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Supplemental content
IMPORTANCE Advances in Alzheimer disease (AD) have shifted research focus to earlier
disease stages, necessitating more scalable approaches to identify cognitively unimpaired
individuals with amyloid 3 (AB) pathology.

OBJECTIVE To assess the utility of plasma phosphorylated tau 217 (p-tau217) for classifying AR
status in cognitively unimpaired individuals, both as a stand-alone test and in a 2-step
approach where positive plasma results were confirmed using a second modality (AB positron
emission tomography [PET] or cerebrospinal fluid [CSF]).

DESIGN, SETTING, AND PARTICIPANTS This cross-sectional cohort study used data collected
between June 2009 and March 2024. We included 2916 cognitively unimpaired participants
from 12 international independent observational cohorts in the US, Europe, Australia, and
Canada with available plasma p-tau217 levels and CSF or PET AR biomarkers. Performance
comparisons between mass spectrometry and immunoassay-based p-tau217 measurements
were also performed (n = 964).

EXPOSURES Plasma p-tau217 levels measured by immunoassay.
MAIN OUTCOME AND MEASURES A status, determined by CSF or AB PET biomarkers.

RESULTS Participants had a mean (SD) age of 66.9 (9.9) years; 971 (33.3%) were A positive
by either CSF or PET, 1667 (57.2%) were women, and 1108 (38.1%) carried at least 1 APOE €4
allele. As a stand-alone test, plasma p-tau217 achieved a positive predictive value (PPV) of
79% (95% Cl, 74-84) and an overall accuracy of 81% (95% Cl, 80-82). In a 2-step workflow,
the PPV and accuracy significantly increased to 91% (95% Cl, 86-95). While this approach
required screening of 677 individuals with plasma p-tau217 to identify 100 AB-positive
individuals, compared to 536 participants when using PET alone, it reduced the need for PET
testing to 124. Immunoassays demonstrated comparable PPVs to mass spectrometry (80%
[95% Cl, 74-86] vs 85% [95% Cl, 81-90]; P = .12) but significantly lower overall accuracy
(82% [95% Cl, 79-84]1% vs 88 [95% Cl, 86-90]; P < .001) and true AB-positive detection rate
(49% [95% Cl, 43-55] vs 69% [95% Cl, 64-75]; P < .001).

CONCLUSIONS AND RELEVANCE The findings highlight the potential of plasma p-tau217 as a

stand-alone test—or when used in a sequential 2-step approach alongside PET or CSF

testing—as a cost-effective, scalable, and minimally burdensome strategy for identifying

preclinical AD. Tailored screening workflows that incorporate p-tau217 can improve efficiency

in participant selection for preclinical AD trials and, in the future, help guide access to Author Affiliations: Author
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Plasma P-Tau217 to Identify Preclinical AD

tia, accounting for 60% to 70% of the estimated 55 mil-

lion dementia cases worldwide.! There is an urgent
need for effective treatments to halt or slow disease progres-
sion. Biologically, AD is characterized by the accumulation of
amyloid B (AB) plaques and tau tangles in the brain. Recent ad-
vances in antiamyloid immunotherapies have shown prom-
ise in slowing cognitive decline,>* and the first disease-
modifying treatments have now been approved in several
countries. However, these therapies offer only modest clini-
cal benefits in symptomatic AD, highlighting the need for fur-
ther improvements in AD treatment.”

Since A pathology emerges decades before the onset of
symptoms,® targeting the disease at earlier stages—when
pathology is present, but symptoms and neurodegeneration
remain minimal—could enhance the therapeutic benefits of
antiamyloid treatment.”® This hypothesis is supported by
post hoc analyses from recent trials, which indicate more
favorable outcomes in participants who were included at
earlier clinical and biological stages. Specifically, AD
patients at the mild cognitive impairment stage demon-
strated better responses than those with dementia.? In
theory, therapies may be more effective in cognitively
unimpaired older adults with AD pathology. However, iden-
tifying cognitively unimpaired individuals with early AD
pathology remains challenging. For instance, the Anti-
Amyloid Treatment in Asymptomatic AD (A4) study®
required more than 4400 people undergoing positron emis-
sion tomography (PET) scans and more than 3 years to meet
their recruitment goal of 1150 AB-positive participants.

Plasma biomarkers offer a potential solution for identify-
ing cognitively unimpaired individuals with early AD pathol-
ogy, as they are more accessible and cost effective and less bur-
densome than cerebrospinal fluid (CSF) or PET-based
biomarkers.!° Among the currently available plasma biomark-
ers, plasma phosphorylated tau 217 (p-tau217) has consis-
tently shown the highest accuracy in detecting AD
pathology."'” While its association with AD pathology is well
established, its utility in cognitively unimpaired populations
isless clear.!”-22 This distinction is critical, as the lower preva-
lence of AD pathology in cognitively unimpaired compared to
cognitively impaired populations reduces the positive predic-
tive value (PPV) of a diagnostic test.?* Additionally, the lower
burden of pathology in cognitively unimpaired individuals fur-
ther complicatesits detection, even with highly accurate tests.
Moreover, many studies involving cognitively unimpaired in-
dividuals have been relatively small and relied on single as-
says measured in single batches, limiting the generalizability
of findings.!719:24

This study aimed to assess the utility of plasma p-tau217
for classifying AP status in cognitively unimpaired partici-
pants, using data from multiple sites across continents. Our
objective was to evaluate the accuracy of plasma p-tau217, both
as a stand-alone biomarker and in a 2-step workflow where
positive plasma p-tau217 results were confirmed using PET or
CSF. An improved workflow could improve efficiency in par-
ticipant selection for preclinical AD trials, and help guide ac-
cess to disease-modifying treatments in the future.

Q Izheimer disease (AD) is the leading cause of demen-
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Key Points

Question Can plasma phosphorylated tau 217 (p-tau217) reliably
identify amyloid 3 (AB) status in cognitively unimpaired individuals
for participant selection in preclinical Alzheimer disease (AD) trials
or for potential future use in clinical practice?

Findings In this cohort study of 2916 cognitively unimpaired
individuals, plasma p-tau217 demonstrated good accuracy in
predicting AB positivity. However, achieving a positive predictive
value above 90% required confirmatory testing with a
cerebrospinal fluid or positron emission tomography test.

Meaning Plasma p-tau217 is a useful stand-alone marker of AR
status in cognitively unimpaired individuals when moderate
accuracy suffices, but adding another test in a second step is
needed to achieve a high accuracy in this population.

Methods

Participants

We analyzed data from June 2009 to March 2024 on 2916 cog-
nitively unimpaired participants across 12 independent co-
hortsin the US, Europe, Australia, and Canada: Amsterdam De-
mentia Cohort (ADC; n = 46),%° Alzheimer’s Disease
Neuroimaging Initiative (ADNI; n = 241), Australian Imaging
Biomarker and Lifestyle (AIBL; n = 180),2° Alzheimer and Fami-
lies (ALFA; n = 359),%” BioFINDER-1 (n = 105),%® BioFINDER-2
(n = 595),28 Knight Alzheimer Disease Research Center (ADRC;
n = 383), Mayo Clinic Study of Aging (MCSA; n = 363),2° Pre-
Symptomatic Evaluation of Experimental or Novel Treat-
ments for Alzheimer Disease (PREVENT-AD; n = 217),3° Sant
Pau Initiative on Neurodegeneration (SPIN; n = 171),%! Trans-
lational Biomarkers in Aging and Dementia (TRIAD; n = 103),3?
and Wisconsin Registry for Alzheimer Prevention (WRAP;
n = 153).32 Of these, 1747 participants had both ABPET and AD
CSF biomarkers available. A detailed description of indi-
vidual cohorts can be found in eTable 1 in Supplement 1. All
study participants provided written informed consent, and lo-
calinstitutional review boards approved the studies. This study
followed the Standards for Reporting of Diagnostic Accuracy
(STARD) reporting guideline.

Plasma P-tau 217

Methods for plasma p-tau217 quantification are summarized
in eTable 2 in Supplement 1. Two immunoassay platforms were
used in the primary analyses: Lilly MSD (ADC, ALFA,
BioFINDER-1, BioFINDER-2, Knight ADRC, PREVENT-AD, SPIN,
and WRAP) and Janssen R&D Simoa (AIBL, ADNI, MCSA, and
TRIAD). Additionally, mass spectrometry-based measures were
analyzed in 4 cohorts, measured at Washington University
(BioFINDER-2 and Knight ADRC) or C2N Diagnostics (ADNIand
WRAP) as previously described.'®22 Plasma p-tau217 levels
were logl0 transformed and z scored within each cohort, based
on AB-negative participants older than 50 years, excluding ex-
treme outliers (<Q1 - 5IQR or >Q3 + 5IQR), to allow harmoni-
zation across cohorts.

JAMA Neurology November 2025 Volume 82, Number 11

123


https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamaneurol.2025.3217?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaneurol.2025.3217
http://www.equator-network.org/reporting-guidelines/stard/
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamaneurol.2025.3217?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaneurol.2025.3217
http://www.jamaneurology.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaneurol.2025.3217

124

Research Original Investigation

ABPET

AP PET acquisition and preprocessing methods for each co-
hort have been described (see eTable 3 in Supplement 1 for main
acquisition parameters). Four tracers were used for acquiring
AR PET: carbon 11-labeled Pittsburgh Compound B (*!C-PiB;
Knight ADRC, MCSA, and WRAP), 8F-flutemetamol (ALFA,
BioFINDER-1, and BioFINDER-2), 18F-florbetapir (ADC, ADNI,
and Knight ADRC), and ®F-NAV4694 (AIBL, PREVENT-AD, and
TRIAD). AB PET positivity was determined through quantifi-
cation when possible or via visual assessment (ADC). Quanti-
tative results were standardized to the Centiloid scale** for
comparability. In main analyses AB PET was assessed as posi-
tive if Centiloids were greater than 25 when quantification was
available or by visual assessment. This threshold was based
on previous studies supporting its utility to detect early signs
of aggregated A pathology.>*° This threshold is also congru-
ent with visual assessment,>” and it also showed good accu-
racy when compared to positivity by CSF AD in our sample de-
fined by cohort-specific thresholds (n = 1711; accuracy, 87%)
(eFigure 1A-B in Supplement 1). Sensitivity analyses used a
stricter threshold of Centiloids greater than 37, aligned with
the inclusion criteria of the AHEAD 3-45 study,>® and a lower
threshold greater than 12 based on previous studies suggest-
ing that it is the earliest sign of AB deposition.3>-3¢

CSF Biomarkers

CSF biomarker collection and analysis methods have been de-
scribed previously. Details for each cohort are in eTable 4 in
Supplement 1. We assessed AP positivity using either the CSF
AB42/40 ratio (ALFA, BioFINDER-1, BioFINDER-2, Knight
ADRC, SPIN, TRIAD, and WRAP) or the p-taul81/AB42 ratio
(ADC, ADNI, and PREVENT-AD). Cohort-specific thresholds for
positivity were applied, as validated previously in each co-
hort.

