Regional white matter injury modifies associations of 3-amyloid with cognition and cortical thickness
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What did we find? Why is it important?

 The combined influence of co-localized white matter injury <« Parietal white matter injury and [(-amyloid may act synergistically to influence lower cognition and more
and [3-amyloid on cognition varies by brain region, but these neurodegeneration.

differences are not readily explained by underlying <« The anterior cingulate may support a compensatory mechanism for preserving cognition, despite greater pathological

neurodegeneration. burden in AD.
Background N
. i injury i i imer’s di Table 1. Participant characteristics . .
White matter injury is common in Alzheimer’s disease (AD). p e e I . The relationship between more
« Examining synergistic relationships of co-localized white matter injury and AD pathology on E parietal UWMC and worse memory
cognition and neurodegeneration is difficult with current white matter injury indices. Unmc UWhG Uwhic UWMG (Table 2), executive functioning
« Our objective was to determine if co-localized white matter injury (indexed using our |age > | 620670.700) | 725(720,770) 71.0(680,79.0) | 61.0(57.0,67.0) 60.0 (5.0, 69.0) (P=0.01), "and language (P=0.01)
. . . . . Female 136 (65.7%) 6 (60.0%) 8 (38.1%) 72 (77.4%)* 50 (60.2%)* composite scores was stronger with
spatially precise measurement) and [-amyloid (AB) interact on (1) memory, executive || wnie 98 (47.3%) 4(40.0%)*  20(95.2%)* | 38(409%) 36 (43.4%) . 11D
.. . . . Education 15.0 (12.0, 17.0) | 16.0 (16.0,18.0) 18.0 (14.0, 19.0) | 14.0 (12.0, 16.0) 14.0 (12.0, 17.0) hlgher[ C]PIB SUVR.
functioning, and language and (2) co-localized cortical thickness. APOE' 65 (31.4%) 4(40.0%) 10 (47.6%) 24 (25.8%) 27 (32.5%)
Hayr;?elﬁt‘éﬁzglrlmar 85 (41.1%) 7 (70.0%)* 4 (19.0%)* 36 (38.7%) ssssw) | © Greater anterior cingulate UWMC
ighcholesterol | 69(33.3%) |  4(400%)  10(47e%) | 28(01%  2r(s2s% | Was associated with better memory
Cognition ' - :
Me-gmory 0.69 (0.27,1.02) | 0.73(0.08,1.10) 0.68 (0.30, 0.99) | 0.64 (0.24,0.95) 0.72 (0.38, 1.07) Comp03|te SCOre |n11 those with
! E tive functi 0.91 (0.50, 1.31 0.51 (-0.20, 1.08) 1.08 (0.64, 1.48) | 0.81 (0.38, 1.25) 0.99 (0.66, 1.26 ' I
StUdy Populatlon Language | 0.48 §0.14, 0.88; 0.195-0.10, 0.96; 0.87 50.52, 1.10% 0.35 §0.12, 0.69; 0.53 50.16, 0.89; higher, versus lower, [MC]PIB SUVR
. . . . . . . . MoCA 25.0 (23.0, 27.0 23.5 (20.0, 26.0)* 27.0 (25.0, 28.0)*| 25.0 (23.0, 26.5)* 26.0 (23.0, 27.0)*
Connectomics in Brain Aging (CoBRA) participants who underwent neuroimaging and a | |cu s gsemn | e Ut | et Peiamy | (Table 2).
standardized neuropsychological test battery at one time point 2- ° o » Parietal UWMC and [""C]PiB SUVR did not interact on co-
Tractography A. © “ . . .
Predictors » | localized cortical thickness (Table 3).
- - N i ' = * The association between more anterior cingulate UWMC
» Regional unhealthy white matter connectivity (UWMC) S 1 S 9 i
+ The proportion of white matter connections between + [ c - and lower cortical thickness was stronger with higher
: . . Atlas Definitions e ., [11C]PIB SUVR (Table 3)
two brain regions that pass through white matter S. _ _
hyperintensities (WMH, FIgS 1A-C) 2 Table 2. Linear models with emO
E Standardized B (P value)
° ' 11 ' _ 1 ' = UWMC ['C]PiB SUVR Interaction
RegIOnaI[ C]PlttSburgh COmpOlJnd B ([1 C]PIB) 1 ; Red: Positive anterior cingulate [''C]PiB SUVR . . *
: : Blue: Negative anterior cingulate [''C]PiB SUVR Anterior Cingulate 0.003 (0.93) -0.02 (0.70) 0.08 (0.03)
standardized uptake value ratios (SUVRS) o ' Anterior Ventral Striatum |  0.02 (0.64) -0.05 (0.21) 0.02 (0.65)
0.0 0.2 0.4 05 08 10 | |Superior Frontal -0.04 (0.29) -0.02 (0.63) 0.05 (0.35)
Outcomes Anterior cingulate UWMC Orbitofrontal -0.01 (0.84) -0.01 (0.88) 0.07 (0.07)
_ o _ Insula 0.03 (0.38) -0.01 (0.74) 0.07 (0.18)
 Memory, executive functioning, language domain ° Red: Positive amterior cingulate ['CJPIB SUVR Lateral Temporal -0.03 (0.43) -0.04 (0.30) -0.04 (0.28)
it Blue: Negative anterior cingulate [!'CJPiB SUVR Parietal -0.06 (0.08) -0.03 (0.37) -0.14 (0.0003)*
composiie scores 28 T — Posterior Cingulate 0.01 (0.77) -0.04 (0.36) -0.002 (0.96)
e Created via item_resp()nse theOry : o o, . o° ) ] Precuneus -0.08 (0.049)* -0.08 (0.049)* -0.06 (0.30)
° Regional Cortical thickness 26 g;@g o ? ﬂ‘:*ﬂﬂ‘é; 3 ; ’ 0 ? o ’ : o Table 3. Linear mOde|S With COI‘tical thiCkneSS
o O g 80 Standardized B (P value)

