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Sperling, Mormino, Johnson Neuron 2014

Amyloid and Tau PET

Detecting Alzheimer’s Disease During Life

Amyloid (Aβ) Plaques and Tau Tangles 

Blood Test

Yang HS et al 
Nature Comm In press

Courtesy of Dennis Selkoe, MD



PACC slope
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Association of Amyloid and Tau Thresholds 
with Cognitive Decline in Preclinical AD

Preventing the “Ca-Tau-Strophe”

Keith 
Johnson

Alzheimer 
Tau Platform

Combination Trial
Starting 2026!

MTL Tau Neocortical Tau 





One SD increase in pTau217 is associated with 38% risk of progression to cognitive impairment
   Harmonized data across cognitively unimpaired individuals (N=2705) from 6 cohorts

Time (years)

Low pTau217 (<10CL)

Variable Estimate 95%CI p

pTau217continuous 1.38 [1.31, 1.44] <0.0001

Age 1.38 [1.23, 1.54] <0.0001

Female 0.63 [0.53, 0.76] <0.0001

APOEε4+ 1.16 [0.97, 1.39] 0.11

Education 0.82 [0.75, 0.90] <0.0001
Cox Proportional Hazards Model: Surv(Time, Progressor (Yes/No)) ~ pTau217 + covariates

pTau217 
Low

(n=516)
Int

(n=1089)
High

(n=594)
Very High

(n=506)

2-year 2% 2% 4% 8%

5-year 10% 11% 20% 35%

10-year 21% 22% 39% 63%

Intermediate pTau217 (10-25CL)

Very high pTau217 (>60CL)
High pTau217 (25-60CL)

Buckley R et al: Under Review
https://medrxiv.org/cgi/content/short/2026.02.06.26345770v1 



Sperling, Jack, Aisen Science Trans Med 2011

Aβ and tau 
accumulation

Cognitive impairment

Testing the Right Target and Right Drug 
at the Right Stage of Alzheimer’s Disease



High Risk of Progression to MCI/Dementia in Cognitively 
Unimpaired with Elevated AD Biomarkers 

Baseline Plasma P-tau 217Baseline Amyloid PET

More than 50% of people in highest
levels of AD biomarkers progressed to 

MCI or dementia within 5 years

Sperling R et al JPAD 2024



Predictors of Cognitive Decline – Tau PET Substudy

10

AAIC 2023; Sperling R et al NEJM 2023Sperling R et al JPAD 2024



Screening cohort:   
     Pre-plasma screening         Post-plasma screening 

Association of plasma %p-tau217 with Amyloid PET 
(N=3811)

Amyloid PET; N=3811; ρ=.743 Mixture of Experts Modeling 

Oliver Langford/Mike Donohue 
ACTC/ATRI Biostats

(APEX)  A3    A45



AHEAD 3-45 Study Screening Data
Plasma screening introduced

In Year 2 of AHEAD Enrollment



Targeted Plasma Proteomics (NULISA) Prediction of 
Longitudinal Change – Harvard Aging Brain Study 

Aβ 

Tau

Neurodegeneration

Cognitive decline

Baseline Plasma  Longitudinal Biomarker and Cognition

Aβ Accumulation

Inf Temporal Tau

Hippocampal Volume

Cognition (PACC5)

FDR<0.05

Harvard Aging Brain Study Data  Yang HS et al. In preparation   



Digital Multi-Day BRANCH Learning Curves
Diminished Learning in Preclinical AD

Papp K et al Annals of Neurology 2024

Amyloid Status Amyloid and Tau Status

Jutten R et al npj Digital Medicine 2025



Digital Multi-Day BRANCH Learning Curves
Adds to Plasma Biomarker Prediction of Cognitive Decline

Kim H et al Alz & Dementia (In press)



Predicting Future “Amyloid Positivity” 
Preliminary Data from Harvard Aging Brain Study and LEARN Study 

Aβ+
24CL

Yang HS et al Nature Comm (In press) Farrell M et al Alz & Dementia 2024



Summary and Remaining Challenges 
• Convergent evidence that higher baseline amyloid and tau is 

predictive of faster decline and clinical progression
– Biomarkers already used to select participants for prevention trials

• Still unexplained variance, heterogeneity in rates of decline
–  Need markers of neural reserve, vascular and metabolic 

processes
– Need synaptic markers – are we making the brain work better? 

Digital cognitive testing may help 
• More longitudinal data needed in clinical trials to model 

therapeutic response and time lags
– Not clear that fluid (soluble forms) biomarkers are changing in 

parallel with imaging (aggregated forms) outcomes
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• Data available:
–Harvard Aging Brain Study: https://habs.mgh.harvard.edu/
–A4 Study/LEARN: https://www.a4studydata.org/
–AHEAD 3-45 Study (screening): https://www.aheadstudydata.org/

https://habs.mgh.harvard.edu/
https://www.a4studydata.org/
https://www.aheadstudydata.org/
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