Examining the Relationship Between Amyloid Onset Ages and Longitudinal Brain Volume
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BACKGROUND RESULTS RESULTS SUMMARY
« Alzheimer’s disease (AD) exhibits substantial Table 1. Cohort Summaries  Across all regions, early- and late-
heterogeneity in neurodegeneration, including ADNI OASIS WISC Overall Figure 3. Fixed Effects on Standardized Volume by ROI onset A+ groups showed significantly
variability in the timing and regional pattern of brain (N=1073) (N=333) (N=437) (N=1843) lower volumes at baseline MRI
atrophy. Baseline MRI Age | Intercept Age | compared with amyloid-negative
_ _ _ 9 o | ! ° il - | controls (all p < 0.01) and significant
has been associated with earlier downstream % MRIs i -~
pathology and clinical symptoms, yet its : : Fo ! o i - o ! « Compared to the A- control group,
relationship with longitudinal brain atrophy remains Median [Min, Max] 6.00 [3.00, 15.0] 4.00 [3.00, 10.0] 4.00 [3.00, 13.0] 5.00 [3.00, 15.0] Front, | - : earlier EAOA was associated with
unclear. Length Follow-Up 0.02 0.04 2% 107 1k 107 steeper age-related decline and
_ o _ Median [Min, Max] 4.13 [1.00, 15.8] 7.59 [1.78, 15.9] 10.4 [1.21, 18.1] 6.22 [1.00, 18.1] APOE-e4+ Female greater nonlinearity, particularly in
. thJ]smg |0E9"E[Udma| MRI ?”dda”;]yl?r']d PEE,;I\-C?:t'a from o ale IV p— | . frontal, parietal, and temporal
ree conorts, we examined whether IS AD o | —o— neocortical regions; late-onset A+
- : - - - - N (% 507 (47.3% 201 (60.4% 286 (65.4% 994 (53.9% e ! . e ’
associated with regional brain volume trajectories, (%) ( °) ( °) ( °) ( °) it % showed similar but less pronounced
accounting for sex and APOE-¢4 positivity. APOE-e4+ Par. | o ; T ® patterns (Figure 2: Figure 3).
N (%) 459 (42.8%) 113 (33.9%) 165 (37.8%) 737 (40.0%) Front. . : ® o . _
STUDY OBJECTIVES Missing 0 (0%) 2 (0.6%) 1(0.2%) 3 (0.2%) 5x 107 0.001 0.002 0.001 0.002 * Females exhibited higher baseline
_ | | _ Early EAOA Late EAOA volumes but steeper age-related
* |Investigate whether earlier amyloid onset is CDR Global at Last Visit JIN ° ! ° ! decline in most ROls, except the
associated with regional brain volume trajectories e ° ' ? ' ' '
o = ) 0 380 (35.4%) 266 (79.9%) 335 (76.7%) 981 (53.2%) . | il E——— hippocampus and striatum.
in linear and nonlinear patterns. it . o o _
0.5 423 (39.4%) 37 (11.1%) 84 (19.2%) 544 (29.5%) Par . i o i * APOE-¢4 positivity was associated
« Examine regional differences in brain volume 1 161 (15.0%) 17 (5.1%) 4 (0.9%) 182 (9.9%) ot . ——| . ——, with modestly greater age-related
trajectories as they relate to amyloid onset across ' : ' ' | ) i L i | I I in all but th ipital
mdltiple ot y y 5 82 (7.6%) 12 (3.6%) 4 (0.9%) 98 (5.3%) 0.002 0.001 0.002 0.001 \é%l:me oss in all but the occipita
- R I, 3 27 (2.5%) 1(0.3%) 0 (0%) 28 (1.5%) N ik blallil : Ao
ompare Stratitied classes of amyloid posiivity Missing 0 (0%) 0 (0%) 10 (2.3%) 10 (0.5%) e Toe | o
relative to negative controls while controlling for Med. - [ m
known risk factors of female sex and APOE-¢4 PET Tracer Hipp. i < o
positivity. FBB 122 (11.4%) 0 (0%) 0 (0%) 122 (6.6%) Frosr:trﬁ . s . —o—
FBP 951 (88.6%) 29 (8.7%) 0 (0%) 980 (53.2%) e _5x 10 " o0 0.02 | 0.02 « Earlier EAOA is associated with more
METHODS PiB 0 (0%) 304 (91.3%) 437 (100%) 741 (40.2%) Age x Early EAOA Age x Late EAOA aggressive and nonlinear |
# A+ Cases ™ ° | — neurodegeneration across multiple
Particioant o e B regions.