Statistical Analysis

Plasma p-tau217 differences by A status were assessed with
t test and Cohen d. Receiver operating characteristic curves
were used to compare the performance of plasma p-tau217 lev-
els against Af positivity. We performed 2 main set of analyses
using plasma p-tau217 alone or in combination with CSF or PET.

Predictive Accuracy of Plasma P-tau217

We evaluated the ability of plasma p-tau217 to predict Af3 posi-
tivity using 3 outcomes: A positivity via either CSF or AB PET
(asingle positive result suffices), AP positivity via CSF, and A3
positivity via PET (to overcome the different set of biomark-
ers available in the different cohorts). This approach allowed
robust evaluation of AP status across soluble (CSF) and depos-
ited (PET) biomarkers.

Logistic regression models were used to calculate prob-
abilities of AP positivity, with age as a covariate. We used age
as an additional variable to help our predictive model be-
cause is a very easy assessment to obtain, but we also tested
other models in the sensitivity analyses. Thresholds for p-
tau217 positivity were determined in a part of the sample (30%)
using the cutpointr package in R, optimizing sensitivity while
targeting high specificity (95% or 97.5%) to maximize PPVs.
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Note that PPV = (sensitivity x prevalence) / {[sensitiv-
ity x prevalence] + [(1 - specificity) x (1 - prevalence)]}, and
thus it depends on prevalence. These thresholds were tested
in the rest of the sample (70%), assessing PPVs, negative pre-
dictive values (NPVs), accuracy, and the proportion of posi-
tive cases detected. Bootstrapping (1000 resamples) was used
to assess result variability using the boot package in R.

Utility of Adding CSF or PET

We assessed the added value of combining plasma p-tau217
with CSF or PET for predicting AB positivity through 2 sets of
analyses, using either CSF or PET as the reference standard.
In the first analysis, with CSF as the reference, we compared
3 strategies: plasma only, PET only, and a 2-step approach in
which only plasma-positive individuals underwent PET. In the
second analysis, using PET as the reference, we evaluated
plasma only, CSF only and a 2-step approach where plasma-
positive individuals received CSF testing. This design al-
lowed us to model 2 widely used clinical reference standards
for determining A status.

Utility for Screening

Additionally, we conducted recruitment simulations for a hy-
pothetical clinical trial aiming to enroll 100 AB-positive cog-
nitively unimpaired participants. We compared 5 strategies:
CSF only, PET only, plasma only, and 2-step approaches in-
volving plasma followed by either CSF or PET. For each strat-
egy, we estimated (1) the number of individuals that would
need to be screened to recruit 100 true AB-positive partici-
pants, (2) the number of CSF or PET tests required, and (3) the
number of participants ultimately enrolled, including those in-
correctly classified as AP positive. All analyses were per-
formed separately using CSF and PET as the reference stan-
dard.

Main analyses were conducted using optimal 95% speci-
ficity thresholds, but we also simulated participants screened,
CSF/PET tests conducted, and total enrollees for different speci-
ficity thresholds (75%-97.5%). Costs were compared across sce-
narios using plasma:CSF:PET cost ratios of 1:4:16, 1:5:10, 1:6:
25, and 1:8:20, due to the large variability in costs among
centers.

Mass Spectrometry vs Immunoassay

Additionally, comparative analyses were conducted for par-
ticipants with both immunoassay- and mass spectrometry-
based p-tau217 measures. Thresholds were calculated in the
full dataset due to the smaller sample size.

Additional Analyses
Sensitivity analyses also explored models with different co-
variates (none, age only or age and APOE €4 carriership), or dif-
ferent quantitative Ap PET thresholds. We also tested differ-
ent specificity thresholds in the 2-step approach. Finally, we
also did sensitivity analyses by age ranges.

All statistical analyses were performed with R version 4.3.1
(R Foundation). Statistical comparisons were performed using
bootstrapping (n = 1000 resamples with replacement). 2-tailed
Pvalues less than .05 were considered significant. Only one
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Table. Sample Description

CSF or PET CSF and PET

Characteristic (n =2916) (n=1747)
Age, mean (SD), y 66.9 (9.91) 66.3(9.11)
Sex, No. (%)

Female 1667 (57.2) 1005 (57.5)

Male 1249 (42.8) 742 (42.5)
APOE €4 carriers, No. (%) 1108 (38.1) 735 (42.1)

No.? 2908 1746
P-tau217, z score, mean (SD) 0.457 (1.36) 0.492 (1.39)
AB positive, No. (%)° 971(33.3) 560 (32.1)
AB PET positive, No. (%) 826 (28.3) 355(20.3)

No.? 2745 1747
Centiloids 13.1(31.8) 11.3(30.8)

No.? 2336 1711
CSF positive, No. (%) 542 (28.3) 531(30.4)

No.? 1918 1747

Abbreviations: AB, amyloid B; CSF, cerebrospinal fluid; NA, not applicable;

p-tau217, phosphorylated tau 217; PET, positron emission tomography.

2 Number of individuals for whom data were available in each respective
category.

b AB positivity, defined as Centiloid >25 or visual assessment, was determined
by either AB PET or CSF biomarker positivity.

participant with extreme plasma p-tau217 levels (z score, 11.3)
was excluded, resulting in the final sample of 2916 partici-
pants.

.|
Results

Plasma p-tau217 measurements and either A PET or CSF AD
biomarkers were available from 2916 cognitively unimpaired
individuals. Cohort-specific participant characteristics are de-
tailed in eTable 5 in Supplement 1. Among these, 1747 partici-
pants had both AB PET and CSF AD biomarkers, 998 had only
ABPET, and 171 had only CSF AD biomarkers. Participants had
amean (SD) age of 66.9 (9.9) years; 1667 (57.2%) were women
and 1249 (42.8) were men; 1108 (38.1%) carried at least 1 APOE
€4 allele (Table). AB status was determined as positive if either
CSF (using cohort-specific thresholds) or PET (Centiloids >25
or visual assessment; eFigure 1A-B in Supplement 1)3>-3¢ was
positive. If both measures were available, a positive result in
either was sufficient for positive classification. The preva-
lence of AB positivity was 33.3% (n = 971) in the whole sample
and 32.1% (n = 560) in individuals with both A PET and CSF
AD biomarkers.

Detection of Ap Status Using Plasma P-tau217
As expected, plasma p-tau217 levels were higher in partici-
pants assessed as Af positive (eFigure 2A in Supplement 1).
Plasma p-tau217, together with age, predicted AB positivity in
cognitively unimpaired individuals with an area under the
curve of 83% (95% CI, 81-85) (eFigure 2B in Supplement 1).
When determining an optimal cutoff yielding 95% speci-
ficity in the training set, the accuracy of the model was 81%
(95% CI, 80-82) with PET or CSF as the reference standard

jamaneurology.com

Downl oaded from j amanet wor k. com by guest on 06/ 11/ 2026

Original Investigation Research

(Figure 1A and B; eTable 6 in Supplement 1) and PPV was 79%
(95% CI, 74-84). However, plasma p-tau217 only identified 46%
of all AB-positive cases as defined by the reference standard.
Similar results were observed when CSF alone was used as the
reference standard (PPV, 79%; 95% CI, 74-85; accuracy 82%;
95% CI, 81-83; n = 1918) (Figure 1C) and when PET alone was
the reference standard (PPV, 76%; 95% CI, 70-81; accuracy 86;
95% CI, 85-87; n = 2745) (Figure 1D).

A more stringent cutoff, yielding 97.5% specificity,
achieved higher PPV (85%; 95% CI, 80-90), lower sensitivity
(35%; 95% CI, 27-43) but similar accuracy (80%; 95% CI, 78-
81) than the 95% specificity threshold. Other specificity thresh-
olds are presented in eFigure 1Cin Supplement 1 showing that
only very high specificity thresholds (99.5%) could render PPVs
higher than 90%.

Enhanced Detection of Cognitively Unimpaired ApB-Positive
Individuals Using a 2-Step Approach

Next, we aimed to investigate whether the clinical accuracy
could be improved by confirming the plasma p-tau217 results
with a second biomarker modality (ie, PET or CSF) in partici-
pants with a positive plasma p-tau217 result (Figure 2A). This
2-step approach was compared to scenarios using either PET
or CSF tests alone or plasma p-tau217 alone.

When AB PET was used to confirm the plasma p-tau217 test
and CSF was the reference standard (Figure 2B), the PPV was
81% (95% ClI, 75-87) for plasma p-tau217 alone, 92% (95% ClI,
90-94) for PET alone, and 99% (95% CI, 98-100) for the 2-step
approach (positive plasma p-tau217 followed by PET). In the
2-step approach, 73% of individuals with a positive p-tau217
test were also PET positive. Of all CSF-positive participants (ref-
erence), only 49% (95% CI, 41-57) were detected using plasma
p-tau217 alone, 61% (95% CI, 59-64) with PET alone, and 44%
(95% CI, 37-50) with the 2-step approach (eTable 7 in Supple-
ment 1).

We also tested the reversed approach, in which CSF was
used to confirm the plasma p-tau217 test and AR PET was the
reference standard (Figure 2C). Following this approach, PPVs
were 76% (95% CI, 68-83) for plasma alone, 62% (95% CI, 60-
63) for CSF alone, and 91% (95% CI, 86-95) for the 2-step ap-
proach (positive plasma p-tau217 followed by CSF). In this sce-
nario, 82% of plasma-positive cases were CSF positive. Plasma
p-tau217 alone detected 60% (95% CI, 50-67) of all PET-
positive participants (reference), CSF alone detected 93% (95%
CI, 91-94), and the 2-step approach detected 59% (95% CI, 50-
66) (eTable 7 in Supplement 1).

The primary advantage of the 2-step approach was a sig-
nificant reduction in false positives, from 44 (19.4% of the posi-
tives) with plasma alone to 2 (0.1% of the positives) with the
2-step model using CSF positivity as reference. From 46 (23.8%
of the positives) to 14 (8.8% of the positives) using PET posi-
tivity as reference (Figure 2D and E). Comparison of individu-
als’ characteristics selected by each approach is presented in
eFigure 3 in Supplement 1.

