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Set-up 

Sample 
volume 

Lumipulse G 

β-Amyloid 1-42* 21F12 3D6-bio specific 2-step 50 µL 

β-Amyloid 1-40* 2G3 3D6-ALP 2-step 40 µL 

Total Tau* AT120 HT7-bio & BT2-bio specific 2-step 75 µL 

pTau 181* AT270 HT7-BT2-ALP 2-step 40 µL 

pTau 181 Plasma AT270 HT7-BT2-ALP 2-step 130 µL 

 

Objective
The aim of this study was to evaluate the capability of fluid biomarkers (CSF and plasma) measured using the 
LUMIPULSE G platform to define a subject’s amyloid pathology status as determined by Aβ-PET imaging.  

          

Methods
The LUMIPULSE G instruments use single analyte, ready-to-use, immunoreaction cartridges with a throughput 
of 60 and 120 tests/hour for the LUMIPULSE G600II and the LUMIPULSE G1200 instruments, respectively. 
Each cartridge generates quantitative results for a single analyte within approximately 30 minutes. Multiple 
assays can be easily combined in the system on the same sample.

CSF and plasma biomarker analysis was done on the fully automated LUMIPULSE G platform (Fujirebio) using 
the commercially available CSF assays for Aβ1-40, Aβ1-42, total Tau, and pTau 181 and a prototype assay for 
plasma pTau 181 (assay overview, see Table 1).
Fluid biomarker concentrations were analyzed using Receiver Operating Characteristic (ROC) using Aβ-PET 
results as a reference in order to evaluate their performance (area under the curve (AUC)), and the cut-
points published by Alcolea et al. (2019) were validated on this cohort.
      
                             Table 1: Overview of the Lumipulse G assays used 
 

     * Assays performed on cerebrospinal fluid.

The sample set evaluated was obtained from AbbVie Inc. and consisted of 20 AD cases, 25 Mild Cognitive 
Impairment (MCI) subjects, and 20 healthy controls (HC).  Per Aβ-PET, the cohort included 26 positives (including 
all ADs) and 39 negatives (including all HC). Samples originate from an AbbVie’s Phase 0 study on AD, MCI, 
and HC. All were collected under a collection protocol and with a donor Informed Consent, as approved by the 
competent Institutional Review Board.

Using Receiver Operating Characteristic curve analysis, the performance of the CSF and plasma biomarkers 
towards Aβ-PET was assessed based on the reported AUC.

Results
All 65 CSF samples were successfully analyzed in parallel for Aβ1-42, Aβ1-40, total Tau, and pTau 181 on a 
LUMIPULSE G1200 system and all results obtained fell within the measurement range of the assays, except for 
2 for Aβ1-42 (>2335 pg/mL) and 3 for total Tau (<150 pg/mL).

The performance of the CSF biomarkers was analyzed using a ROC curve analysis, i.e. AUC determination. The 
biomarker levels and their ratios were interpreted using the cut-points determined by Alcolea et al. (2019) 
and compared to the Aβ-PET results to calculate positive – (PPA), negative- (NPA), and overall percentage 
agreement (OPA), see Table 2.

             

COMPARING CSF AND PLASMA LUMIPULSE® G ALZHEIMER’S DISEASE BIOMARKER 
ANALYSIS TO AMYLOID-β PET IMAGING.

CONCLUSION

The high concordance between Lumipulse G AD CSF biomarkers and Aβ PET imaging was confirmed in this sample set. CSF biomarker results can as such be considered 
as an alternative for PET imaging in clinical trials.  The Lumipulse G pTau 181 plasma prototype shows significant promise for use as an AD diagnostic / monitoring tool. 
Further investigation towards its impact and value in patient enrollment for therapeutic efficacy studies is needed.

  

     Figure 1: Clinical performance chart of the CSF Aβ1-42/Aβ1-40 ratio using Aβ-PET as a reference.

The Aβ-pathology phenotyping using CSF biomarker ratios aligned closely with Aβ-PET imaging with overall 
percentage agreements close to or above 90% for all ratios evaluated.  
An overview of the plasma pTau 181 concentrations and indication of average level obtained across subjects, 
classified according to combined clinical and Aβ-PET typing is given in Figure 2.  
The plasma pTau 181 concentrations differed significantly between AD and HC, and AD and MCI (p < 0.01).   

Figure 2: Lumipulse G pTau 181 Plasma concentrations across            Figure 3: Clinical performance chart of plasma pTau 181 using
  diagnostic groups                        Aβ-PET as a reference 

The capability of the prototype Lumipulse G plasma pTau 181 assay to discriminate amyloid positive and 
negative patients as determined by ROC analysis, is given in Figure 3.
The AUC for plasma pTau  181 to discriminate subjects based on Aβ-PET was 0.736 (95% CI 0.610 – 0.862), and 
almost identical when classifying amyloid pathology based on the CSF Aβ1-42/Aβ1-40 ratio, i.e., AUC = 0.742 
(95% CI 0.617 – 0.867).   
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Introduction
Alzheimer’s Disease (AD) diagnosis with confirmed amyloid pathology has been an increasing area of focus. 
Amyloid confirmation not only potentially explains patients’ cognitive complaints, but also enriches patient 
selection for clinical trials in AD directing the correct patient towards targeted therapy.  Several studies have 
confirmed the high concordance between amyloid-β Positron Emission Tomography (Aβ-PET) imaging and 
cerebrospinal fluid (CSF) biomarker values in order to determine amyloid pathology in the brain (1-3). 
Supporting the diagnosis of AD using either Aβ-PET imaging or CSF biomarkers has been challenging to 
implement in clinical care due to cost, availability, perceived invasiveness of CSF sampling, etc.  Plasma, which 
is more easily accessible, can potentially circumvent these hurdles. Current research indicates that plasma 
pTau, including pTau 181, is concordant with amyloid PET, and is able to differentiate between AD and non-
AD neurodegenerative diseases as well as predict progression to AD (4-7).  Blood-based biomarkers, such as 
plasma pTau, could potentially be used as inclusion criteria or to evaluate target engagement and treatment 
efficacy, and could further advance the development of disease-modifying treatments in the field of AD and 
related disorders (8).  
Next to the core CSF biomarker assays (Aβ 1-42, Aβ 1-40, total Tau, and pTau 181) (7), a prototype Lumipulse 
G pTau 181 Plasma assay was developed, and all 5 assays were evaluated using well-characterized CSF and 
plasma samples.

CSF 
biomarker 

Cut-point 
(2) 

PPA NPA OPA AUC* 

Aβ1-42 916 pg/mL 96.2% 76.9% 84.6% 0.953 

total Tau 456 pg/mL 57.7% 79.5% 70.8% 0.777 

pTau 181 63 pg/mL 57.7% 87.2% 75.4% 0.849 

Aβ1-42/ Aβ1-40 0.062 96.2% 92.3% 93.8. % 0.984 

pTau 181 / Aβ1-42 0.068 96.2% 97.4% 96.9% 0.986 

total Tau / Aβ1-42 0.62 73.1% 97.4% 87.7% 0.985 

Aβ1-40 not analyzed as known to be non-significant. * AUC have been calculated based on ROC curve 
analysis on the current data set. Cut-points were taken from Alcolea et al. (2019) and positive 
percentage agreement (PPA), negative percentage agreement (NPA) and overall percentage agreement 
(OPA) were calculated by applying these cut-off values to the current data set. 

 

LUMIPULSE is a registered trademark of Fujirebio Inc.
The Lumipulse G pTau 181 Plasma assay is for “Research Use Only”, not for use in diagnostic procedures.

 Table 2: Overview of the CSF biomarker performance


