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EDITORIAL

More Than APOE: Genetic Predictors in Alzheimer

Disease in APOE€3 Carriers

Nils Peters'? and Paul G. Unschuld®*

Neurol Genet 2025;11:€200284. doi:10.1212/NXG.0000000000200284

Alzheimer disease (AD) is the most common underlying condition of dementia, imposing a
substantial medical and psychosocial burden on affected individuals as well as their caregivers. AD
is characterized by neurodegeneration in the context of deposition of cerebral amyloid-beta (AB),
which can be captured by PET. Early diagnosis of AD, e.g,, based on amyloid-PET, is the basis for
timely initiation of the recently developed anti-Ap antibody-treatment approaches in AD. Various
risk factors are known to be related to AD, including both modifiable and nonmodifiable factors,
the latter especially comprising genetic factors. Genetic variants in the presenilins and the amyloid
precursor protein cause inherited familial forms of AD.! Other genetic variants, such as the
Triggering receptor expressed on myeloid cells 2 and especially apolipoprotein (APOE) allele €4,
are important genetic risk factors in sporadic AD.>® However, the frequency of APOEg4 in the
general population is rather low, and AD may develop in the absence of the allele, raising the issue
of potential other genetic risk factors of AD and amyloid deposition in non-APOEg4-carriers,
including polygenic effects on AD biomarkers.*

In this issue of Neurology® Genetics, Ramanan et al.* present their findings on potential genetic
predictors of amyloid deposition in “pure” cohorts of APOE €3/€3 carriers, representing a large
group of participants in the general population and thus excluding confounding by €4 as well as €2
carriers, the latter having a protective effect.’ In cohorts derived from different studies, the authors
performed a genome-wide association study and genetic risk score (GRS) analyses, based on the
biologic diagnosis of amyloid deposition in approximately 1,500 APOE €3/€3 carriers studied by
amyloid PET as well as cohorts with available plasma p-tau and postmortem neuropathologic
data. They identified both previously described and novel genetic variants associated with amyloid
burden on PET, and GRS top variants also showed association in some of the studied cohorts.
Furthermore, the authors found an association of non-APOE GRS with AD-related postmortem
neuropathologic changes as well as plasma p-taul81 concentrations. Based on their observations,
the authors discuss the potential implications, including individualized risk prediction of amyloid
deposition beyond APOEe4, thus in an overall large proportion of participants.

All good things come in threes: by including APOE €3/¢€3 carriers, the study intriguingly examines
a large group of individuals potentially affected by AD not related to APOEe4. The findings were
strengthened by a multistep approach with 3 measures assessing biologically defined AD: PET,
p-tau, and postmortem studies. The authors acknowledge potential limitations of their study, such
as the overall sample size, heterogeneous genetic methodology, as well as distinct clinical and
demographic compositions of their cohorts. Yet, despite the limitations, the findings were gen-
erally consistent, emphasizing the potential value of individual GRS for better understanding
amyloid deposition and the potential effect on both the design of future clinical trials and
personalized, biomarker-based treatment decisions. Given that in some parts of the world,
eligibility for AD-antibody treatment is based on APOE status, genetic factors beyond
APOE as presented in the current article by Ramanan et al. may further influence research
and clinical practice with individualized approaches in the future.
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