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Abstract
Background:  Biomarkers that confirm early diagnosis or indicate 

risk for Parkinson’s disease (PD) are needed for clinical care and 

to accelerate therapeutic development.

Objective:  To evaluate alpha-synuclein seed amplification assay 

(SAA) performance in CSF samples from a large cohort of patients 

with PD, individuals at-risk for PD and healthy controls.

Methods:  The Parkinson Progression Marker Initiative (PPMI) 

study is a multi-national observational study of deeply phenotyped

PD patients and individuals at risk including patients with 

prodromal features including hyposmia and REM sleep behavior 

disorder (RBD), non-manifesting carriers (NMC) of PD genes (eg. 

LRRK2, GBA) and healthy controls.  Participants have regular 

clinical evaluations, dopamine imaging and biofluid collection.  

SAA analysis was performed using reported methods (Amprion, 

Inc.) on previously collected samples.  We assessed sensitivity 

and specificity in PD patients and healthy controls, including PD 

subgroups (men vs. women, genetic variant carriers, subjects with 

and without olfactory deficits).  We determined the frequency of 

positive CSF SAA results in prodromal subjects (RBD and 

hyposmia) and NMCs.

Results:  1,139 participants were included in this analysis 

including 557 patients with PD, 163 HCs, 55 SWEDDs, 51 

prodromal subjects and 313 NMCs.  Sensitivity and specificity in 

PD patients and HCs were 88% and 96% respectively. Sensitivity 

in PD with typical olfactory deficit was 98%.  Sensitivity was lower 

in certain subgroups including LRRK2 carriers (67%) and PD 

patients without olfactory deficit (71%).  The subgroup with the 

lowest sensitivity was female LRRK2 carriers without olfactory 

deficit (23%).   Among prodromal and at-risk groups, 86% of RBD 

and hyposmic cases has positive SAA.  8% of NMC (LRRK2 and 

GBA) were positive.

Conclusions:  Our results confirm the diagnostic accuracy for PD 

of a-syn SAA from CSF in typical PD and demonstrate that SAA is 

positive in a majority of prodromal cases and a smaller fraction of 

at-risk NMCs.  These findings along with the variability among 

subgroups indicate that SAA may be a crucial biomarker to 

establish homogeneous at risk cohorts for observational and 

interventional studies.

•Conclusions
• A-syn SAA accurately distinguishes PD participants 

from controls and SWEDDS and could be
incorporated into clinical trials to help stratify
participants

• Subgroups of PD participants, based on genetics
(LRRK2 carriers) or on clinical features (normal
olfaction) are more likely to be SAA-. SAA-, LRRK2
variants with normal olfaction  and might
represent a different pathological phenotype

• Almost all LRRK2 and GBA NMC were SAA negative, 
suggesting that the presence of a-syn aggregates is 
not a life-long state.

• Almost all prodromal PPMI participant with either 
hyposmia or RBD, plus DAT deficit  were SAA positive

• Some prodromal SAA+ cases had normal dopamine 
imaging suggesting  a pattern of biomarker changes 
in which a-syn aggregation precedes deficits in DAT 
binding.

Results 

Data used in the preparation of this article were obtained from the Parkinson’s Progression 
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Figure: Positive SAA results are less likely in PD LRRK2 carriers and PD patients 
without severe olfactory loss

Figure:  Among prodromal and NMC cases: almost all NMC have negative SAA results, and 
normal olfaction and DAT binding; almost all prodromal cases are SAA positive and have 
hyposmia.  Most, but not all, have abnormal DAT

Table: Overall and subgroup accuracy

Table: Association with clinical features for sporadic and genetic PD groups

Table: Association with biomarkers for sporadic and genetic PD groups

https://urldefense.com/v3/__http:/www.ppmi-info.org/access-dataspecimens/download-data__;!!LQC6Cpwp!_V9xu8KhSalNE_sw5QT5dFc1q12TapnYvUvzQEKYoT6s7u3mgbJlBeE9l5lvzYeF8Jc$