Implications for Preclinical AD Trials
We next evaluated how the different strategies would impact
recruitment for a hypothetical clinical trial aiming to enroll 100
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Figure 1. Plasma Phosphorylated Tau 217 (P-tau217) as a Stand-Alone Confirmatory Marker of Amyloid B (AB) Positivity
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A, A schematic overview of the plasma-only approach is depicted. B-D, Clinical
accuracy of plasma p-tau217 is shown for 2 specificity thresholds (95% and
97.5%) across different reference standards: AB positivity assessed by either AR
positron emission tomography (PET) or cerebrospinal fluid (CSF) (B), CSF only
(C), and AB PET only (D). Dashed lines represent the maximum values
achievable by a perfect biomarker. The percentage of positive individuals

selected by plasma is shaded in the right column. In the bar plots, individuals
who would not be selected out of those who were AB positive (ie,
false-negative rate) are shown in a lighter color. E-G, Cross-tables display
predicted vs reference status for each outcome stratified by specificity
thresholds. PPV indicates positive predictive value.
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Figure 2. Comparison of Clinical Accuracy Between the 2-Step Approach, Plasma Only, and Cerebrospinal Fluid (CSF) or Positron Emission

Tomography (PET) Strategies
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A, Schematic representation of the 2-step approach. B-C, Statistical results are
shown for using CSF (B) or amyloid B (AB) PET (C) as the reference standard.
Dashed lines indicate the maximum achievable values for a perfect biomarker.
The percentage of positive individuals selected by each technique is shaded in
the right column. In the bar plots, individuals who would not be selected out of

those who were AB positive (ie, false-negative rate) are shown in a lighter color.
Plasma positivity was determined using a threshold based on 95% specificity
across all approaches. D-E, Cross-tables illustrate predicted vs reference status
for each outcome, comparing the 3 approaches. P-tau217 indicates
phosphorylated tau 217; PPV, positive predictive value.

AB-positive cognitively unimpaired participants. First, we es-
timated the number of individuals that would need to be
screened under each approach. Using CSF as the reference stan-
dard for AP status (30% positive), we found that 329 partici-
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pants would need to be screened when CSF was used for
screening, 536 with amyloid PET alone, 677 with plasma p-
tau217 alone or plasma followed by CSF, and 760 with plasma
followed by PET (Figure 3A).
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Figure 3. Implications of Different Recruitment Strategies for a Hypothetical Clinical Trial Enrolling 100 Amyloid B (AB)-Positive Participants
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The figure compares the impact of 5 recruitment strategies: positron emission
tomography (PET) only, cerebrospinal fluid (CSF) only, plasma only, a 2-step
approach using plasma followed by CSF, and a 2-step approach using plasma
followed by PET. Results are presented separately using CSF (A-C) or PET (D-F)
as the reference standard for A positivity. The first column (A and D) shows the
number of individuals that would need to be initially screened under each
approach for achieving 100 AB-positive individuals. The second column (B and

E) shows the number of CSF or PET confirmatory tests required for each
approach. The third column (C and F) shows the number of individuals
ultimately included in the trial. Individuals who would be included but were AR
negative (ie, false positives) are shown in a lighter color. Plasma positivity was
determined using a threshold set at 95% specificity across all approaches.
P-tau217 indicates phosphorylated tau 217.

We then assessed how many CSF or PET tests would be re-
quired under each strategy, focusing on the potential benefit
of using plasma p-tau217 as an initial screening step. Plasma-
based approaches substantially reduced the number of con-
firmatory tests needed: plasma followed by CSF required lum-
bar punctures in only 124 individuals, while plasma followed
by PET required just 139 PET scans. These figures were sig-
nificantly lower than the 329 CSF tests or 536 PET scans needed
when using CSF or PET alone, respectively (Figure 3B).

Finally, we evaluated how many participants would ulti-
mately be enrolled in the trial. Since neither plasma nor PET
perfectly identified CSF-positive individuals, some false posi-
tives were included in plasma- or PET-based strategies. The
plasma-only approach led to 24 additional participants being
enrolled, PET alone added 8, and plasma followed by PET
added just 1 extra participant, beyond the target of 100 AB-
positive cognitively unimpaired individuals (Figure 3C). Simi-
lar findings were observed when PET was used as the refer-
ence standard instead of CSF (Figures 3D-F).
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We also explored how the different approaches would
translate into costs of recruitment using different plasma:CSF:
PET costs ratios (1:4:16, 1:5:10, 1:6:25, and 1:8:20) due to the
large cost differences between centers (eFigure 4 in Supple-
ment 1). In summary, all approaches were more economic rela-
tive to AB PET alone for recruitment (saved when using CSF:
46%-74%; plasma: 80%-92%; 2-step with CSF: 66%-85%). The
plasma-only approaches were the cheapest methods for re-
cruitment in all cases, closely followed by the 2-step ap-
proach using plasma followed by CSF.

Comparison of Mass Spectrometry- and
Immunoassay-Based Plasma Measurements

Plasma ratios of p-tau2l7 to non-p-tau2l7 (termed
%p-tau217) as measured by mass spectrometry have been
shown to be superior to immunoassay-based p-tau217
tests'?:1°:3° and noninferior to US Food and Drug
Administration-approved CSF AD tests.'® However,
immunoassay-based methods require less complex infra-
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Figure 4. Comparison of Plasma Only as a Confirmatory Test for Prediction of Amyloid Positivity Using Mass Spectrometry vs Highly Accurate

Immunoassay
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Clinical accuracy of plasma phosphorylated tau 217 measured by mass
spectrometry and immunoassay is compared for assessing amyloid 8 (AB)
positivity based on either cerebrospinal fluid (CSF) or positron emission
tomography (PET), using thresholds set at 95% specificity in the whole sample.
Dashed lines indicate the maximum values achievable by a perfect biomarker.
The percentage of positive individuals selected by plasma is shaded in the right
column. In the bar plots, individuals who would not be selected out of those

who were AB positive (ie, false-negative rate) are shown in a lighter color. Mass
spectrometry methods were all performed at Washington University or by C2N
Diagnostics, independently for each cohort. Immunoassay methods included Eli
Lilly and Janssen platforms. PPV indicates positive predictive value.

2Statistically significant differences (P < .05) in the specified statistic when
comparing immunoassay to mass spectrometry.

structure and can be automated, streamlining their use.
Therefore, we performed a head-to-head comparison in all
the participants with %p-tau217 measured mass spectro-
metry vs p-tau217 measured by immunoassay (n = 964,
eTable 8 in Supplement 1). Notably, both methods were
measured with different assays for different cohorts, so we
z-transformed all p-tau217 levels. The difference between
AB-positive vs AB-negative cases in 964 individuals was
larger in mass spectrometry-based %p-tau217 than for
immunoassay-based p-tau217 (Cohen d, 1.47 vs Cohen d,
1.29, respectively; P < .001) (eFigure 2C-E in Supplement 1).
The mass spectrometry method also had significantly
higher overall accuracy (88% [95% CI, 86-90] vs 82% [95%
CI, 79-84]; P < .001) and true AB-positive detection rate
(69% [95% CI, 64-75] vs 49% [95% CI, 43-55]; P < .001),
while PPVs were not significantly different (85% [95% CI,
81-90] vs 80% [95% CI, 74-86]; P = .12) (Figure 4; eTable 9
in Supplement 1). Similar results were obtained when study-
ing BioFINDER-2 only individuals, in which only 1 method
was used for immunoassay and 1 for mass spectrometry
(eTable 10 in Supplement 1).

Sensitivity Analyses

Additional analyses incorporating both age and APOE €4 car-
riership showed significantly improved accuracy (81% vs 83%)
and detection rates for AB-positive cases (46% vs 51%) (eFig-
ure 5 in Supplement 1), compared to using age alone. Find-
ings using alternative AP PET positivity thresholds are pre-
sented in eFigure 6 in Supplement 1. A lower threshold (more
sensitive; Centiloid >12) increased PPVs but reduced overall ac-
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curacy and detection rates, while a higher threshold (more spe-
cific; Centiloid >37) had the opposite effect.

In the 2-step approach, we applied a more sensitive
plasma p-tau217 threshold (85% specificity) only when fol-
lowed by a CSF or PET test. The rationale was that less spe-
cific tests are suitable for screening, as more specific tests
can later confirm the presence of pathology. This strategy
increased the proportion of positive cases (55%-81% for 85%
specificity vs 44%-59% for 95% specificity threshold) while
maintaining high PPVs (81%-97% vs 91%-99%) (eFigure 7 in
Supplement 1). Similar to our previous analysis, using a
more sensitive plasma p-tau217 threshold increased the
number of CSF and PET tests performed (-57% for 75%
specificity vs -75% for 97.5% specificity threshold, com-
pared to using them with all individuals) and the final num-
ber of participants included in the trial (30% vs 6%) (eFig-
ure 8 in Supplement 1). Also, less participants required
plasma screening (17% for 75% specificity vs 131% for 97.5%
specificity threshold), but lower percentage of plasma-
positive cases were subsequently confirmed by CSF or PET
tests (61% vs 87%) (eFigure 8 in Supplement 1).

Sensitivity analyses restricted to plasma p-tau217 mea-
surements from a single assay and site (Eli Lilly, measured in
Lund University; n = 1670) showed improved accuracy (85%
vs 81%) and detection rates (56% vs 46%), although PPVs re-
mained similar (80% vs 79%) (eTable 11in Supplement 1). PPVs
also increased with age (<60 years: 38% to =80 years: 93%),
while NPVs decreased with age (<60 years: 91% to >80 years:
66%), when using plasma p-tau217 levels as predictor of AB
positivity (eTable 12 in Supplement 1).

