burden (red) at baseline. 2
memory (animal and vegetable Categorical Fluency) were investigated. . . : .. : . : E 4 % =N
, 7 , While the differences in cognitive trajectories between the two groups is apparent, B) the largest change = N A;fjc;"eus

Subjects underwent 2-13 assessments O.f global cognition over a per.lod of in MMSE score is observed in those subjects with both high amyloid burden and low accumulation (red), 9 A e — s

7.9%2.5 years, and 2-5 neuropsychological assessments over a period of illustrating the value of both cross-sectional and longitudinal amyloid measures to identify subjects a L , ' Lo : Sk

4.0%1.9 years. high risk for decline. i ’ Years from b4aseline 6 ’ : Years from b4aseline 6

Figure 2. Relationship between AB pathology and decline in specific memory
tasks

Illustration of the association between continuous amyloid burden (baseline

temporal, and precuneal cortices. In addition, regional amyloid burden o , , , , ,
P P : : 5 y . and longitudinal [1!C]PiB PET DVR) and A) immediate episode memory (Logical
was assessed for 4 clusters of cortical regions, representing different . .
Memory |IA) performance for the whole population and B) working memory

stages in the amyloi.d accumulation process. All subjects underwent 2-5 LongltUdlnaI amy|0|d PET measu rementS dalre rEIeva nt performance (DIGIB) in the at baseline AB- group. For illustrative purposes, the
PET scans over a period of 4.4+1.9 years. continuous measure slope was reduced to categorical groups, with accumulator

for |nd|V|dua|S on bOth Sldes Of the SpECtrum e Wlth defined as percentage change above 0.85% based on [*!C]PiB test-retest data.
Statistical analyses: Linear mixed models with subject-specific random
intercept and slope were fitted. Predictors were global and regional DVR ed rly and established amylﬂld path()logy

measures at baseline and yearly rate of change. Covariates were age at
baseline, sex, years of education, and time between baseline [*1C]PiB and
baseline neuropsychological assessments. Model preference was based
on AIC and BIC.

PET imaging: Global amyloid burden (DVR) was determined based on a
mean cortical composite consisting of FreeSurfer-defined frontal, parietal,

Conclusion

Quantifying longitudinal and regional changes in AB can improve the

prediction of cognitive functioning in initially CU individuals. .
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