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Biomarker in Parkinson’s Disease: Clinical and Biochemical Biomarker
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Parkinson’s disease is a neurodegenerative disease compromising progressive motor and non-motor features for a long

disease course. Although many drugs controlling parkinsonian symptoms were discovered, treatment with disease-modifying

or halting effect was not developed to date. The exploration of reliable biomarkers would be helpful for better predicting

disease progression and thereby successful development of disease-modifying therapy. In this review, we will review the

clinical biomarkers in the prodromal stage and biomarkers using biological tissue in Parkinson’s disease.
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Table. Summary of clinical and biochemical biomarkers in Parkinson’s disease

Type Material Source Biomarker Diagnostic biomarker Prognostic biomarker Comment
Clinical Prodromal RBD High prediction for ND Dementia and disease Polysomnography for
stage progression diagnosis
Constipation Low specificity N/A
Hyposmia Low specificity N/A
Depression Low specificity N/A
Body fluid aSyn Blood All types oSyn  Low specificity Low specificity Very high risk of RBC
/tissue (higer than NC) contamination
CSF t-aSyn Lower than NC Risk of RBC contamination
0-aSyn Higher than NC Various range of ES
o-aSyn/t-aSyn  Higher than NC Improved ES than single test
ratio
p-oSyn Higher than NC, AP Higher with disease Improved ES with
progression combination of other form
aSyn
Seeding assay ~ High sen/high spec (90%)
GI/Skin/SMG  Staining Low sen/high spec
Skin/SMG Seeding assay High sen/high spec
Amyloid beta CSF Ap42 Lower than NC Decreased with cognitive p-tau/Ap index increased
(Ap42) dysfunction with cognition and motor
Tau CSF t-tau, p-tau Lower than NC, AP Increased with dementia p-tau/t-tau decreased with
motor progression
Protein CSF UCH-L1 Lower than NC or AP
degradation CSF GBA Lower than NC Instability of GBA for storage
Neurotropin ~ CSF/serum BDNF Higher in CSF/lower in  Increased with motor
serum than NC progression
IGF-1 Increased in CSF and Decreased with
serum Dementia
Oxidative Serum Urate Lower level with disease
stress progression
Serum Homocysteine Higher with dementia Levodopa use
and dyskinesia
Serum AQOPP Lower with higher HY,
long disease duration
CSF/serum 8-OHdG Higher than NC Higher with disease
progression
CSF/serum DJ-1 Higher than NC
CoQ10 Lower than NC, increased Increased with disease
oxidative coql0 progression
Others NFL Lower than AP
Peptides Different with NC, AP
miRNA Differential expression Preclinical markers

RBD:; rapid eye movement sleep behavior disorder, ND; neurodegenerative disease, N/A; not assessable, aSyn; a-Synuclein, NC; normal control, RBC;
red blood cell, CSF; cerebrospinal fuid, t-aSyn; total a-Synuclein, o-aSyn; oligomeric a-Synuclein, ES; effect size, p-aSyn; phosphorylated o
-Synuclein, AP; atypical Parkinsonism, sen; sensitivity, spec; specificity, GI; gastrointestinal tract, SMG; submandibular gland, p-tau; phosphorylated
tau, t-tau; total tau, UCH-L1; ubiquitin C-terminal hydrolase-L1, GBA; B-glucocerebrosidase, BDNF; brain-derived neurotrophic factor, IGF-1;
insulin-like growth factor 1, AOPP; advanced oxidized protein products, HY; Hoehn and Yahr scale, 8-OHdG; 8-hydroxydeoxyguanosine, CoQ10;
coenzyme Q10, NFL; neurofilament light chain, miRNA; microRNA.
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