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Abstract

INTRODUCTION: Commercially available plasma p-tau217 biomarker tests are not

well studied in ethnically diverse samples.

METHODS: We evaluated associations between ALZPath plasma p-tau217 and

amyloid-beta positron emission tomography (Aβ-PET) in Hispanic/Latino (88% of

Cuban or South American ancestry) and non-Hispanic/Latino older adults. One- and

two-cutoff ranges were derived and evaluated to assess agreement with Aβ-PET.
RESULTS: A total of 239 participants underwent blood draw and Aβ-PET (age

70.8 ± 7.8, 55.2% female, education 15.6 ± 3.4 years, 48.9% Hispanic/Latino, 94.9%

white). Plasma p-tau217 showed excellent discrimination of Aβ-PET positive and

negative participants (visual read: AUC= 0.91 [0.87–0.95], p< 0.001; Centiloids quan-

tification: AUC = 0.90 [0.86–0.94]). There was a greater percent agreement between

low p-tau217 and negative Aβ-PET (95.8%) than high p-tau217 and positive Aβ-
PET (86.3%). Analyses within ethnicity-specific subgroups suggested similar p-tau217

performance.
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DISCUSSION: Plasma p-tau217 (ALZPath) relates to brain Aβ in Hispanic/Latino and

non-Hispanic/Latino older adults. Independent validation and replication are neces-

sary to establish reference ranges and inform appropriate contexts of use across

ethno-racially diverse populations.

KEYWORDS

Alzheimer’s, ALZPath, amyloid PET, biomarkers, dementia, ethnicity, Hispanic, Latino, plasma, p-
tau217

HIGHLIGHTS

∙ Plasmap-tau217 (ALZPath) andAβ-PETweremeasured inHispanic/Latino andnon-

Hispanic/Latino older adults.

∙ Plasma p-tau217 accurately discriminated Aβ-PET positive and negative partici-

pants.

∙ Applying a two-cutoff “intermediate” plasma p-tau217 approach could reduce need

for more invasive and costly testing.

∙ Plasma p-tau217 associationswithAβ-PETwere strongwithin bothHispanic/Latino
and non-Hispanic/Latino groups.

1 BACKGROUND

Alzheimer’s disease (AD) defined by the presence of beta-amyloid

(Aβ) plaques and tau-containing neurofibrillary tangles is the most

common cause of dementia.1,2 Accurately identifying AD pathology

during life typically has relied on cerebrospinal fluid (CSF) or positron

emission tomography (PET) measurement of Aβ and phosphorylated

tau (p-tau). The rapid development and validation of plasma AD

biomarkers hold great promise for improving access to accurate diag-

nostics and clinical trials, reducing medical costs, and limiting the

need for more invasive CSF or PET AD biomarker testing.3–5 How-

ever, there are fewer data evaluating concordance between plasma-

and PET-based AD biomarkers among ethno-racially diverse popula-

tions where individuals are at higher risk of cognitive impairment and

dementia but are disproportionately excluded fromAD-related clinical

trials.1,6–8

There are several important contexts of use for plasmaADbiomark-

ers including supplementing cognitive and behavioral assessments in

geriatric primary care and specialty memory disorders clinics, eligi-

bility screening for disease-modifying AD therapies and clinical trials,

and monitoring treatment response.9 Plasma tau phosphorylated at

residue threonine 217 (p-tau217) has emerged as one of the top blood-

based AD biomarker candidates with an increasing number of studies

showing high sensitivity and specificity to AD (Aβ-PET, tau PET, post

mortem neuropathology)3,10–13 and prognostic ability13,14 superior to

other p-tau epitopes (e.g., p-tau181).15–17

Strong associations between plasma p-tau217 and PET or

CSF markers of AD are documented across broad ethno-racial

groups,5,18,19 though there is within-group heterogeneity in country

of origin and ancestral lines. Studies also vary in their recruitment

sources (e.g., clinic versus community-based), proportion of cognitively

impaired versus unimpaired participants, and representation across

the spectrum of AD pathology (e.g., Aβ burden on PET). Given that

all these factors potentially impact strength of agreement between

biomarkers and associated “cutoffs” for relevant plasma p-tau217 con-

centrations, continued investigations are essential to inform clinical

translation efforts.