Statistical analyses

Anterior cingulate cortical thickness w

)4 UWMC [''C]PiB SUVR Interaction
. Individual robust rearession models E g’a\{""a“e’ Anterior Cingulate 0.01 (0.52) -0.02 (0.14) -0.03 (0.003)*

u ou 9 | i egions Q Superior Frontal -0.01 (0.23) -0.04 (0.66) 0.01 (0.52)

» Tested Interactions between corresponding @ ©° WMH 22 U ) Orbitofrontal 0.01 (0.33) 0.01 (0.29) 0.01 (0.14)

- - 1A1O: n . Insula -0.02 (0.11) -0.03 (0.01)* -0.02 (0.28)

pairs of regional UWMC and [M'C]PIB SUVR & — Healthy connectivity o | Lateral Temporal | -0.02 (0.046)* | -0.01 (0.55) 0.01 (0.38)

with each cognitive domain score S 3 e = == Unhealthy connectivity Anterior cingulate UWMC Parietal -0.01 (0.28) -0.02 (0.07) -0.02 (0.06)

° i it i : L . Fig 4. Regional anterior cingulate UWMC vs. outcome (A. memory |POsterior Cingulate -0.02 (0.01)* 0.01 (0.80) 0.01 (0.38)
Repeated replacmg Cognltlve domain scores Fig 1C. Healthy vs. unhealthy pairwise connectivity domain score: B: cortical thickness) by ["CIPIB + Brecuneus -0.01 (0.17) 10.01 (0.08) 0.0002 (0.99)

-> corresponding cortical thickness

Covariates: age, sex, racialized group, education, APOE*4, hypertension, diabetes, Conclusions

and high cholesterol

» Strengths: More spatially precise index of white matter injury allowed us to more closely interrogate its
combined influence with A3 on cognition and co-localized cortical thickness

- _ » Limitations: Sample of participants is fairly small and healthier than the general older adult population
RF1AG096215, RO1AG072641, KO1AGO071849 b sak225@pitt.edu  [{fiJ Sarah Royse, PhD, MPH | . Future directions: Explore interactions of regional white matter injury with other AD markers
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