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BACKGROUND OBJECTIVE RESULTS CONCLUSIONS

Genome-wide associat ion studies  and 
pathology-proven inves tigations have 
cons istent ly highl ighted the ε4-al le le of  
apolipoprotein E (APOE-ε4) as a major  
genet ic r isk  fac tor  (f igure below),  not  
only for Alzheimer ’s disease but  also 
for Lewy body dementias , h ighlighting 
APOE-ε4’s impor tant role in modulat ing 
the pathogenesis of  amyloid -β ,  tau, and 
α-synuclein proteins.
( Gu er r e i r o  et  a l ,  20 18 ; K un k l e et  a l ,  20 19 )

A total of 152 studies were included.

APOE-ε4 was consistently associated with:

↓ amyloid-β 42 cerebrospinal fluid levels in PDD and DLB, 
↓ performance in the memory domain across the LBDS, 

↑ mediotemporal atrophy especially in DLB, 
↑ cerebral amyloid angiopathy in DLB,

↓ survival and ↑ cognitive decline in DLB,

↑ AD-type neuropathological features.

APOE-ε4 may addit ionally be l inked to: 

↑ diffuse cort ical Lewy body pathology in LBDS, 

↑ tracer retention on amyloid positron emission tomography in LBDS, 
↑ odds of dementia in PD and PD-MCI, 

↑ interact ion with other genetic factors to elevate the cumulative risk                 

for DLB. 

APOE-ε4 contr ibutes to 
cl in icopathological heterogeneity 
across  the Lewy body disease 
spec trum. Further research to 
eluc idate rel iable endophenotypes of 
APOE-ε4 wil l  provide mechanist ic 
ins ights as well as oppor tuni ties to 
target shared mechanisms across  the 
neurodegenerat ive dement ia 
spec trums.
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METHODS
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The primary object ive of this 
comprehensive rev iew was to ident ify 
endophenotypes  of  APOE-ε4 across  
the Lewy body disease spectrum 
(LBDS) [which inc lude Park inson’s 
disease (PD) ,  PD with mild cognit ive 
impai rment (PD-MCI),  PD dement ia 
(PDD), and dementia with Lewy bodies  
(DLB),  Figure below].  

APOE-ε4 may also independently  
inc rease the ri sk for mixed pathologies 
in A lzheimer ’s disease and Lewy body 
dement ias  ( Rob in so n et  a l ,  20 18 ) .  

However,  the precise phenotypic 
associat ions  of  APOE-ε4 in α-
synucleinopathies  (endophenotypes) are 
variable .  
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Scient if ic databases were 
systemat ical ly searched from January 
1st,  1995, to December 31st,  2023, 
fo l lowing PRISMA guidelines.  Studies  
exploring the relat ionship of  APOE-ε4 
with mult imodal and/or  diverse 
phenotypes (e.g. , neuroimaging, 
cogni ti ve,  flu id-based)  in PD, PD-MCI,  
PDD, and DLB were reviewed.

Our rev iew wi l l  h ighl ight  cur rent  
advances, opportunit ies  to test  novel 
hypotheses and may also uncover 
shared neurobiological dys funct ions 
across  these α-synucleinopathies .

Studies also highlighted possible interactions of APOE-ε4 with 
neuropsychiatric, epigenetic (DNA methylat ion), lifestyle, and 

biochemical (dysfunctional proteolytic processing) factors across 

LBDS.
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