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other synucleinopathies while challenging the boundaries 
between PD and dementia with Lewy bodies.

-

-

-

2024

-

mechanisms.
-

-
-

Introduction

strides in understanding the molecular causes and pathogen-

genetic or environmental triggers acting through partially 
overlapping pathways. Neuropathological studies have 
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trials and eventually precision medicine.

-

Synucleinopathy

as Lewy bodies and Lewy neurites in the nervous system. 

-

synucleinopathy status in living patients.

+ -

1
-

+

-
sion to clinical disease remains uncertain to date. Although 

Lewy body disease”.
-

-

Numerous other biological pathways are implicated 

-

+ -

synucleinopathy.
-
-

1

and validation are needed to ensure reliability and accuracy 
in clinical practice.

Neurodegeneration

1

-

disorders.

reduced striatal uptake observed with molecular imaging 

-
-

-

-

-
-

-
tions including progressive supranuclear palsy and multiple 
system atrophy.

-
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-
-

romelanin imaging show promise as potential markers but 
are still considered investigational.

-
+

1
all other conditions considered as neurodegeneration-neg-

-
tion diagnosis in PD.

Genetics

-
-

SNCA, LRRK2, VPS35, and CHCHD2) and reces-
PRKN, PINK1, and PARK7

Table 1

Designation Abnormality
Parkinson’s/Lewy type synucleinopathy

+

+

+

+ -

+

PD-associated neurodegeneration
N+

N+

pattern)
N+

denervation)
+

parkinsonism)
+

parkinsonism)

+ SNCA monoallelic triplication
+ SNCA monoallelic pathogenic single nucleotide 

variants
+ PRKN biallelic pathogenic variants -

+ PINK1 biallelic pathogenic variants -

+ PARK7 biallelic pathogenic variants -

P
+ SNCA monoallelic duplication

synucleinopathy
P

+ LRRK2
type synucleinopathy

P
+ VPS35 monoallelic pathogenic variants

P
+ CHCHD2 monoallelic pathogenic variants

P
+ GBA1 monoallelic severely pathogenic variants

synucleinopathy
> > < <

+

P
+: pathogenic gene variants with strong or 

-
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+ is neces-

neurodegeneration are currently not established.

SNCA + as the disease 
PRKN variants) may never 

+

+

- -

Lewy type synucleinopathy.
+ generally indicates the transition 

-
+ in iso-

-

+) automati-

P
+) are considered pre-

disposing to PD genetically but necessitate additional evi-

unknown genetic contributions are regarded as genetically 

treatment strategies.

Clinical manifestations

+ + necessitates 
-

neurodegeneration in regions that are not assessable by cur-

+

are proposed to be applied to any individual designated as 
+ + +.

+ state. 

-

variants within GBA1 -

+) like 
SNCA SNCA
PRKN PINK1 PARK7

P
+ SNCA 

duplications and pathogenic variants in LRRK2 VPS35
CHCHD2 GBA1.

SNCA and GBA1 unequiv-
-

thy. LRRK2 monoallelic or biallelic pathogenic variants 

variants in PRKN -

variant or a pathogenic variant with strong or intermediate 
1

predisposition pathogenic gene variants or polygenic risk 

-
genic variants based on their predisposition to PD and Par-

assess disease risk and tailor treatment strategies accord-
-

Biological classification

-

limitations.
+

Lewy type synucleinopathy when N+

+
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-

2016 -
2022

+ preceding 
N+ + + - in genetic 

might not hold true in all cases.

-

+) involves a three-component system: asymp-
- -

poss
+

prob
+) related to 

+ +

+

-

-

clinical trials.
-
-

+

are needed to validate the proposed biomarkers and opti-

distinguish between these conditions based solely on clini-
+ state encompasses all clinical 

dose not distinguish between PD and Dementia with Lewy 

+ state suggests 
reporting clinical status in a three-component system: 

-

poss
+

prob
+) 

+

-
-

with early PD.
-

+ + +

-

-
-

Discussion

-

-
-

n vivo
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