We previously reported good agreement between plasma p-tau181

and Aβ-PET in Hispanic/Latino (H/L) and non-Hispanic/Latino (non-

H/L) older adults in the 1Florida Alzheimer’s Disease Research Center

(ADRC).20 Here, we build on this work by evaluating correspondence

of p-tau217 with Aβ-PET using one of the few commercially available

plasma p-tau217 assays (ALZpath) in our ethnically diverse cohort.

Given the predominant participant characteristics in this sample, the

most relevant context of use for applying study results is a clinic-

based patient population where AD is on the etiological differential

and plasma p-tau217 testing may help rule in or rule out AD as a

potential contributing neuropathology, thus also informing decisions

about appropriateness for anti-amyloid therapies. In addition to asso-

ciations with positive versus negative Aβ-PET, we evaluated how well

ALZpath p-tau217 differentiated varying severities of Aβ pathology

(low, intermediate, high burden). We derive reference ranges classify-

ing “intermediate” p-tau217 concentrations as described previously3

to inform the percentage of individuals who may require confirma-

tory PET or CSF AD biomarker testing. All results are reported for the

combined sample and for H/L and non-H/L cohorts.
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2 METHODS

2.1 Participants

All study participants were enrolled in the 1Florida ADRC, which

includes older adults spanning the continuumof normal cognition, mild

cognitive impairment, and dementia. Over 50% of participants self-

identify asH/L, mostly of Cuban or South American origin. Participants

in the current study were recruited primarily from outpatient memory

disorders clinics (i.e., referred from professional/healthcare provider

contact; 70%) with other recruitment sources including free memory

screening programs and community outreach (i.e., non-professional

contact or self/relative/friend referral; 30%). Recruitment source did

not differ betweenH/L and non-H/L participants.

2.2 Plasma biomarkers

Venous bloodwas collected using 10mLPurple Top blood tubes, mixed

by inversion 10 times, centrifuged at room temperature for 12 min at

1200 rcf within 1 h of collection. Five hundred microliter aliquots of

plasmawere then placed in freezer boxes and stored at−80◦C. Prior to
analysis, samples were thawed (1 freeze-thaw cycle) at room tempera-

ture, vortexed for 30 s, and placed on ice until centrifuging at 10,000 g

for 5min at 4◦C.

Duplicate blood samples were analyzed at the Quanterix Acceler-

ator Lab (Quanterix, Billerica, MA) blinded to all clinical and demo-

graphic data, using single-molecule array (Simoa) technology for P-

tau217 (ALZpath; Catalog# ACCALZ217-D2, Lot# 48872). All samples

had coefficients of variation <20% (mean ± SD 4.9 ± 3.8%) and

good analytic performance (LOD = 0.001 pg/mL, LLOQ = 0.02 pg/mL,

ULOQ= 10.0 pg/mL).

2.3 Amyloid-PET imaging

Aβ-PET was performed with either [18F] florbetaben (FBB; 90% of

scans) or [18F] Florbetapir (FBP; 10% of scans). PET imaging protocols

are described further in Supplementary methods. For quantification,

we calculated a global composite standardized uptake value ratio

(SUVR; cerebellar grey matter reference) and converted to a Centiloid

(CL) scale.21 Aβ-PET scanswere classified as either positive or negative
by a trained reader following manufacturer interpretation protocols.