JAMA Neurology November 2025 Volume 82, Number 11

129


https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamaneurol.2025.3217?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaneurol.2025.3217
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamaneurol.2025.3217?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaneurol.2025.3217
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamaneurol.2025.3217?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaneurol.2025.3217
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamaneurol.2025.3217?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaneurol.2025.3217
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamaneurol.2025.3217?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaneurol.2025.3217
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamaneurol.2025.3217?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaneurol.2025.3217
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamaneurol.2025.3217?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaneurol.2025.3217
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamaneurol.2025.3217?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaneurol.2025.3217
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamaneurol.2025.3217?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaneurol.2025.3217
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamaneurol.2025.3217?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaneurol.2025.3217
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamaneurol.2025.3217?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaneurol.2025.3217
http://www.jamaneurology.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaneurol.2025.3217

1130

Research Original Investigation

|
Discussion

The main finding of this cohort study is that plasma p-tau217
was an effective marker for identifying AB positivity in cogni-
tively unimpaired individuals. When used alone, plasma p-
tau217 correctly identified approximately 80% of AB-positive
cases. A 2-step approach, involving confirmatory CSF or PET
testing following a positive plasma p-tau217 result, enhanced
the PPV to greater than 95%, while maintaining high sensitiv-
ity. This strategy reduced the need for PET or CSF testing by
over 40%, compared with a workflow that omits plasma screen-
ing. Compared to immunoassay methods, a mass spectrom-
etry-based p-tau217 test, which might be less scalable, achieved
somewhat higher accuracy and detected more AB-positive in-
dividuals, but PPVs were comparable between methods. These
findings underscore the clinical value of plasma p-tau217 as a
tool for early AD detection, with implications for secondary
prevention trials and future treatment programs when
available.

From a clinical perspective, plasma p-tau217, in combi-
nation with brief cognitive assessment, may serve as an
effective screening tool in primary and secondary care, par-
ticularly in clinical settings where access to PET imaging or
lumbar puncture is limited. Integration into clinical practice
is currently constrained by the lack of approved treatments
for asymptomatic individuals. However, this landscape is
expected to change significantly as disease-targeting treat-
ments become available for preclinical AD. In anticipation of
this shift, our findings have direct ramifications for the
design of preclinical AD trials, where minimizing the inclu-
sion of AB-negative participants is essential. The high PPVs
observed in our study with plasma p-tau217 are particularly
relevant in these trial settings, whereas a lower NPV—
and the associated risk of missed AB-positive cases—is less
detrimental. Although PPVs in cognitively unimpaired indi-
viduals were slightly lower than those reported in sympto-
matic populations (ie, mild cognitive impairment or
dementia),'®22:40 this difference mainly reflects the lower
A prevalence in cognitively unimpaired individuals, which
is a key determinant of PPV.*! To improve detection perfor-
mance, we evaluated more sensitive p-tau217 quantification
methods. Consistent with prior work,'?'>:39 mass spectro-
metry improved sensitivity by identifying additional
AB-positive cases, although PPVs remained comparable to
those achieved with immunoassays. This highlights the
need for complementary strategies to reach higher certainty
in plasma-positive cases.

In this regard, implementing a 2-step approach*? combin-
ing plasma screening with confirmatory CSF or PET testing
proved effective in reducing false positives without compro-
mising sensitivity. This approach may substantially reduce cost
and patient burden relative to testing all individuals with CSF
or PET. In contrast, relying solely on plasma p-tau217 without
confirmatory CSF or PET to achieve a PPV over 90% would re-
quire more stringent thresholds, which in turn would reduce
sensitivity. While ongoing efforts to standardize plasma col-
lection and analysis may improve sensitivity, this trade-off'is
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especially relevant in trials relying solely on plasma p-tau217
to detect preclinical AD, such as TRAILBLAZER-ALZ3
(NCT05026866) and TRAILRUNNER-ALZ3 (NCT06653153),
and in potential future clinical applications. The 2-step
alternative strategy, as adopted in studies like AHEAD 3-45,38
preserves high enrollment rates while mitigating false
positive risks. Ultimately, strategy selection should align with
the intervention’s risk profile: a 1-step approach may suffice
for low-risk, cost-effective treatments, whereas higher-risk
or resource-intensive therapies may warrant a 2-step
approach to optimize PPV. Tailoring plasma thresholds and
selection strategies to specific clinical or trial objectivesis thus
essential.

Our analyses also displayed differential performance
between CSF and PET reference standards, likely due to
their detection of different phases of Af3 pathology. CSF A3
biomarkers tend to become abnormal earlier than AB PET.**
Accordingly, CSF identified more true positives, while
AP PET exhibited a higher PPV. To better align PET classifi-
cation with CSF detection in early-stage populations,3®
we applied a relatively sensitive quantitative AB-PET
threshold (25 Centiloids) while being clinically relevant,
consistent with prior studies®*>:*44> and supported by our
own data (eFigure 1 in Supplement 1).2” This threshold
approximates traditional visual-read criteria for Ap
positivity.3” Sensitivity analyses confirmed that more strin-
gent PET thresholds improved accuracy but reduced PPV,
reflecting the impact of disease prevalence on predictive
metrics.

Strengths and Limitations

Previous studies in cognitively unimpaired populations
have often been limited by small sample sizes,*®*” with
notable exceptions like the A4 and LEARN studies.*® Our
study, drawing from 12 independent cohorts, strengthens
the generalizability of these findings and underscores
the importance of large-scale, population-representative
plasma biomarker studies in early AD. As the field moves
toward earlier detection and intervention, cognitively unim-
paired individuals will play an increasingly central role in
clinical trials and therapeutic strategies.” Thus, our results
can help guide the design of future trials and treatment pro-
tocols. Nonetheless, we acknowledge several limitations.
The use of multiple cohorts introduced variability in
biomarker measurements. To mitigate this, we used harmo-
nization methods, such as the Centiloid scale3* for PET,
or using AP42 ratios with p-taul81 or AB40 for CSF to
account for variability in production and clearance rates*®
and applying cohort-specific thresholds consistent
with clinical practices. While plasma p-tau217 levels were
harmonized using cohort-specific z scores, a unified proto-
col, such as the CentiMarker,>° may further enhance repro-
ducibility. Further work should be done for the establish-
ment of reliable and generalizable cutoffs for plasma
p-tau217. Additionally, the AP prevalence in our sample was
slightly higher than in the general cognitively unimpaired
population, suggesting the need for validation in more
diverse samples.
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Conclusions

The findings in this study support the clinical utility of plasma
p-tau217 as a stand-alone tool for identifying preclinical AD but
suggest that confirmatory CSF or PET test in those with ab-
normal p-tau217 would further improve the PPV in many clini-

ARTICLE INFORMATION
Accepted for Publication: July 4, 2025.

Published Online: September 15, 2025.
doi:10.1001/jamaneurol.2025.3217

Correction: This article was corrected on
November 17, 2025, to fix the number of
participants listed in the Key Points and Methods
section of the article.

Open Access: This is an open access article
distributed under the terms of the CC-BY License.
© 2025 Salvadé G et al. JAMA Neurology.

Author Affiliations: Clinical Memory Research
Unit, Department of Clinical Sciences Malmd, Lund
University, Lund, Sweden (Salvadd, Janelidze, Bali,
Dolado, Pichet Binette, Stomrud,
Mattsson-Carlgren, Palmqvist, Ossenkoppele,
Hansson); Translational Neuroimaging Laboratory,
McConnell Brain Imaging Centre, The McGill
University Research Centre for Studies in Aging,
Montréal, Quebec, Canada (Therriault, Rahmouni,
Rosa-Neto); Montreal Neurological Institute, McGill
University, Montreal, Quebec, Canada (Therriault,
Rahmouni, Rosa-Neto); Department of Psychiatry
and Neurochemistry, Institute of Neuroscience and
Physiology, The Sahlgrenska Academy, University of
Gothenburg, MéIndal, Sweden (Brum); Graduate
Program in Biological Sciences: Biochemistry,
Universidade Federal do Rio Grande do Sul, Porto
Alegre, Brazil (Brum); Memory Clinic, Skane
University Hospital, Malmé, Sweden (Stomrud,
Mattsson-Carlgren, Palmqyvist); Wallenberg Center
for Molecular Medicine, Lund University, Lund,
Sweden (Mattsson-Carlgren); Alzheimer Center
Amsterdam, Amsterdam University Medical Center,
Vrije Universiteit, Amsterdam, the Netherlands
(Coomans, van der Flier); Amsterdam
Neuroscience, Brain Imaging, Amsterdam, the
Netherlands (Coomans); Neurochemistry
Laboratory, Amsterdam University Medical Center,
Vrije Universiteit Amsterdam, the Netherlands
(Teunissen); Amsterdam Neuroscience,
Neurodegeneration, Amsterdam, the Netherlands
(Teunissen, van der Flier, Ossenkoppele);
Epidemiology and Data Science, Amsterdam
University Medical Center, Amsterdam, the
Netherlands (van der Flier); Washington University
School of Medicine in St Louis, St Louis, Missouri
(Benzinger, Schindler); Knight Alzheimer Disease
Research Center, St Louis, Missouri (Benzinger,
Schindler); BarcelonaRReta Brain Research Center,
Barcelona, Spain (Salvadd, Gispert, Sudrez-Calvet);
Centro de Investigacion Biomédica en Red
Bioingenieria, Biomateriales y Nanomedicina,
Instituto de Salud Carlos I, Madrid, Spain (Gispert);
Universitat Pompeu Fabra, Barcelona, Spain
(Gispert); Hospital del Mar Medical Research
Institute, Barcelona, Spain (Gispert, Suarez-Calvet);
Centro Nacional de Investigaciones
Cardiovasculares, Madrid, Spain (Gispert); Clinical
Neurochemistry Laboratory, Sahlgrenska University
Hospital, MéIndal, Sweden (Blennow); Department

jamaneurology.com

Original Investigation Research

cal scenarios. The latter 2-step approach may streamline ac-

curate identification of individuals with preclinical AD. The use
of plasma p-tau217 as a stand-alone tool or as part of a 2-step

