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Recent Advances in Blood 
Based Biomarkers
Lots of Excitement



Nakamura – Nature, 2018





Ashton 2021 (ptau231)

Profile of AD
AUC=0.91
SN=0.76
SP=0.99

Profile of 
MCI
AUC=0.91
SN=0.88
SP=0.96

O’Bryant 2021 (proteomic profile)

Schindler 2019 C2N Ab profile







What’s Changed?
• Technological advances have yielded better assays with 

lower detection levels as well as better performance 
parameters

• E.g., ITR Biomarker Core – has run n>20,000 Simoa assays and 
CVs <=5%

• Technological advances in automation systems combined 
with the assay advances have drastically improved the field

• E.g., ITR Biomarker Core can run n approx. 50,000 samples 
annually across 3 platforms (Simoa, Luminex, ECL)



Why Blood Based Biomarkers?

• Less invasive and most cost effective
• Scalable – depending on platform, company, etc.
• Increase access to clinical research and trials
• Increase access to confirmatory diagnostic methods

• Will they replace CSF and/or PET methods? 

????





Watching The Pendulum Swing



Watching The Pendulum Swing

When I started Today

Where We Need To Be



How to Move towards Clinic?



Still the “Wild West”

• Many assays are conducted in single labs without 
cross-validation 

• Many cross-validations fail and go unpublished
• Very few present the relevant statistics to assess the 

biomarker as a “diagnostic” biomarker 
• AUC and correlations do not get you there
• Journal editors forgot about STARD guidelines 
• Need to publish the sensitivity and specificity statistics 

for diagnostic accuracy to be assessed



Methodological Considerations
• VERY few consider fit-for-purpose biomarker validation 

methods
• Few studies have been formulated from the beginning to 

directly address a specific context of use (COU)
• Most studies identify “biomarkers” in search of a COU
• Are our study designs correct?

• Are we using the correct outcome measures
• Are the prospective studies:

• At appropriate intervals?



Are We Asking the Correct 
Questions? 

O’Bryant 2017
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Reframing the Context and Study 
Designs targeted to COUs

O’Bryant 2017



COU – Blood as Surrogate for 
PET/CSF for Prevention Trial



COU – Blood as Surrogate for 
PET/CSF for Clinical Diagnosis

Neurology Clinic 
or AD Trial NHW



COU: Blood As Surrogate for 
CSF or PET

• Are Blood-Based Biomarkers Surrogates for PET and/or CSF Confirmatory 
Diagnostics? 

NO
• See Morgan et al 2021 – Accuracy of Practitioner Estimates of 

Probability of Diagnosis Before and After Testing (pneumonia, cardiac 
ischemia, breast cancer, urinary tract infection) 

• “practitioners overestimate the probability of disease before and 
after testing”… “widespread overestimates of the probability of 
disease likely contribute to overdiagnosis and overuse



FDA Overview of Biomarker Context of 
Use (COU) – Focusing the Questions
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COU-1: Screening

1. Screen for AD (MCI) 
within primary care 
settings. 

2. Screen for amyloid 
positivity for enrollment 
into novel clinical trial. 

3. Screen for amyloid 
negativity for enrollment 
for non-amyloid trial. 



Detecting AD in Primary Care: 
Current state-of-the-art diagnosis

PCP Referral Specialist Exam
Brain MRI

Blood WorkMemory Testing



Current state-of-the-art diagnosis

PCP Referral Specialist Exam
Brain MRI

Blood WorkMemory Testing

$$$$



How is Alzheimer’s disease diagnosed?

Screen Positive?
Yes No

Screen 
again 
next 
year

How to screen 40 
million Americans?
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ADPC Study 
• 1st study of AD Blood Test for 

primary care (300 of 500 
participants already enrolled)

• Preclinical (brain amyloid + normal 
cognition); Prodromal (brain 
amyloid + MCI) and AD

• Can our AD Blood Test accurately 
determine which patients should 
and should not undergo additional 
examinations

• Study designed specifically for 
COU 1

Blood Based 
Screening Tools

MRI, Cognitive 
Testing

PET, CSF

1. Therapy
2. Trial Enrollment



COU 2: Patient selection for Novel 
Trials

Blood Based 
Screening Tools

MRI, Cognitive 
Testing

PET, CSF

Trial 
Enrollment

• Blood is ideal for 
large-scale screening

• Multi-tiered biomarker 
screening

• Initial biomarkers 
should screen OUT 
those who should 
undergo additional 
testing

O’Bryant et al 2016, 2017



Specialty 
Clinic Visit

• Rule Out

MRI

• Eligibility 
questions

• Rule OUT

Phone 
Interview

• Increase 
Access 
and 
Potential 
Patient 
Pool

• Rule OUT 
70%  

Blood 
Screen

• Can be implemented in primary care settings
• Can increase access to thousands of potential 

patients
• Increased access AND LOWER costs



COU2: Trial Targeting AD among 
Adults with Down Syndrome

False positive rate
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Detecting Prevalent MCI
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AUC=0.92

Detecting MCI in ABC-DS
N=336

AUC=0.95 AUC=0.98

Petersen et al 2020; O’Bryant et al 2020; Petersen et al 2021

ABC-DS AD – AUC=0.96



Plasma t-tau and NfL Only

False positive rate
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Putting data into practical example – using 
only tau and NfL with age and gender

• Screen n=5,000 adults with DS from primary care 
settings

• N=4,320 would be ruled OUT with blood test alone
• N=540 would be referred for additional screening
• At $50/test

• $250,000 to screen n=5,000 potential patients



COU3: Predictive Biomarker

• AD (in DS and general 
population) is not “one 
pathology or disease” 
but has many 
subgroups

Think:  cancer model



New Model

O’Bryant 2009, 2009, 2010, 2011, 2011, 2013; Johnson 
2013, 2013; Cunningham 2014; Hall 2013, 2014

Neurodegenerative 
Disease

Alzheimer’s 
Disease

APOE4 Inflammation

NSAIDs

Metabolic 
dysfunction

Rosiglitazone

Amyloid Oxidative 
Stress Depression 

Duloxetine

Parkinson’s 
Disease

Multiple 
Sclerosis

DLB, FTD, 
ALS, TBI, etc.

Treat at this level



Targeted therapeutics







COU4:  Surrogate endpoints  



Summary 



Questions?