Based on internal development and data published across other stud-

ies, binary quantification based on CL was defined as CL < 25 for

negativeAβ-PET andCL≥25 for positiveAβ-PET.We additionally clas-

sified each participant as Low Aβ-PET (CL < 10), Intermediate Aβ-PET
(CL 10–49), or High Aβ-PET (CL > 49). Cutoffs were based on PET-

to-autopsy data showing CL < 10 reflected absence of any neuritic

plaques at autopsy and CL > 49 best confirmed both neuropathologi-

cal AD and clinicopathological diagnosis of AD-related dementia.22 In

this cohort, there is ≥ 99% agreement between negative visual read

andCL<10 andbetweenpositive visual read andCL>49,with greater

ambiguity occurring in the CL 10–49 range (67% visual read negative).

RESEARCH INCONTEXT

1. Systematic Review: Existing research on Alzheimer’s

biomarkersprimarily includeswhite, non-Hispanic/Latino

older adults. We evaluated the commercially avail-

able ALZPath plasma p-tau217 test and beta-amyloid

(Aβ) positron emission tomography (PET) Alzheimer’s

biomarkers in Hispanic/Latino and non-Hispanic/Latino

individuals from the 1Florida Alzheimer’s Disease

Research Center.

2. Interpretation: Elevated plasma p-tau217 (ALZpath) has

excellent discriminability of Aβ-PET positive and neg-

ative individuals. There is relatively stronger agree-

ment between low p-tau217 and negative Aβ-PET than

between high p-tau217 and positive Aβ-PET. Analyses
within Hispanic/Latino and non-Hispanic/Latino partici-

pants suggested similar performance of plasma p-tau217

for identifying brain Aβ with very modest differences

in associated “cutoff” values. Plasma p-tau217 may sub-

stantially reduce the need for more costly and invasive

confirmatory CSF or PET testing in ethno-racially diverse

patients.

3. Future Directions: Plasma p-tau217 may aid etiologi-

cal diagnosis of cognitively impaired older adults from

Hispanic/Latino and non-Hispanic/Latino ethnic origins.

Longitudinal follow-up and replication in independent

cohorts are critical. Additional work is needed to directly

assess the role for plasma p-tau217 as a potential screen-

ing or diagnostic tool in the clinical workup of ethnically

diverse, cognitively impaired older adults and those who

may be considering anti-amyloid immunotherapies.

All Aβ-PET scans corresponded to the same study visit as the blood

draw.

2.4 Clinical evaluation and medical history

The 1Florida ADRC participants completed comprehensive neurolog-

ical and neuropsychological evaluations including elements from the

National Alzheimer’s Coordinating Center (NACC) Uniform Data Set

(UDS) plus cognitive measures specific to the center. Overall function-

ing was assessed with the Clinical Dementia Rating (CDR) scale. H/L

participants were tested in either Spanish or English according to par-

ticipant preferencebybilingual psychometricians.Data for eachpartic-

ipant were reviewed during a multidisciplinary consensus conference.

Clinical disease severity based on CDR and consensus clinical diagno-

sis are reported but did not factor into analyses, which focused on the

correspondence between plasmap-tau217 andAβ-PET across the cog-
nitive and Aβ burden continuum. Given prior reports of different rates

of medical history risk factors like heart disease(s) across ethno-racial
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populations, we describe frequency of cardiovascular medical history

factors from information collected through the UDS Health History.

Indications of renal function or kidney disease were not available.

2.5 APOLIPOPROTEIN E genotyping

Apolipoprotein E (APOE) genotyping was performed in Dr. Nilüfer

Ertekin-Taner’s laboratory (Mayo Clinic, Jacksonville, FL, USA); the

APOE ɛ2, ɛ3, and ɛ4 alleles used predesigned TaqMan SNP Genotyp-

ing Assays for SNPs rs7412 and rs429358 (Thermo Fisher Scientific,

MA, USA) on the QuantStudio 7 Flex Real-Time PCR (polymerase

chain reaction) system (Applied Biosystems, CA, USA) following the

manufacturer’s protocol.