of Psychiatry and Neurochemistry, Institute of
Neuroscience and Physiology, The Sahlgrenska
Academy at the University of Gothenburg,
Gothenburg, Sweden (Blennow); Paris Brain
Institute, ICM, Pitié-Salpétriere Hospital, Sorbonne
University, Paris, France (Blennow);
Neurodegenerative Disorder Research Center,
Division of Life Sciences and Medicine, and
Department of Neurology, Institute on Aging and
Brain Disorders, University of Science and
Technology of China and First Affiliated Hospital of
the University of Science and Technology of China,
Hefei, People’s Republic of China (Blennow);
Department of Molecular Imaging & Therapy,
Austin Health, Melbourne, Victoria, Australia
(Doré); The Florey Institute of Neuroscience and
Mental Health, The University of Melbourne,
Parkville, Victoria, Australia (Feizpour, Rowe); Sant
Pau Memory Unit, Department of Neurology,
Institut d'Investigacié Biomedica Sant Pau, Hospital
de La Santa Creu | Sant Pau, Barcelona, Spain
(Alcolea, Fortea); Centro de Investigacion
Biomédica en Red en Enfermedades
Neurodegenerativas, Centro de Investigacion
Biomédica en Red en Enfermedades
Neurodegenerativas, Madrid, Spain (Alcolea,
Fortea); Barcelona Down Medical Center, Fundacié
Catalana Sindrome de Down, Barcelona, Spain
(Fortea); Centre for Studies on Prevention of
Alzheimer's Disease, Douglas Mental Health
Institute, Montreal, Quebec, Canada (Villeneuve);
Department of Psychiatry, Faculty of Medicine,
McGill University, Montreal, Quebec, Canada
(Villeneuve); Wisconsin Alzheimer’s Disease
Research Center, University of Wisconsin-Madison
School of Medicine and Public Health, Madison
(Johnson); Wisconsin Alzheimer's Institute,
University of Wisconsin School of Medicine and
Public Health, Madison (Johnson); Centre for
Studies on Prevention of Alzheimer's Disease,
Montreal, Quebec, Canada (Rosa-Neto);
Department of Neurology, Mayo Clinic, Rochester,
Minnesota (Petersen); Department of Radiology,
Mayo Clinic, Rochester, Minnesota (Jack); Servei de
Neurologia, Hospital del Mar, Barcelona, Spain
(Sudrez-Calvet); Alzheimer Center Amsterdam,
Neurology, Amsterdam University Medical Center,
Amsterdam, the Netherlands (Ossenkoppele); The
Australian e-Health Research Centre,
Commonwealth Scientific and Industrial Research
Organisation, Melbourne, Victoria, Australia (Doré);
Department of Molecular Imaging and Therapy.,
Austin Health, Melbourne, Victoria, Australia
(Feizpour, Rowe); Florey Department of
Neuroscience and Mental Health, The University of
Melbourne, Melbourne, Victoria, Australia
(Feizpour, Rowe).

Author Contributions: Dr Salvadé had full access
to all of the data in the study and takes
responsibility for the integrity of the data and the
accuracy of the data analysis.

Concept and design: Salvadd, Ossenkoppele,

approach will reduce resource demands, and minimize un-
necessary burdensome PET or CSF procedures, ultimately ac-
celerating the development and implementation of early-
stage AD therapeutics.

Hansson.

Acquisition, analysis, or interpretation of data: All
authors.

Drafting of the manuscript: Salvadé, Rosa-Neto,
Ossenkoppele, Hansson.

Critical review of the manuscript for important
intellectual content: Salvado, Janelidze, Bali, Ordufia
Dolado, Therriault, Scheeren Brum, Pichet Binette,
Stomrud, Mattsson-Carlgren, Palmgvist, Coomans,
Teunissen, van der Flier, Rahmouni, Benzinger,
Gispert, Blennow, Dore, Feizpour, Rowe, Alcolea,
Fortea, Villeneuve, Johnson, Rosa-Neto, Petersen,
Jack, Schindler, Sudrez-Calvet, Hansson.
Statistical analysis: Salvadé.

Obtained funding: Salvado, Therriault,
Mattsson-Carlgren, Palmqvist, Benzinger, Gispert,
Blennow, Rowe, Alcolea, Fortea, Villeneuve,
Schindler, Sudrez-Calvet, Ossenkoppele, Hansson.
Administrative, technical, or material support: Bali,
Ordufia Dolado, Therriault, Palmqvist, Coomans,
Teunissen, Rahmouni, Benzinger, Feizpour, Rowe,
Fortea, Petersen, Schindler, Suarez-Calvet,
Hansson.

Supervision: Salvado, Therriault, Palmqvist,
Benzinger, Gispert, Blennow, Rosa-Neto,
Ossenkoppele, Hansson.

Conflict of Interest Disclosures: Dr Salvadé
reported grants from European Union’'s Horizon
2020 Research and Innovation Program under
Marie Sktodowska-Curie action, Alzheimer's
Association Research Fellowship, Brightfocus
Foundation, Alzheimerfonden, Greta och Johan
Kocks, and Strategic Research Area MultiPark
(Multidisciplinary Research in Parkinson’s Disease)
during the conduct of the study as well as personal
fees from Springer, Adium, Biogen, and GE
Healthcare outside the submitted work. Dr
Janelidze reported grants from Swedish Alzheimer
Foundation outside the submitted work. Dr
Therriault reported personal fees from Alzheon and
Neurotorium outside the submitted work. Dr
Mattsson-Carlgren reported personal fees from Eli
Lilly, Merck, and Biogen outside the submitted
work. Dr Palmqvist reported research support (paid
to institution) from Avid and ki:elements through
Alzheimer's Drug Discovery Foundation. In the past
3 years, he has received consultancy and/or speaker
fees from BioArtic, Biogen, Eisai, Eli Lilly, Novo
Nordisk, and Roche. Dr Teunissen reported grants
from the European Commission, Innovative
Medicines Initiatives 3TR, the European UnionJoint
Programme-Neurodegenerative Disease Research,
European Partnership on Metrology, cofinanced
from the European Union’s Horizon Europe
Research and Innovation Programme and by the
Participating States, Horizon Europe, CANTATE
project funded by the Alzheimer Drug Discovery
Foundation, Alzheimer Association, Michael J Fox
Foundation, Health-Holland, Dutch Research
Council, Alzheimer Drug Discovery Foundation, and
Selfridges Group Foundation:; is a recipient of
ABOARD, which is a public-private partnership

JAMA Neurology November 2025 Volume 82, Number 11

Downl oaded from j amanet wor k. com by guest on 06/ 11/ 2026

1131


https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamaneurol.2025.3217?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaneurol.2025.3217
https://jamanetwork.com/pages/cc-by-license-permissions?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaneurol.2025.3217
http://www.jamaneurology.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaneurol.2025.3217

132

Research Original Investigation

receiving funding from ZonMW and
Health-Holland, Topsector Life Sciences & Health
and of TAP-dementia, a ZonMw funded project in
the context of the Dutch National Dementia
Strategy; has research contracts with Acumen, ADx
Neurosciences, AC-lImmune, Alamar, Aribio, Axon
Neurosciences, Beckman-Coulter, BioConnect,
Bioorchestra, Brainstorm Therapeutics, C2N
diagnostics, Celgene, Cognition Therapeutics, EIP
Pharma, Eisai, Eli Lilly, Fujirebio, Instant Nano
Biosensors, Merck, Muna, Novo Nordisk, Olink,
PeopleBio, Quanterix, Roche, Toyama, Vaccinex,
Vivoryon; serves as editor in chief of Alzheimer
Research and Therapy and on editorial boards of
Molecular Neurodegeneration, Alzheimer’s &
Dementia, Neurology: Neuroimmunology &
Neuroinflammation, Medidact Neurologie/Springer,
and is a committee member to define guidelines for
cognitive disturbances and acute neurology in the
Netherlands; and has consultancy or speaker
contracts for Aribio, Biogen, Beckman-Coulter,
Cognition Therapeutics, Eisai, Eli Lilly, Merck, Novo
Nordisk, Novartis, Olink, Roche, Sanofi, and
Veravas. Dr van der Flier reported grants from
ZonMW, Dutch Research Council, European Union
Joint Programme-Neurodegenerative Disease
Research, European Union Innovative Health
Initiative, Alzheimer Nederland, Hersenstichting
CardioVascular Onderzoek Nederland,
Health-Holland, Topsector Life Sciences & Health,
stichting Dioraphte, Noaber Foundation, Pieter
Houbolt Fonds, Gieskes-Strijbis fonds, stichting
Equilibrio, Edwin Bouw fonds, Pasman stichting,
Philips, Biogen, Novartis-NL, Life-MI, Avid, Roche,
Eli Lilly-NL, Fujifilm, Eisai, and Combinostics and is a
recipient of ABOARD, which is a public-private
partnership receiving funding from ZonMW,
Health-Holland, Topsector Life Sciences & Health;
TAP-dementia, receiving funding from ZonMw, Avid
Radiopharmaceuticals, Roche, and Amprion;
Innovative Health Initiative-PROMINENT and
Innovative Health Initiative-AD-RIDDLE, which are
supported by the Innovative Health Initiative Joint
Undertaking, the European Union’s Horizon Europe
research and innovation programme and COCIR,
European Federation of Pharmaceutical Industries
and Associations, EuropaBio, MedTech Europe, and
Vaccines Europe, with Davos Alzheimer's
Collaborative, Combinostics Oy, C2N Diagnostics,
and neotiv during the conduct of the study (all
funding paid to institution); Dr van der Flier also
reports speaking at Biogen, Danone, Eisai, WebMD
Neurology (Medscape), Novo Nordisk, Springer
Healthcare, and the European Brain Council;
consulting for Oxford Health Policy Forum, Roche,
Biogen, Eisai, Eli Lilly, and Owkin France;
participating on advisory boards for Biogen, Roche,
and Eli Lilly; serving as a member of the steering
committee for the phase 3 EVOKE/EVOKE+ studies
(Novo Nordisk), TRONTIER 1and 2 (Roche), PAVE,
and Think Brain Health; serving as a member of the
scientific leadership group of INRAD, and associate
editor at Brain, the supervisory board at Trimbos
Instituut outside the submitted work (any fees paid
to institution). Dr Benzinger reported grants from
Avid Radiopharmaceuticals during the conduct of
the study and consultant or advisory board fees
from Eisai, Eli Lilly, and J&J outside the submitted
work. Dr Gispert reported grants from GE
Healthcare that provided Flutemetamol doses for
the ALFA+ study during the conduct of the study:;
grants from Hoffmann La Roche and personal fees
from Life Molecular Imaging and Esteve outside the