articipants N (%) 616 (57.4%) 126 (37.8%) 143 (32.7%) 885 (48.0%) Mad. o | |
. 1,843 participants (1,073 ADNI, 333 OASIS, 437 Estimated A+ Age H{at‘i: . :_ i “_;* . y Ihese findings Suggelst that
WISC) with 23 MRI visits, 21 amyloid PET scan, Mean (SD) 67.2 (9.20) 69.3 (7.88) 63.5 (7.40) 66.9 (8.90) Front . : : . r ;}22‘:33?3;?0'{}03”2?{ f&?ﬂgrsgfumetric
d =1 f follow- included. 0.1 -0.05 0.05
an year o1 10llow-up were Incluae EAOA Group - - - - Estimate (95% Cl) FrajeCtorieS, h|ghl|ght|ng the |
Methods A- 457 (42.6%) 207 (62.2%) 294 (67.3%) 998 (52.0%) Figure 3: Model estimate values for coefficients with 95% confidence intervals show by |mportan9e_ of biomarker tm_ung when
. EAOA was estimated within-cohort using the Early 314 (29.3%) 94 (16.2%) 102 (23.3%) 470 (25.5%) horizontal lines; Polynomial terms included in the final models, as well as interactions characterizing AD progression.
Sampled Iterative Local Approximation (SILA: silaR Late 302 (28.1%) 72 (21.6%) 41 (9.4%) 415 (22.5%) between APOE-e4+ and EAOA group but are omitted from the figure above.
package) algorithm, with amyloid positivity defined  g:11re 1. Standardized Volume Chandes bv ROI Figure 2. Predicted Volume / ICV Trajectories by EAOA Group
as Centiloid >20. g : 9 y AD Erontal Hippocampus ACKNOWLEDGEMENTS
AD Vulnerable Frontal Hippocampus Medial.Temporal 0.022 0.050 0.004
» Participants were classified as early-onset A+, late- 5.0 1 ' ' ' _
onset A+, or amyloid-negative controls using the . * This research was supported by
cohort-specific median EAOA. 2578 0.018 0.039 0.003 National Institutes of Health awards
. R01-AG080766 (Betthauser); RF1-
 Gray matter volumes from six ROls (Medial 00 AG027161 (Johnson); S100D02545
Temporal, Hippocampus, Temporal Neocortex, AD- © -2.54 _ 0.014 0.028 0.002 (Christian); P30-AG062715
vulnerable; Cingulate and Precuneus, Parietal, E I o e Medial Occipital Parietal (Asthana); P30-NS098577, R01-
Frontal, Occipital, Striatum) were derived from g -l " =R Enaup 5 0.006 0.023 0.027 EAOA Group AG043434, UL1-TR000448, RO1-
structural MRI and normalized by intracranial T == Farly = ' | == Younger EB009352 (Oasis3); U19AG024904
volume. % Occipital Parietal Striatum Temporal.Neocortex B | atc 0 (004 0.019 0.021 (AIzheimer's Disease Neuroimaging
] . o 5 = == Older Initiative).
Longitudinal volume trajectories were modeled T m— A =)
using linear mixed-effects models with random z 3 0.003 0.016 0.014 = A - We would like to thank, specifically,
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« Time was parameterized as centered age at 0.046 Wisconsin Alzhelmelj N Dlsgase
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