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Introduction

• The current method of detecting amyloid-beta (Aβ) using imaging techniques like positron 
emission tomography (PET) is both invasive and expensive.

• Blood-based biomarkers have shown promise as alternatives to PET due to their greater 
availability and tolerability for both clinicians and patients.

• Among the various blood-based biomarkers, p-tau217 has emerged as the most reliable and 
accurate indicator for detecting brain amyloid-beta accumulation1,2,3.

• However, its diagnostic utility may be enhanced when combined with other biomarkers
• This study investigates which biomarkers, when paired with ptau217, can provide a more 

comprehensive understanding of A β progression and better accuracy of Tau status and cognitive 
decline

Methodology

• Data from four independent community- and clinical-based cohorts were utilized in this study:
1.Lithium as a Treatment to Prevent Impairment of Cognition in Elders (LATTICE) study began at the 
University of Pittsburgh in September 2017 as a double-blind, randomized placebo-controlled trial 
(RCT) study to investigate the potential of neuroprotective potential of lithium in community-
dwelling individuals with mild cognitive impairment (MCI). This study included 80 participants, with 
an Aβ-PET positivity rate of 19%.
2.The Pitt-ADRC study is conducted by the University of Pittsburgh Alzheimer's Disease Research 
Center (ADRC) in Pittsburgh, Pennsylvania, USA. Participants undergo annual clinical evaluations to 
monitor their brain health over time and to identify any potential development of cognitive 
impairment and dementia. This cohort consists of adults with Alzheimer's disease, mild cognitive 
impairment, and those who are cognitively unimpaired, totaling 1420 participants, with 136 having 
neuroimaging and Aβ-PET positivity rate of 49%.
3.The Heart Strategies Concentrating on Risk Evaluation Study (Heart SCORE), which involves adults 
with vascular diseases. This cohort included 147 participants, with an Aβ-PET positivity rate of 17.7%.
4.The Program Project Grant (PPG) Study is an ongoing research initiative at the University of 
Pittsburgh aimed at examining the pathophysiological mechanisms that contribute to the 
development of Alzheimer's Disease (AD). The study consists of four sub-projects, with Project 4 
(PPG-4) focusing on the analysis of existing banked brain and plasma samples from AD patients to 
characterize regional differences using the new PET tracer (SMBT-1).
• All participants were recruited from southwestern Pennsylvania.
• Plasma samples were collected and processed at the fluid biomarker lab, utilizing the NULISAseq 

CNS Disease Panel 120 assay on an Alamar ARGO prototype system at the Department of 
Psychiatry, University of Pittsburgh, following established protocols4,5 

• Aβ PET imaging was performed using 11C-PiB, with global Aβ positivity defined by a threshold of 
1.346 SUVR.

• All participants provided written informed consent for all procedures, as approved by the 
Institutional Review Board of the University of Pittsburgh.

• NULISA Protein Quantification (NPQ) was calculated by dividing the target counts by the internal 
control counts for each well and then by the median IPC counts, followed by log2 transformation. 
Fold changes between groups were determined as 2 raised to the power of the difference in NPQ. 

• The average coefficient of variation (CV) for the duplicate measurements of SC across 116 
biomarkers was 5.5%.

Statistical Analysis

• Demographic characteristics were presented for each cohort. Continuous variables were 
reported as median (interquartile range, IQR) and categorical variables were reported as counts 
(%). Logistic regression models were used to predict amyloid or tau status (positive or negative) 
and were adjusted for age, sex, race, years of education, APOE ε4 status, and cohort when 
available 

• All NULISA biomarkers were expressed as NPQ values. Bootstrapping with 1000 replicates and 
stratified sampling by cohort was used to calculate AUC distributions (median AUC presented 
along with lower 2.5% and upper 97.5% of distribution for 95% confidence interval).

Results

Table 1: Demographic comparison of LATTICE, ADRC, PPG4 and HeartSCORE cohorts. A showed the full 
cohort of all participants who were enrolled in the study and had their blood taken while B showed subset 
of the full cohort that had PET imaging and blood taken

Figure 1: ptau217 to the other cohort. Asterisks indicate significance levels: *, p < 0.05; **,  p < 
0.01; ***, p < 0.001. behavior across the cohorts. A showed the ptau217 behavior across the full 
dataset of the cohort while B showed the behavior of ptau217 in the subset of the full cohort. 
The ADRC cohort has higher level of ptau217 due to large number of MCI and Dementia patients 
included in the cohort compared

*
*

Figure 2: Combination of ptau217 and REST in predicting AD pathology AT(N) when the 
cohorts were combined. Forest plot of AUC values for ptau217 combined with REST. The 
combination increased the accuracy of ptau217 in each conditions however, it was only 
significant in predicting the accuracy of A status. Asterisks indicate significance levels: *, p < 
0.05.

Figure 3: Interaction of full 

NULISA panel with 

ptau217 in predicting A 

status. All models adjusted 

for Age, Sex, Race, 

Education, APOE status, 

and Cohort. Horizontal red 

line represented p = 0.05 of 

interaction term in model.  

Vertical red line represents 

AUC = 0.8995 (AUC of 

pTau-217 alone).

Conclusion
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• One key takeaway from this study is that among the more than 120 
biomarkers studied, REST protein appears most predicting in 
predicting amyloid status when combined with ptau217

• The combination also improved the accuracy of tau status and 
neurodegeneration although it was only significant in predicting 
amyloid accuracy

• The combination of High pTau-217+Low REST had the lowest survival 
in predicting cognitive decline, followed by High pTau-217+High REST, 
Low pTau-217+Low REST, and Low pTau-217+Low REST. 

• Our result showed that High level of REST is protective against AD
• Finally, many of these cohorts are part of ongoing studies, and 

longitudinal follow-up studies will be conducted on them.
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Table 2: Longitudinal analysis of ptau217 and REST. Analysis of cognitive decline in ADRC 
cohort (only individuals that were Cognitively Normal at their first visit; n =322). Cognitive 
Decline defined as progression in CDR score

Figure 4: Association of the different levels of ptau217 and REST with cognitive 
impairments. Distribution of Cognitive group proportions do NOT differ statistically 
between High/Low REST among High pTau217 groups (X2 = 2.641, DF = 2, p = 0.267), but 
are just above statistical significance among the Low pTau217 groups (X2 = 5.4464, df = 2, 
p = 0.06566)
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