submitted work; Dr Gispert also received research
support from GE HealthCare, Roche Diagnostics,
and Hoffmann La Roche and speaking or consulting
fees from Roche Diagnostics, Philips Nederlands,
Esteve, Biogen, and Life Molecular Imaging; served
on the molecular neuroimaging advisory board of
Prothena Biosciences; and is founder and co-owner
of BetaScreen; Dr Gispert also reports employment
at AstraZeneca. Dr Blennow reported having served
as a consultant and on advisory boards for AbbVie,
AC Immune, ALZPath, AriBio, Beckman-Coulter,
BioArctic, Biogen, Eisai, Lilly, Moleac, Neurimmune,
Novartis, Ono Pharma, Prothena, Quanterix, Roche
Diagnostics, Sanofi, and Siemens Healthineers; has
served on data monitoring committees for Julius
Clinical and Novartis; has given lectures, produced
educational materials, and participated in
educational programs for AC Immune, Biogen,
Celdara Medical, Eisai, and Roche Diagnostics; and
is a cofounder of Brain Biomarker Solutions in
Gothenburg AB (BBS), which is a part of the GU
Ventures Incubator Program, outside the written
work. Dr Rowe reported advisory fees from
Cerveau Technologies during the conduct of the
study and grants from Eisai to assist recruitment in
the AHEAD preclinical lecanemab trial outside the
submitted work; in addition, Dr Rowe had a patent
issued for CapAIBL software (automated analysis of
amyloid positron emission tomography). Dr Alcolea
reported grants from Instituto de Salud Carlos I1l
during the conduct of the study and personal fees
from Fujirebio-Europe, Roche, Nutricia, Krka
Farmacéutica, Grifols, Eli Lilly, Zambon, Esteve, and
Neuraxpharm outside the submitted work; in
addition, Dr Alcolea had a patent licensed to ADx.
Dr Fortea reported grants from Fondo de
Investigaciones Sanitario, Instituto de Salud Carlos
11, the National Institutes of Health, Generalitat de
Catalunya Spain, Fundaci¢ Tatiana Pérez de
Guzman el Bueno, Alzheimefs Association,
Brightfocus, and Horizon 2020 (European
Commission) during the conduct of the study and
personal fees from lonis, AC Immune, Roche,
Esteve, Biogen, Adamed, Eisai, Eli Lilly, Zambon,
and Perha outside the submitted work; in addition,
Dr Fortea had a patent issued for WO2019175379
(A1 markers of synaptopathy in neurodegenerative
disease). Dr Johnson reported grants from the
National Institutes of Health during the conduct of
the study and personal fees from Enigma
Biomedical and Eli Lilly outside the submitted work.
Dr Rosa-Neto reported funding from Weston Brain
Institute for neuroinflammation research, the
Canadian Institutes of Health Research for tau
propagation research, Fonds de Recherche du
Québec-Santé for aging cohort, and the Colin J.
Adair Charitable Foundation for student support
and advisory board fees from Novo Nordisk, Eisai,
and Eli Lilly. Dr Petersen reported grants from the
National Institute on Aging and the GHR
Foundation during the conduct of the study as well
as personal fees from Roche, Genentech, Eli Lilly,
Novartis, and Novo Nordisk; other from Eisai;
royalties from Oxford University Press; and
producing educational materials for UpToDate and
Medscape. Dr Schindler reported grants from the
National Institute on Aging during the conduct of
the study as well as consulting or advisory board
fees from Eisai, Novo Nordisk, and Eli Lilly outside
the submitted work; Dr Schindler's institution
(Washington University) has an equity interest in
C2N Diagnostics; Dr Schindler reports no personal
financial interests in C2N. Dr Suarez-Calvet

JAMA Neurology November 2025 Volume 82, Number 11

Downl oaded from j amanet wor k. com by guest on 06/ 11/ 2026

Plasma P-Tau217 to Identify Preclinical AD

reported nonfinancial support from Avid
Radiopharmaceuticals and Eli Lilly (provided in-kind
biomarker measurements to the institution); grants
(paid to institution) from Roche Diagnostics, lecture
or advisory board fees (paid to institution) from
Roche Diagnostics, Almirall, Eli Lilly, Novo Nordisk
Grifols outside the submitted work; and in-kind
support for research (to the institution) from ADx
Neurosciences, Alamar Biosciences, ALZpath, Avid
Radiopharmaceuticals, Eli Lilly, Fujirebio, Janssen
Research & Development, Meso Scale Discovery,
and Roche Diagnostics. Dr Ossenkoppele reported
research support from Avid Radiopharmaceuticals,
Janssen Research & Development, Roche,
Quanterix, and Optina Diagnostics; has given
lectures in symposia sponsored by GE Healthcare
and received speaker fees from Springer; and is an
advisory board or steering committee member for
Asceneuron, Biogen, and Bristol Myers Squibb; all
of the aforementioned has been paid to his
institutions. Dr Hansson reported employment at
Eli Lilly. No other disclosures were reported.

Funding/Support: Work at the authors' research
center (Lund University) was supported by the
National Institute of Aging (RO1AG083740),
European Research Council (ADG-101096455),
Alzheimer's Association (ZEN24-1069572,
SG-23-1061717), GHR Foundation, Swedish
Research Council (2022-00775 and 2018-02052,
2021-02219), ERA PerMed (ERAPERMED2021-184),
Knut and Alice Wallenberg Foundation
(2022-0231), Strategic Research Area MultiPark
(multidisciplinary research in Parkinson's disease) at
Lund University, Swedish Alzheimer Foundation
(AF-980907, AF-994229), Swedish Brain
Foundation (FO2021-0293, F02023-0163),
Parkinson Foundation of Sweden (1412/22), Cure
Alzheimer’s Fund, Ronstrom Family Foundation,
Berg Family Foundation, Greta och Johan Kock
Foundation, WASP and DDLS joint call for research
projects (WASP/DDLS22-066), Konung Gustaf V:s
och Drottning Victorias Frimurarestiftelse, Skane
University Hospital Foundation (2020-0000028),
Regionalt Forskningsstod (2022-1259), Bundy
Academy at Lund University
(2025-2026-2024-2428) and the Swedish federal
government under the ALF agreement
(2022-Projekt0080, 2022-Projekt0107). Dr
Salvadé received funding from the European
Union’s Horizon 2020 Research and Innovation
Program under Marie Sktodowska-Curie action
grant agreement number 101061836, an
Alzheimer’s Association Research Fellowship
(AARF-22-972612), the Brightfocus Foundation
(A2024007F), the Alzheimerfonden (AF-980942,
AF-994514, AF-1012218), Greta och Johan Kocks
research grants and travel grants from the Strategic
Research Area MultiPark (multidisciplinary research
in Parkinson’s disease) at Lund University. This
study was also funded by the Instituto de Salud
Carlos Il (Ministerio de Asuntos Econémicos y
Transformacion Digital, Gobierno de Espafia)
through the projects INT21/00073, PI20/01473 and
P123/01786 to Dr Fortea) and the Centro de
Investigacion Biomédica en Red sobre
Enfermedades Neurodegenerativas Program 1,
partly jointly funded by Fondo Europeo de
Desarrollo Regional, Unién Europea, Una Manera de
Hacer Europa, and cofunded by the European
Regional Development Fund/European Social Fund.
This work was also supported by National Institutes
of Health grants RO1AGO56850; R21 AG056974,
RO1AGO61566, RO1AGO81394, and R61AG066543

jamaneurology.com


http://www.jamaneurology.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaneurol.2025.3217

Plasma P-Tau217 to Identify Preclinical AD

to Dr Fortea. It was also supported by Fundacion
Tatiana Pérez de Guzman el Bueno
(11BSP-DOW-2020-151to Dr Fortea) and Horizon
2020-Research and Innovation Framework
Programme from the European Union
(H2020-SC1-BHC-2018-2020 to Dr Fortea). Dr
Sudrez-Calvet received funding from the European
Research Council under the European Union's
Horizon 2020 research and innovation programme
(grant agreement No. 948677); ERA PerMed
(ERAPERMED2021-184); projects PI19/00155 and
P122/00456, funded by Instituto de Salud Carlos IlI
and cofunded by the European Union; and from a
fellowship from la Caixa Foundation (100010434)
and from the European Union’s Horizon 2020
research and innovation programme under the
Marie Sktodowska-Curie grant agreement No
847648 (LCF/BQ/PR21/11840004). The
Translational Biomarkers in Aging and Dementia
cohort is supported by the Weston Brain Institute,
Canadian Institutes of Health Research
(MOP-11-51-31; RFN 152985, 159815 and 162303),
Canadian Consortium of Neurodegeneration and
Aging (MOP-11-51-31-team 1), the Alzheimer's
Association (NIRG-12-92090 and NIRP-12-259245),
Brain Canada Foundation (CFI Project 34874;
33397), the Fonds de Recherche du Québec-Santé
(Chercheur Boursier, 2020-VICO-279314) and the
Colin J. Adair Charitable Foundation. The Wisconsin
Registry for Alzheimer's Prevention cohort was
supported by RO1AG027161, RO1AG021155 and
P30AG062715 from SC Johnson. The Australian
Imaging Biomarkers and Lifestyle Study of Ageing
study is funded by the Commonwealth Scientific
and Industrial Research Organization, and the
National Health and Medical Research Council. The
Sant Pau Initiative on Neurodegeneration cohort
received funding from the Fondo de
Investigaciones Sanitario, Instituto de Salud Carlos
111 (P121/00791, P14/01126, PI17/01019, PI20/01473,
PI13/01532, P116/01825, P118/00335, PI19/00882,
P118/00435, PI22/00611, INT19/00016, INT23/
000438, PI17/01896, and AC19/00103), and the
Centro de Investigacion Biomédica en Red
Enfermedades Neurodegenerativas program,
jointly funded by Fondo Europeo de Desarrollo
Regional, Union Europea, Una manera de hacer
Europa. The Sant Pau Initiative on
Neurodegeneration cohort was also supported by
the National Institutes of Health (grants
1ROT1AG056850-01A1; R21AG056974; and
RO1AGO61566), by Generalitat de Catalunya
(2017-5GR-547, SLTO06/17/125, SLTO06/17/19,
SLT002/16/408), Marato6 TV3 Foundation grants
20141210, 044412 and 20142610, a grant from the
Fundacié Bancaria La Caixa (Down Alzheimer
Barcelona Neuroimaging Initiative project),
Fundacié Catalana Sindrome de Down and
Fundacié Victor Grifols i Lucas. Horizon 21
Consortium is partly funded by Jéréme Lejeune
Foundation. PREVENT-AD was launched in 2011as a
$13.5 million, 7-year public-private partnership
using funds provided by McGill University, the
Fonds de Recherche du Québec-Santé, an
unrestricted research grant from Pfizer Canada, the
J.L. Levesque Foundation, the Lemaire Foundation,
the Douglas Hospital Research Centre and
Foundation, the Government of Canada, and the
Canada Fund for Innovation. Additional funding
sources include the Canadian Institutes of Health
Research (438655), US National Institutes of Health
(ROTAGO68563), Alzheimer's Association,
Alzheimer Society of Canada and Brain Canada

jamaneurology.com

grants. Dr Blennow is supported by the Swedish
Research Council (2017-00915 and 2022-00732),
the Swedish Alzheimer Foundation (AF-930351,
AF-939721, AF-968270, and AF-994551),
Hjarnfonden, Sweden (ALZ2022-0006 and
FO2024-0048-TK-130), the Swedish state under
the agreement between the Swedish government
and the County Councils, the ALF agreement
(ALFGBG-965240 and ALFGBG-1006418), the
European Union Joint Program for
Neurodegenerative Disorders
(JPND2019-466-236), the Alzheimer's Association
2021 Zenith Award (ZEN-21-848495), the
Alzheimer's Association 2022-2025 Grant
(5G-23-1038904 QC), La Fondation Recherche
Alzheimer, the Kirsten and Freddy Johansen
Foundation, and Familjen Ronstréms Stiftelse. Dr
Teunissen is supported by the European
Commission (Marie Curie International Training
Network, grant agreement 860197) and TAME,
Innovative Medicines Initiatives 3TR (Horizon
2020, grant no 831434) EPND (IMI 2 Joint
Undertaking, grant 101034344) and JPND (bPRIDE,
CCAD), European Partnership on Metrology,
cofinanced from the European Union's Horizon
Europe Research and Innovation Programme and
by the participating states (22HLTO7
NEuroBioStand). The CANTATE project was funded
by the Alzheimer Drug Discovery Foundation,
Alzheimer Association, Michael J Fox Foundation,
Health Holland, the Dutch Research Council,
Alzheimer Drug Discovery Foundation, the
Selfridges Group Foundation, and Alzheimer
Netherlands. Dr Teunissen is also a recipient of
ABOARD, which is a public-private partnership
receiving funding from ZonMW (73305095007)
and Health~Holland, Topsector Life Sciences &
Health (LSHM20106), and of TAP-dementia, a
ZonMw-funded project (10510032120003) in the
context of the Dutch National Dementia Strategy.

