
UC Irvine
UC Irvine Previously Published Works

Title
Dementia is strongly associated with severity of hippocampal atrophy at autopsy even 
after accounting for degenerative neuropathologies

Permalink
https://escholarship.org/uc/item/7cg4n41z

Authors
Woodworth, Davis C
Perez‐Rosendahl, Mari
Nguyen, Hannah L
et al.

Publication Date
2021-12-01

DOI
10.1002/alz.056401

Copyright Information
This work is made available under the terms of a Creative Commons Attribution License, 
availalbe at https://creativecommons.org/licenses/by/4.0/
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/7cg4n41z
https://escholarship.org/uc/item/7cg4n41z#author
https://creativecommons.org/licenses/by/4.0/
https://escholarship.org
http://www.cdlib.org/


DOI: 10.1002/alz.056401

BA S I C S C I E N C E AND PATHOG EN E S I S
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Abstract

Background: Recent work from our research group has shown that dementia is

strongly associated with hippocampal atrophy from in-vivoMRI even after accounting

for degenerative neuropathologies. We sought to confirm this finding using ratings of

hippocampal atrophy at autopsy and examining their relationship with dementia while

also accounting for relevant degenerative neuropathologies.

Method: We used data from the National Alzheimer’s Coordinating Center (NACC)

neuropathology dataset (09/2005-05/2020). Our outcome measure was hippocam-

pal atrophy severity assessed as part of gross findings at autopsy (NPGRHA variable,

graded none/mild/moderate/severe). Inclusion criteria were availability of hippocam-

pal atrophy rating, clinical assessment within a year before death, and death at age

65 years or older. For our independent variables we used dementia status and the fol-

lowing dichotomized neuropathologies: Alzheimer’s disease neuropathological change

(ADNC, high), hippocampal sclerosis (HS), limbic-transitional or neocortical Lewy Bod-

ies (LB), cerebral amyloid angiopathy (CAA, moderate/severe), atherosclerosis (mod-

erate/severe), gross infarcts, microinfarcts, and micro/macro-hemorrhages. We also

examined a subset of the participants that had TAR DNA-binding protein 43 (TDP-43)

assessed in the hippocampus, and due to the high correlation with HS, we excluded HS

from these analyses.Ordinal logistic regressionswereused for individualmodels of the

variables of interest as well as for joint models which included dementia and all neu-

ropathologies. All models were adjusted for age at death, sex, years of education, and

months from last clinical assessment to death.We report odds ratios (OR).

Result: Table-1 summarizes participant characteristics across hippocampal atrophy

ratings (N=1148). In the ordinal logistic regressions dementia was the strongest pre-

dictor of hippocampal atrophy (OR=6.6 in individual, 3.8 in joint model), followed by

HS (OR=4.3 in individual, 3.2 in joint model), then ADNC (OR=3.9 in individual, 2.4 in

joint model, Figure-1A,B). Results remained consistent for the TDP-43 subset analysis

(N=717, 27% TDP-43 positive in the hippocampus, TDP-43 OR=1.9 for joint model,

Figure-1C).
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Conclusion: In both individual and joint ordinal logistic regressions, dementia was the

variable most strongly associated with hippocampal atrophy at autopsy, followed by

hippocampal sclerosis, and then ADNC and TDP-43. Therefore, dementia is a signifi-

cant and strong predictor of hippocampal atrophy, above and beyond common degen-

erative neuropathologies.

F IGURE 1
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