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Impact of APOE Genotype on
Cognition in Idiopathic and

Genetic Forms of Parkinson’s
Disease

The ε4 allele of the apolipoprotein (APOE) gene is increas-
ingly recognized to be associated with the development of cog-
nitive decline in idiopathic Parkinson’s disease (iPD).1 The
putative role of APOE as a genetic modifier of cognitive trajec-
tories in genetic forms of Parkinson’s disease (PD) is largely
unexplored.2 We have analyzed two independent PD cohorts.
The first cohort (Athens) included 50 iPD patients, 35 patients
with the p.A53T α-synuclein (SNCA) mutation and 59 patients
with glucocerebrosidase (GBA1) mutations (13 mild/46 severe).
The second cohort (Tübingen) included 292 patients with
GBA1 mutations (170 risk/52 mild/70 severe). All patients were
genotyped for APOE (Figure S1, Data S1) and underwent cog-
nitive testing using the Montreal Cognitive Assessment test
(MoCA) (Table 1). Additionally, patients from the Tübingen

cohort have also undergone analysis of cerebrospinal fluid
(CSF) biomarkers (Table 1, and expanded cohort in Table S2).

In the iPD and in the p.A53T SNCA subgroups of the Athens
cohort, carriers of at least one APOE ε4 exhibited lower MoCA
scores as compared to non-carriers when using age, sex, disease
duration, and education as covariates (P = 0.044 and
P = 0.039, respectively) (Figure S2, Table 1). In contrast, in the
GBA1 subgroups from the Athens and Tübingen cohorts, no
difference in MoCA score related to APOE ε4 status was
detected (P = 0.729 and P = 0.585, respectively) (Figure S3,
Table 1). Moreover, there were no associations between APOE
genotype and Alzheimer’s disease (AD)-related biomarker mea-
surement outcomes in CSF in the Tübingen GBA1 cohort
(Table 1, Data S1, Table S2).

Our results are in accordance with literature data regarding
the already described impact of APOE ε4 on cognitive decline
of iPD.1,3 Notably, the APOE ε4 effect on cognitive dysfunc-
tion was also present in the p.A53T SNCA subgroup, which
represents the prototypical genetic synucleinopathy. APOE ε4
carriers in this genetic cohort exhibited significantly lower
MoCA scores and were more often characterized as
demented, based on MOCA cut-offs, compared to non-
carriers (Table 1). Therefore, APOE appears to act as a
genetic modifier of cognitive impairment in this genetic SNCA
cohort, although this remains to be further demonstrated with
larger numbers of subjects. Recent data suggest that APOE
ε4 may directly exacerbate α-synuclein pathological deposi-
tion, beyond its established role in promoting AD co-pathol-
ogy.4,5 Previous data from our group, showing marginally
low β-amyloid in some p.A53T SNCA PD carriers, suggest
that at least β-amyloid co-pathology, influenced by APOE sta-
tus, could be a factor in the mediation of cognitive decline.6

Regarding the GBA1 subgroups, we did not find an effect
of APOE genotype on cognitive function in two independent
cohorts of GBA1 mutation carriers, who are considered a
model of α-synuclein-related cognitive decline.7 The absence
of differences in CSF biomarker profiles between APOE ε4
carriers and non-carriers in the GBA1 cohort further supports
that the APOE genotype, and hence, probably also AD co-
pathology, is irrelevant in this genetic PD form. Specifically,
in the GBA1_severe subgroup that develops early cognitive
impairment, APOE ε4 did not play a role, neither clinically
nor on biomarker levels (Table 1, Figure S3 and Table S2).
This substantiates the hypothesis of a predominant
α-synuclein pathology, which is also linked to a pronounced
α-synuclein seeding profile. The joint results from our current
study and former research suggest differences in factors asso-
ciated with cognitive decline (genetic, epigenetic, or environ-
mental) between different genetic forms of synucleinopathies,
even those that would be expected to be closely related, such
as is the case of GBA1 and SNCA mutations. In this respect,
carriers of the p.A53T SNCA mutation resemble more closely
iPD compared to GBA1 mutation carriers, given the presence
of low CSF β-amyloid levels in some cases6 and the associa-
tion of cognitive decline with the APOE ε4 genotype
reported here.
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