Role of the Funder/Sponsor: The funders had no
role in the design and conduct of the study;
collection, management, analysis, and
interpretation of the data; preparation, review, or
approval of the manuscript; and decision to submit
the manuscript for publication.

Group Information: The ADNI, ALFA, and
PREVENT-AD Study Groups are listed in
Supplement 2.

Data Sharing Statement: See Supplement 3.

Additional Contributions: We thank all
participants and staff involved in the ADC, ADNI,
AIBL, ALFA, BioFINDER, Knight ADRC, MCSA,
PREVENT-AD, SPIN, TRIAD and WRAP Study
Groups.

REFERENCES

1. World Health Organization. Dementia: key facts.
https://www.who.int/news-room/fact-sheets/
detail/dementia

2. Sims JR, Zimmer JA, Evans CD, et al;

TRAILBLAZER-ALZ 2 Investigators. Donanemab in
early symptomatic alzheimer disease: the

TRAILBLAZER-ALZ 2 Randomized Clinical Trial. JAMA.

2023;330(6):512-527. doi:10.1001/jama.2023.13239
3. van Dyck CH, Swanson CJ, Aisen P, et al.

Lecanemab in early Alzheimer's disease. N Engl J Med.

2023;388(1):9-21. doi:10.1056/NEJM0a2212948

4. Budd Haeberlein S, Aisen PS, Barkhof F, et al.
Two randomized phase 3 studies of aducanumab in

Original Investigation Research

early Alzheimer's disease. J Prev Alzheimers Dis.
2022;9(2):197-210. doi:10.14283/jpad.2022.30

5. Dickson SP, Wessels AM, Dowsett SA, et al. 'Time
saved' as a demonstration of clinical
meaningfulness and illustrated using the
donanemab TRAILBLAZER-ALZ study findings.

J Prev Alzheimers Dis. 2023;10(3):595-599. doi:10.
14283/jpad.2023.50

6. Villemagne VL, Burnham S, Bourgeat P, et al;
Australian Imaging Biomarkers and Lifestyle (AIBL)
Research Group. Amyloid 8 deposition,
neurodegeneration, and cognitive decline in
sporadic Alzheimer’s disease: a prospective cohort
study. Lancet Neurol. 2013;12(4):357-367. doi:10.
1016/S1474-4422(13)70044-9

7. Sperling R, Mormino E, Johnson K. The evolution
of preclinical Alzheimer’'s disease: implications for
prevention trials. Neuron. 2014;84(3):608-622.
doi:10.1016/j.neuron.2014.10.038

8. Aisen PS, Jimenez-Maggiora GA, Rafii MS, Walter
S, Raman R. Early-stage Alzheimer disease: getting
trial-ready. Nat Rev Neurol. 2022:18(7):389-399.
doi:10.1038/s41582-022-00645-6

9. Sperling RA, Donohue MC, Raman R, et al; A4
Study Team. Association of factors with elevated
amyloid burden in clinically normal older
individuals. JAMA Neurol. 2020;77(6):735-745. doi:
10.1001/jamaneurol.2020.0387

10. Hansson O. Biomarkers for neurodegenerative
diseases. Nat Med. 2021;27(6):954-963. doi:10.
1038/s41591-021-01382-x

11. Palmquist S, Janelidze S, Quiroz YT, et al.
Discriminative accuracy of plasma phospho-tau217
for alzheimer disease vs other neurodegenerative
disorders. JAMA. 2020;324(8):772-781. doi:10.
1001/jama.2020.12134

12. Janelidze S, Bali D, Ashton NJ, et al.
Head-to-head comparison of 10 plasma
phospho-tau assays in prodromal Alzheimer's
disease. Brain. 2023;146(4):1592-1601. doi:10.1093/
brain/awac333

13. Salvadé G, Ossenkoppele R, Ashton NJ, et al.
Specific associations between plasma biomarkers
and postmortem amyloid plaque and tau tangle
loads. EMBO Mol Med. 2023;15(5):e17123. doi:10.
15252/emmm.202217123

14. Ashton NJ, Puig-Pijoan A, Mila-Aloma M, et al.
Plasma and CSF biomarkers in a memory clinic:
Head-to-head comparison of phosphorylated tau
immunoassays. Alzheimers Dement. 2023;19(5):
1913-1924. doi:10.1002/alz.12841

15. Schindler SE, Petersen KK, Saef B, et al;
Alzheimer's Disease Neuroimaging Initiative (ADNI)
Foundation for the National Institutes of Health
(FNIH) Biomarkers Consortium Plasma AB and
Phosphorylated Tau as Predictors of Amyloid and
Tau Positivity in Alzheimer's Disease Project Team.
Head-to-head comparison of leading blood tests for
Alzheimer's disease pathology. Alzheimers Dement.
2024;20(11):8074-8096. doi:10.1002/alz.14315

16. Arranz J, Zhu N, Rubio-Guerra S, et al.
Diagnostic performance of plasma pTau,;,, pTau;g;,
ABy.42 and AB,_40 in the LUMIPULSE automated
platform for the detection of Alzheimer disease.
Alzheimers Res Ther. 2024;16(1):139. doi:10.1186/
s13195-024-01513-9

17. Therriault J, Ashton NJ, Pola |, et al. Comparison
of two plasma p-tau217 assays to detect and

JAMA Neurology November 2025 Volume 82, Number 11

Downl oaded from j amanet wor k. com by guest on 06/ 11/ 2026

133


https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamaneurol.2025.3217?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaneurol.2025.3217
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamaneurol.2025.3217?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaneurol.2025.3217
https://www.who.int/news-room/fact-sheets/detail/dementia
https://www.who.int/news-room/fact-sheets/detail/dementia
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2023.13239?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaneurol.2025.3217
https://dx.doi.org/10.1056/NEJMoa2212948
https://dx.doi.org/10.14283/jpad.2022.30
https://dx.doi.org/10.14283/jpad.2023.50
https://dx.doi.org/10.14283/jpad.2023.50
https://dx.doi.org/10.1016/S1474-4422(13)70044-9
https://dx.doi.org/10.1016/S1474-4422(13)70044-9
https://dx.doi.org/10.1016/j.neuron.2014.10.038
https://dx.doi.org/10.1038/s41582-022-00645-6
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamaneurol.2020.0387?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaneurol.2025.3217
https://dx.doi.org/10.1038/s41591-021-01382-x
https://dx.doi.org/10.1038/s41591-021-01382-x
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2020.12134?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaneurol.2025.3217
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2020.12134?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaneurol.2025.3217
https://dx.doi.org/10.1093/brain/awac333
https://dx.doi.org/10.1093/brain/awac333
https://dx.doi.org/10.15252/emmm.202217123
https://dx.doi.org/10.15252/emmm.202217123
https://dx.doi.org/10.1002/alz.12841
https://dx.doi.org/10.1002/alz.14315
https://dx.doi.org/10.1186/s13195-024-01513-9
https://dx.doi.org/10.1186/s13195-024-01513-9
http://www.jamaneurology.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaneurol.2025.3217

1134

Research Original Investigation

monitor Alzheimer's pathology. EBioMedicine.
2024;102:105046. doi:10.1016/j.ebiom.2024.105046

18. Barthélemy NR, Salvadé G, Schindler SE, et al.
Highly accurate blood test for Alzheimer's disease is
similar or superior to clinical cerebrospinal fluid
tests. Nat Med. 2024;30(4):1085-1095. doi:10.
1038/541591-024-02869-z

19. Jonaitis EM, Janelidze S, Cody KA, et al. Plasma
phosphorylated tau 217 in preclinical Alzheimer's
disease. Brain Commun. 2023;5(2):fcad057. doi:10.
1093/braincomms/fcad057

20. Mila-Aloma M, Ashton NJ, Shekari M, et al.
Plasma p-tau231and p-tau217 as state markers of
amyloid-B pathology in preclinical Alzheimer's
disease. Nat Med. 2022;28(9):1797-1801. doi:10.
1038/541591-022-01925-w

21. Rissman RA, Langford O, Raman R, et al;
AHEAD 3-45 Study team. Plasma AB42/AB40 and
phospho-tau217 concentration ratios increase the
accuracy of amyloid PET classification in preclinical
Alzheimer's disease. Alzheimers Dement. 2024;20
(2):1214-1224. doi:10.1002/alz.13542

22. Palmqvist S, Tideman P, Mattsson-Carlgren N,
et al. Blood biomarkers to detect Alzheimer disease
in primary care and secondary care. JAMA. 2024;
332(15):1245-1257. doi:10.1001/jama.2024.13855

23. Grimes DA, Schulz KF. Uses and abuses of
screening tests. Lancet. 2002;359(9309):881-884.
doi:10.1016/S0140-6736(02)07948-5

24. Mielke MM, Frank RD, Dage JL, et al.
Comparison of plasma phosphorylated tau species
with amyloid and tau positron emission
tomography, neurodegeneration, vascular
pathology, and cognitive outcomes. JAMA Neurol.
2021;78(9):1108-1117. doi:10.1001/jamaneurol.2021.
2293

