Distinct biological profile in oldest-old Alzheimer’s Disease:
the role of LDL-C on Blood-Brain Barrier function and disease burden

llaria Barberis,, M. Poli;, F. Bernocchiy, C.G. Bonomiy, N. B. Mercuri , , 5,
C. Motta,, A. Martorana,

1 UOSD Centro Demenze, Policlinico Tor Vergata, University of Rome “Tor Vergata” — Rome, Italy

TOR VERGATA

UNIVERSITA DEGLI STUDI DI ROMA

2 Department of Experimental Medicine, University of Rome "Tor Vergata", Rome, Italy

3 Department of Systems Medicine, University of Rome "Tor Vergata" — Rome, Italy

With increasing life expectancy, more patients are di d with Alzhei 's di (AD) after the age of 78. However, if this
oldest-old population exhibits distinct biological features remains poorly understood.

»  The primary objective of this study was to characterize this subgroup by comparing them to age-matched non-AD controls and to
patients with typical-onset AD (aged 65-77).

A secondary objective was to investigate the relationship between vascular risk factors—particularly low-density lipoprotein
cholesterol (LDL-C)—blood-brain barrier (BBB) permeability (assessed via QAlb), and CSF AD biomarkers (AB42, t-tau, p-
tau181) within each group.

v

The study included 157 subjects with AD diagnosis Group comparisons were conducted using ANOVA and X2 test.
confirmed by CSF biomarkers: 67 AD patients aged 65-77 Pearson’s  correlation coefficient (r) assessed linear
(AD-young), 90 AD patients aged >80 (AD-old), and 38 age- relationships between LDL-C and AD biomarkers in each group.
matched controls (CTRL-old). Collected data included LDL-C, Multivariate linear regression analyses were performed to
total cholesterol, QAlb, core AD biomarkers and APOE control for potential confounders (sex and APOE &4 status). Post

hoc analyses were performed following significant ANOVA
results. Statistical analyses were conducted using JASP©
(Version 0.19.3, JASP Team, 2025).

The table below summarizes the demographic characteristics, CSF biomarkers data, and lipid profile values considered in the study,
stratified according to the different patient’s groups for comparative analysis. [tab. 1]

When comparing AD-old and AD-young groups, no significant differences were observed in CSF AD biomarkers and Qalb. However, LDL-C
levels were significantly higher in AD-young (LDL-C mean = 137.4 + 50.7 mg/dL) than in AD-old (LDL-C mean = 98.6+ 33.4 mg/dL).

P value for LDL-C was p < 0.01. [fig. 1]

No significant differences were observed in Qalb or cholesterol levels between the AD-old and CTRL-old groups.

genotype.
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The association between LDL-C and Qalb in AD young was confirmed in multivariate regression after correcting for APOE genotype.
The association between LDL-C, CSF t-tau and CSF p-taul81/AB42 in AD old were confirmed in multivariate regression after correcting
for sex and APOE genotype.

Despite a comparable pathological burden and similar BBB permeability between the AD-old and AD-young groups, our findings
revealed an association between LDL-C and AD biomarkers in the oldest-old. In contrast, in younger AD patients, LDL-C was associated
with BBB integrity but not with CSF biomarkers of AD, despite the higher mean LDL-C levels observed in the younger group. These
results suggest that LDL-C may play different roles in disease mechanisms depending on age.
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