
Figure 2. CSF amyloid classification AUCs

• BD-pTau217 ranked highest for CSF-defined amyloid positivity; BD-pTau181 and   
BD-pTau231 also showed higher AUCs than their total pTau counterparts.

Figure 3. PET amyloid classification AUCs

• PET-defined amyloid positivity was classified with high accuracy by pTau217-based 
markers, with no sig. difference between BD and total pTau217 after FDR correction.
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INTRODUCTION

Background

• Plasma phosphorylated tau biomarkers are promising 
tools for detecting Alzheimer’s disease pathology and 
supporting clinical trial screening.1,2

• Conventional plasma pTau assays measure total 
circulating pTau, while newer assays can selectively 
quantify brain-derived pTau species.3,4

• It remains unclear whether brain-derived pTau 
biomarkers improve amyloid classification compared 
with total plasma pTau measures in large AD cohorts.2,4

Study aims

• Compare brain-derived and total plasma pTau217, 
pTau181, and pTau231 for amyloid classification in 
ADNI.

• Determine whether BD-pTau217 ranks highest among 
plasma pTau markers for CSF- and PET-defined amyloid 
positivity.

• Assess whether brain-derived pTau181 and pTau231 
show higher classification performance than their total 
pTau counterparts.
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Study Design

• Cross-sectional biomarker comparison in ADNI 
participants with plasma NULISAseq measurements.

Participants / Samples

• ADNI1/GO/2/3 participants with plasma NULISAseq CNS 
panel data.

• Total sample: N = 1,344.

• Cognitively unimpaired subset: N = 499.

• Participants included CU, MCI, and AD dementia 
diagnostic groups.

Measurements

• Plasma biomarkers: BD-pTau217, BD-pTau181,         
BD-pTau231, and total pTau217, pTau181, pTau231.

• CSF amyloid positivity: CSF pTau181/Aβ42 > 0.025.5

• Amyloid PET positivity: Centiloid ≥ 24.1.6,7

Statistical Analysis

• Cross-sectional amyloid classification was evaluated 
using ROC AUC.

• AUCs were compared using paired DeLong tests with 
FDR correction.

• Exploratory longitudinal analyses were conducted 
separately and are presented in a companion late-
breaking poster.

METHODS

Figure 1. Study overview

RESULTS

Conclusions

• In one of the first large-scale ADNI comparisons of brain-derived and total 
plasma pTau markers, BD-pTau217 was the top-performing plasma marker for 
CSF-defined amyloid positivity and significantly outperformed total pTau217.

• For PET-defined amyloid positivity, BD-pTau217 and total pTau217 showed 
similarly high classification performance after FDR correction.

• BD-pTau181 and BD-pTau231 ranked above their corresponding total pTau 
measures, suggesting that brain-derived measurement may improve 
classification across additional pTau epitopes.

Implications

• Brain-derived pTau biomarkers may improve interpretation of blood-based AD 
biomarker profiles.

• pTau217 remains the most accurate plasma pTau epitope overall.

• These findings may inform blood-based screening and enrichment strategies for 
AD clinical trials.

Take-home message

• Brain-derived p-tau biomarkers provide significant value for detecting CSF-
defined amyloid pathology and markedly improved performance of pTau231 and 
pTau181, while pTau217 remains the most accurate plasma marker overall. These 
findings inform interpretation and potential clinical trial utility of next-generation 
blood-based tau biomarkers.
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ADNI plasma NULISAseq sample with CSF 
reference data 

N = 1,344 

•  CU = 499   •   MCI = 632   •  AD = 213

Figure 4. pTau217 performance by amyloid reference 
standard

• BD-pTau217 significantly outperformed total pTau217 for CSF-defined amyloid 
positivity, while PET-defined amyloid classification was similarly high for BD-
pTau217 and total pTau217.

• In CSF analyses, brain-derived pTau181 and pTau231 also showed higher AUCs 
than their corresponding total pTau measures. 

• Across CSF and PET reference standards, BD-pTau181 and BD-pTau231 showed 
higher AUCs than their corresponding total pTau measures.

Plasma biomarkers

• BD-pTau217, BD-pTau181, BD-pTau231

• Total pTau217, pTau181, pTau231

Cross-sectional amyloid classification
CSF A+ and PET A+

CSF A+ = pTau181/Aβ42 >0.025

• CSF A+ = 656

• CSF A- =  688

PET A+ = CL ≥24.1

• PET A+ = 352

• PET A- = 367

Reference 
standard

Group Best marker AUC Key comparison

CSF A+ All BD-pTau217 0.914
BD-pTau217 vs pTau217: 

ΔAUC = 0.023; FDR p = 1.35 × 10⁻⁸

CSF A+ CU BD-pTau217 0.874
BD-pTau217 vs pTau217: 

ΔAUC = 0.030; FDR p = 0.001

PET A+ All BD-pTau217 0.942
BD-pTau217 vs pTau217: 

ΔAUC = 0.010; FDR p = 0.060

PET A+ CU pTau217 / Aβ42 0.926 Similar to BD-pTau217; FDR p = 0.688

Additional epitope comparisons

CSF A+, All participants: 

• BD-pTau181 AUC = 0.891 vs pTau181 AUC = 0.802

• BD-pTau231 AUC = 0.869 vs pTau231 AUC = 0.839

CSF A+, CU participants: 

• BD-pTau181 AUC = 0.813 vs pTau181 AUC = 0.713 

• BD-pTau231 AUC = 0.801 vs pTau231 AUC = 0.762

PET A+, All participants: 

• BD-pTau181 AUC = 0.920 vs pTau181 AUC = 0.827

• BD-pTau231 AUC = 0.914 vs pTau231 AUC = 0.877

PET A+, CU participants: 

• BD-pTau181 AUC = 0.873 vs pTau181 AUC = 0.756

• BD-pTau231 AUC = 0.863 vs pTau231 AUC = 0.825
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