Sex-specific effects of APOE €4 on the clinical impact of regional tau pathology in Alzheimer’s disease
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BACKGROUND

The APOE €4 is a well-known genetic risk factor for late-onset
Alzheimer’'s disease, but potential sex differences in its early
regional brain effects remain unclear. Defining sex-specific
vulnerability may clarify links between APOE €4, early tau
pathology, and clinical severity.

METHODS

Data from 809 individuals from the Biobank for Aging Studies
were analysed, including semi-quantitative AD-type tau
pathology in the locus coeruleus, entorhinal cortex, and CA1,
along with CDR-SB. APOE genotype was grouped as non-g4
(n=570), €4 heterozygotes (n=211), and €4 homozygotes
(n=28). Multivariable linear and ordinal regression models
adjusted for age at death, sex, and education were used, and
an interaction term between sex and APOE ¢4 was included to
test sex-specific effects on CDR-SB in relation to regional tau
burden.

Total Men Women P
(N=809) (N=414) (N=395)

APOE Genotype 0.51
apoE, %°

£2/€2 0.4 (4) 0.4 (2) 0.5(2)

£2/€3 9.3 (76) 10.3 (43) 8.3 (33)

£2/€4 2.3 (19) 1.6 (7) 3.0(12)

£3/€2

£3/€3 58.2 (471) 59.1 (245) 57.2 (226)

£3/e4 26.0 (211) 25.6 (106) 26.5 (105)

£4/e4 3.4 (28) 2.6 (11) 4.3 (17)

Table 3: Frequency of APOE genotypes in the total sample and according to sex
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Neurofibrillary Tangle Burden by Region and Sex
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Figure 1: Neurofibrillary tangle burden by brain region and sex

Total Men Women p
(N=809) (N=414) (N=395)
:‘ni‘;’n i 74.5+13.0 72.0£12.5 77.1%13.0 <0.001
Education (years); 4.0 (3.0: 8.0) 4.0 (4.0;9.7) 4.0 (2.0; 8.0) <0.001
Median (IQR)?
BMI, Mean + SD? 23.15.6 23.0+4.9 23.246.2 0.63
SES, %" 0.47
High income 2.5 (21) 1.9 (8) 3.3 (13)
Middle income 84.6 (685) 84.1 (348) 85.3 (337)
Low income 12.7 (103) 14.0 (58) 11.4 (45)
Race, %" 0.34
White 62.6 (507) 62.0 (257) 63.2 (250)
Black 35.2 (285) 34.5 (143) 35.9 (142)
Asian 2.1 (17) 3.3 (14) 0.7 (3)
Hypertension 67.1 (543) 64.2 (266) 70.1 (277) 0.07
Diabetes 33.4 (271) 33.5 (139) 33.4 (132) 0.96
Dyslipidemia 18.1 (147) 16.9 (70) 19.4 (77) 0.34
Alcohol consumption <0.001
Never/Light 72.4 (586) 57.7 (239) 87.9 (347)
Abuse 8.5 (69) 14.2 (59) 2.5 (10)
Former 19.0 (154) 28.1 (116) 9.6 (38)
Smoking <0.001
Never 52.9 (428) 40.3 (167) 66.1 (261)
Current 19.1 (155) 24.6 (102) 13.4 (53)
Former 27.9 (226) 35.0 (145) 20.5 (81)

Table 1. Demographic and clinical characteristics of the study population according to sex
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RESULTS

Across all regions, higher burden of AD-type tau pathology
was strongly and independently linked to increased CDR-
SB severity, with the CA1 region being the most affected
(CA1: B =0.025; 95% CI 0.018-0.032; p < 0.001). APOE €4
showed a dose-dependent relationship with higher CDR-SB
scores, with the largest effects seen among homozygote

carriers (B 3.4-3.9; p < 0.037), independent of

demographics and pathology. Interactions between sex and
APOE were not significant in most models, suggesting
similar €4-related clinical effects in women and men.
However, in the adjusted model for CA1, a significant
interaction between sex and €4 heterozygosity was
observed (=1.78; 95% CI 0.13-3.42; p = 0.034), indicating
that women with €4 heterozygosity showed greater clinical
severity than men with the same genotype, even at a
comparable burden of tau pathology in CA1. No significant
sex and APOE interactions were found for ¢4 homozygote
carriers or in models including the burden of locus
coeruleus or entorhinal cortex tau pathology.

DISCUSSION

APOE ¢4 is associated with greater early tau pathology and
worse clinical severity in AD. Sex differences are mainly
observed in hippocampal CA1, where women €4 heterozygotes
show dementia at lower tau burden than men. Findings in €4/e4
size.

carriers require caution due to small sample
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