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Abstract

Age, apolipoprotein E ε4 (APOE) and chromosomal sex are well-established risk factors for late-onset
Alzheimer's disease (LOAD; AD). Over 60% of persons with AD harbor at least one APOE-ε4 allele. The
sex-based prevalence of AD is well documented with over 60% of persons with AD being female.
Evidence indicates that the APOE-ε4 risk for AD is greater in women than men, which is particularly
evident in heterozygous women carrying one APOE-ε4 allele. Paradoxically, men homozygous for
APOE-ε4 are reported to be at greater risk for mild cognitive impairment and AD. Herein, we discuss
the complex interplay between the three greatest risk factors for Alzheimer's disease, age, APOE-ε4
genotype and chromosomal sex. We propose that the convergence of these three risk factors, and
specifically the bioenergetic aging perimenopause to menopause transition unique to the female,
creates a risk profile for AD unique to the female. Further, we discuss the specific risk of the APOE-ε4
positive male which appears to emerge early in the aging process. Evidence for impact of the triad of
AD risk factors is most evident in the temporal trajectory of AD progression and burden of pathology
in relation to APOE genotype, age and sex. Collectively, the data indicate complex interactions
between age, APOE genotype and gender that belies a one size fits all approach and argues for a
precision medicine approach that integrates across the three main risk factors for Alzheimer's disease.
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