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7\ Martinos Regional hypothalamic volume associates with amyloid, tau and cognition
in Alzheimer's disease
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1 - Reductions in regional hypothalamic grey matter 3 - Lower hypothalamic grey matter volume is
volume emerge at the MCI AR+ stage and become  associated with poorer global and domain-specific
more extensive in AD cognitive performance, particularly memory

Background

The hypothalamus is an early site of tau accumulation’? and
regulates essential homeostatic functions, including sleep,
circadian rhythms, and stress responses.® These processes

become increasingly disrupted with aging and Alzheimer's A MC'AE::‘)mparEdtO C"ijf' 0.95 A'“‘PAcﬁf,s 0.25
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Here, we examined regional differences in hypothalamic grey e

matter volume across cognitively normal (CN) older adults,
individuals with mild cognitive impairment (MCI), and AD

dementia, as well as associations with in vivo A and tau PET 4
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burden, and cognitive performance. . 7 '
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Methods B. AD dementia compared to CN AB B. Overlap between memory and executive composite scores
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Participants. 462 participants from the ADNI3 cohort. Y. YN 1 L S ) ‘ b A ]
CN MCI AD dementia o 3 -‘ .‘|., » . N P ’
208 Ap- 105 Ap+ 98 AP+ 51 Ap+ - 5 I! r
Age (years) 70569  738+73  746+68  77.0+83 2.25 4.25
Female (n, %) 122 (59%) 65 (62%) 41 (42%) 23 (45%) ‘ ‘ |
Education (years) 170422  166+23 162423  150+24 ' H . ' i '
APOE &4 carriers (n, %)T 49 (24%) 60 (58%) 58 (59%) 31 (61%) -6.25 . B 8.25
CDR Sum of Boxes 0 0 1.53 +1.1 491+22 T - E
mPACCdigit score 047+3.0 0.24 £ 3.0 -7.10 £ 4.8 -16.46 £ 5.1 '
Memory composite score 099405  090+£05  0.009+04  -0.81+0.4 . » ¢ K
Executive composite score 0.95+ 0.5 0.84 + 0.6 0.25 + 0.6 2040+ 09 B Memory composite only Executive composite only Bl Overlap
Entorhinal tau-PET SUVE (PVC)  LI9 %02 1.322£03 = 172205 204205 9 _ Cortical AB and entorhinal tau-PET show spatially Conclusion
1.52 £8.1 57.8+34.2 81.4+41.6 101.1 +£32.8

Cortical AB-PET (centiloids)

Mean =+ standard deviation; Tau PET: ["*F]Flortaucipir PET; Amyloid positivity threshold: 1.11 SUVr for
[18F]Flobetapir-PET, 1.08 SUVr for [!8F]Florbetaben-PET; TMissing values: 13 (8 for CN AB-, 1 for CN AP+ and 4 for
MCI AB+); Memory and executive composite scores are derived from the Alzheimer’s Disease Sequencing Project
Phenotype Harmonization Consortium

overlapping associations with hypothalamic gre
PPINg yP grey Reductions in hypothalamic grey matter volume emerge at the

matter volume MCI| AB+ stage, become more widespread in AD, and are
associated with both AD pathology and cognitive performance.
0.25 These findings highlight selective vulnerability of hypothalamic
regions involved Iin arousal, sleep-wake regulation,
thermoregulation, stress responses, and energy homeostasis
across the AD continuum.8910
Future studies will investigate hypothalamic microstructural
Integrity and the contribution of neuropsychiatric symptoms to
cognitive performance.

A. Cortical AB-PET
Structural MRI. 2.75

The hypothalamus was segmented B " 1
on MPRAGE images using e Y
FastSurfer-HypVINN.” Grey matter
probability maps were generated
with CAT12.9, modulated, and
normalized to MNI space. Individual
hypothalamic masks were then
warped to MNI| space, averaged,
and binarized (threshold = 0.5) to
create a population-specific mask
for voxelwise analyses.

Population-specific
hypothalamic mask 4
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oerformance. Models were adjusted for age, sex, scanner
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cognitive analyses. Maps were thresholded using TFCE-enhanced
statistics atZ > 3.1.

Rothhaas, R., et al. Front Neurosci 15, 664781 (2021).
0. Ferguson, AV, et al. Expert Opin Ther Targets 12, 717-727 (2008).

This work is supported by the Alzheimer’s Association (AARF-23-
1145963, Pl. Marion Baillet, mbaillet@mgh.harvard.edu) and the
Athinoula A. Martinos Center for Biomedical Imaging (P41EB030006,
S10RR023401, S10RR019254, ST0RR023043, and P41EB015896)

ALZHEIMER’S
ASSOCIATION



mailto:mbaillet@mgh.harvard.edu
mailto:mbaillet@mgh.harvard.edu
mailto:mbaillet@mgh.harvard.edu
mailto:mbaillet@mgh.harvard.edu
mailto:mbaillet@mgh.harvard.edu