25. Slot RER, Verfaillie SCJ, Overbeek JM, et al.
Subjective Cognitive Impairment Cohort (SCIENCe):
study design and first results. Alzheimers Res Ther.
2018;10(1):76. doi:10.1186/s13195-018-0390-y

26. Fowler C, Rainey-Smith SR, Bird S, et al; the
AIBL investigators. Fifteen years of the Australian
Imaging, Biomarkers and Lifestyle (AIBL) study:
progress and observations from 2,359 older adults
spanning the spectrum from cognitive normality to
Alzheimer's disease. J Alzheimers Dis Rep. 2021;5(1):
443-468. doi:10.3233/ADR-210005

27. Molinuevo JL, Gramunt N, Gispert JD, et al. The
ALFA project: a research platform to identify early
pathophysiological features of Alzheimer's disease.
Alzheimers Dement (N Y). 2016;2(2):82-92. doi:10.
1016/j.trci.2016.02.003

28. Palmaqyist S, Rossi M, Hall S, et al. Cognitive
effects of Lewy body pathology in clinically
unimpaired individuals. Nat Med. 2023;29(8):1971-
1978. doi:10.1038/s41591-023-02450-0

29. Jack CR Jr, Holtzman DM. Biomarker modeling
of Alzheimer's disease. Neuron. 2013;80(6):1347-
1358. doi:10.1016/j.neuron.2013.12.003

30. Strikwerda-Brown C, Hobbs DA, Gonneaud J,
et al; PREVENT-AD, HABS, and AIBL Research
Groups. Association of elevated amyloid and tau
positron emission tomography signal with
near-term development of Alzheimer disease
symptoms in older adults without cognitive
impairment. JAMA Neurol. 2022;79(10):975-985.
doi:10.1001/jamaneurol.2022.2379

31. Alcolea D, Clarimén J, Carmona-Iragui M, et al.
The Sant Pau Initiative on Neurodegeneration
(SPIN) cohort: a data set for biomarker discovery
and validation in neurodegenerative disorders.
Alzheimers Dement (N Y). 2019;5(1):597-609. doi:
10.1016/j.trci.2019.09.005

32. Pascoal TA, Leuzy A, Therriault J, et al.
Discriminative accuracy of the A/T/N scheme to
identify cognitive impairment due to Alzheimer’s
disease. Alzheimers Dement (Amst). 2023;15(1):
€12390. doi:10.1002/dad2.12390

33. Johnson SC, Koscik RL, Jonaitis EM, et al. The
Wisconsin Registry for Alzheimer's Prevention:
areview of findings and current directions.

Alzheimers Dement (Amst). 2017;10:130-142. doi:10.

1016/j.dadm.2017.11.007

34. Klunk WE, Koeppe RA, Price JC, et al. The
Centiloid Project: standardizing quantitative
amyloid plaque estimation by PET. Alzheimers

Dement. 2015;11(1):1-15.e1, 4. doi:10.1016/j.jalz.2014.

07.003

35. LaJoie R, Ayakta N, Seeley WW, et al. Multisite
study of the relationships between antemortem
[""CIPIB-PET Centiloid values and postmortem
measures of Alzheimer's disease neuropathology.
Alzheimers Dement. 2019;15(2):205-216. doi:10.
1016/j.jalz.2018.09.001

36. Salvado G, Molinuevo JL, Brugulat-Serrat A,

et al; Alzheimer's Disease Neuroimaging Initiative,
for the ALFA Study. Centiloid cut-off values for
optimal agreement between PET and CSF core AD
biomarkers. Alzheimers Res Ther. 2019;11(1):27. doi:
10.1186/513195-019-0478-z

37. CollijLE, Bollack A, La Joie R, et al; AMYPAD
consortium. Centiloid recommendations for clinical
context-of-use from the AMYPAD consortium.
Alzheimers Dement. 2024;20(12):9037-90438. doi:
10.1002/alz.14336

38. Rafii MS, Sperling RA, Donohue MC, et al. The
AHEAD 3-45 Study: design of a prevention trial for
Alzheimer's disease. Alzheimers Dement. 2023;19
(4):1227-1233. doi:10.1002/alz.12748

39. Warmenhoven N, Salvadd G, Janelidze S, et al.
A comprehensive head-to-head comparison of key
plasma phosphorylated tau 217 biomarker tests.
Brain. 2025;148(2):416-431. doi:10.1093/brain/
awae346

JAMA Neurology November 2025 Volume 82, Number 11

Downl oaded from j amanet wor k. com by guest on 06/ 11/ 2026

Plasma P-Tau217 to Identify Preclinical AD

40. Palmqvist S, Warmenhoven N, Anastasi F, et al.
Plasma phospho-tau217 for Alzheimer's disease
diagnosis in primary and secondary care using a
fully automated platform. Nat Med. 2025;31(6):
2036-2043. doi:10.1038/541591-025-03622-w

41. Therriault J, Janelidze S, Benedet AL, et al.
Diagnosis of Alzheimer's disease using plasma
biomarkers adjusted to clinical probability. Nat Aging.
2024;4(11):1529-1537. doi:10.1038/543587-024-
00731y

42. Brum WS, Cullen NC, Janelidze S, etal. A
two-step workflow based on plasma p-tau217 to
screen for amyloid B positivity with further
confirmatory testing only in uncertain cases. Nat
Aging. 2023;3(9):1079-1090. doi:10.1038/543587-
023-00471-5

43. Palmqvist S, Mattsson N, Hansson O;
Alzheimer's Disease Neuroimaging Initiative.
Cerebrospinal fluid analysis detects cerebral
amyloid-B accumulation earlier than positron
emission tomography. Brain. 2016;139(Pt 4):1226-
1236. doi:10.1093/brain/faww015

44. Pemberton HG, Collij LE, Heeman F, et al;
AMYPAD consortium. Quantification of amyloid
PET for future clinical use: a state-of-the-art review.
Eur J Nucl Med Mol Imaging. 2022;49(10):3508-3528.
doi:10.1007/s00259-022-05784-y

45. Bollack A, Collij LE, Garcia DV, et al; AMYPAD
consortium. Investigating reliable amyloid
accumulation in Centiloids: results from the
AMYPAD prognostic and natural history study.
Alzheimers Dement. 2024;20(5):3429-3441. doi:10.
1002/alz.13761

46. Feizpour A, Doré V, Doecke JD, et al. Two-year
prognostic utility of plasma p217+tau across the
Alzheimer's continuum. J Prev Alzheimers Dis.
2023;10(4):828-836. doi:10.14283/jpad.2023.83

47. Niimi, Janelidze S, Sato K, et al. Combining
plasma A and p-tau217 improves detection of
brain amyloid in non-demented elderly. Alzheimers
Res Ther. 2024;16(1):115. doi:10.1186/s13195-024-
01469-w

48. Rissman RA, Donohue MC, Langford O, et al.
Longitudinal phospho-tau217 predicts amyloid
positron emission tomography in asymptomatic
Alzheimer's disease. J Prev Alzheimers Dis. 2024;11
(4):823-830. doi:10.14283/jpad.2024.134

49. Karlsson L, Vogel J, Arvidsson |, et al.
Cerebrospinal fluid reference proteins increase
accuracy and interpretability of biomarkers for
brain diseases. Nat Commun. 2024;15(1):3676. doi:
10.1038/541467-024-47971-5

50. WangG, LiY, Xiong C, et al; Alzheimer's
Disease Neuroimaging Initiative. The CentiMarker
project: standardizing quantitative Alzheimer's
disease fluid biomarkers for biologic interpretation.
Alzheimers Dement. 2025;21(4):e14587. doi:10.
1002/alz.14587

jamaneurology.com


https://dx.doi.org/10.1016/j.ebiom.2024.105046
https://dx.doi.org/10.1038/s41591-024-02869-z
https://dx.doi.org/10.1038/s41591-024-02869-z
https://dx.doi.org/10.1093/braincomms/fcad057
https://dx.doi.org/10.1093/braincomms/fcad057
https://dx.doi.org/10.1038/s41591-022-01925-w
https://dx.doi.org/10.1038/s41591-022-01925-w
https://dx.doi.org/10.1002/alz.13542
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2024.13855?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaneurol.2025.3217
https://dx.doi.org/10.1016/S0140-6736(02)07948-5
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamaneurol.2021.2293?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaneurol.2025.3217
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamaneurol.2021.2293?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaneurol.2025.3217
https://dx.doi.org/10.1186/s13195-018-0390-y
https://dx.doi.org/10.3233/ADR-210005
https://dx.doi.org/10.1016/j.trci.2016.02.003
https://dx.doi.org/10.1016/j.trci.2016.02.003
https://dx.doi.org/10.1038/s41591-023-02450-0
https://dx.doi.org/10.1016/j.neuron.2013.12.003
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamaneurol.2022.2379?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaneurol.2025.3217
https://dx.doi.org/10.1016/j.trci.2019.09.005
https://dx.doi.org/10.1002/dad2.12390
https://dx.doi.org/10.1016/j.dadm.2017.11.007
https://dx.doi.org/10.1016/j.dadm.2017.11.007
https://dx.doi.org/10.1016/j.jalz.2014.07.003
https://dx.doi.org/10.1016/j.jalz.2014.07.003
https://dx.doi.org/10.1016/j.jalz.2018.09.001
https://dx.doi.org/10.1016/j.jalz.2018.09.001
https://dx.doi.org/10.1186/s13195-019-0478-z
https://dx.doi.org/10.1002/alz.14336
https://dx.doi.org/10.1002/alz.12748
https://dx.doi.org/10.1093/brain/awae346
https://dx.doi.org/10.1093/brain/awae346
https://dx.doi.org/10.1038/s41591-025-03622-w
https://dx.doi.org/10.1038/s43587-024-00731-y
https://dx.doi.org/10.1038/s43587-024-00731-y
https://dx.doi.org/10.1038/s43587-023-00471-5
https://dx.doi.org/10.1038/s43587-023-00471-5
https://dx.doi.org/10.1093/brain/aww015
https://dx.doi.org/10.1007/s00259-022-05784-y
https://dx.doi.org/10.1002/alz.13761
https://dx.doi.org/10.1002/alz.13761
https://dx.doi.org/10.14283/jpad.2023.83
https://dx.doi.org/10.1186/s13195-024-01469-w
https://dx.doi.org/10.1186/s13195-024-01469-w
https://dx.doi.org/10.14283/jpad.2024.134
https://dx.doi.org/10.1038/s41467-024-47971-5
https://dx.doi.org/10.1002/alz.14587
https://dx.doi.org/10.1002/alz.14587
http://www.jamaneurology.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaneurol.2025.3217