2.6 Statistical analyses

Data were analyzed using R and SPSS v28. In the combined sample,

we evaluated the correlation between plasma p-tau217 and Aβ-PET
CLs using Spearman’s rho and correspondence between p-tau217 and

Aβ-PET results using area under the curve (AUC) analysis based on

multiple Aβ-PET classification approaches: visual read of positive or

negative, CL quantification of positive or negative, High Aβ-PET ver-

sus Low Aβ-PET, and Intermediate Aβ-PET versus Low Aβ-PET. For
each analysis, we derived p-tau217 cutoffs that corresponded to an

optimal balance of sensitivity and specificity to the “positive state” of

the Aβ-PET AUC analysis using Youden’s Index. Like methods applied

by Ashton et al.,3 we also used a two-cutoff approach to establish

an intermediate range of plasma p-tau217 concentrations where the

lower limit represents a fixed sensitivity of 95%with maximized speci-

ficity and the upper limit represents a fixed specificity of 95% with

maximized sensitivity. Two intermediate ranges were calculated – one

based on AUCs from correspondence of plasma p-tau217with Aβ-PET
visual read, and one based on correspondence with CL quantification

of positive and negative Aβ-PET. We report percent agreement and

discordance between plasma- and PET-based biomarker classification

and examined potential predictors (demographics, disease severity,

APOE status) of discordanceusing chi-square and independent samples

t-tests. Analyses were repeated within ethnicity-specific subgroups

(non-H/L white and H/L white) to examine whether there was evi-

dence for different discriminability or derived cutoffs. Last, given that

our study differs from prior work with its focus on predominantly cog-

nitively impaired participants and clinic-based recruitment, findings

are also reported separately for cognitively impaired participants only

(CDR> 0) in Supplementary results.

3 RESULTS

The sample included 239 participants (age 70.8 ± 7.8, 55.2% female,

education 15.6±3.4 years, 48.9%H/L, 94.9%white).Most participants

identified as either non-H/L white (46.9%) or H/L white (48.1%) and

were cognitively impaired (73% CDR Global ≥ 0.5). The H/L partici-

pants had fewer years of education, were slightly younger, and had a

higher proportion of females than non-H/L (Table 1). Regarding car-

diovascular risk factors, H/L were more likely to report a history of

hypercholesterolemia. Trend-level differences included H/L having a

higher likelihood of diabetes and hypertension and a lower likelihood

of atrial fibrillation compared to non-H/L (Supplemental results – Table

S1).

3.1 Plasma p-tau217 correspondence with
Aβ-PET results

Basedonvisual read, 91 (37.7%) participants hadapositiveAβ-PETand
148hadnegativeAβ-PET.Basedonquantification (CL≥25vs.CL<25),

104 (42.2%) participants had a positive Aβ-PET and 135 had negative

Aβ-PET. Plasma p-tau217 showed excellent discrimination of Aβ-PET
status (visual read: AUC = 0.91 [0.87–0.95], p < 0.001, Figure 1A–C;

CL quantification: AUC= 0.90 [0.86–0.94]; Figure 1D–F).

Overall, 72 participants hadHighAβ-PET (CL>49), 59 had Interme-

diate Aβ-PET (CL 10–49), and 108 had Low Aβ-PET (CL < 10). Plasma

p-tau217 showed excellent discrimination of High versus Low Aβ-PET
(AUC = 0.94 [0.91–0.98], p < 0.001, Figure 2A–C) but weaker discrim-

ination of Intermediate versus Low Aβ-PET (AUC = 0.70 [0.62–0.78],

p< 0.001; Figure 2D–F and Table 2, and Table S2).

3.2 One- and two-cutoff approach for plasma
p-tau217

We determined p-tau217 cutoffs optimizing a balance of sensitiv-

ity and specificity to Aβ-PET status (defined multiple ways) based on

Youden’s Index (Tables 3 and S3). The one-cutoff approach yielded near

identical values across both visual read and quantification-based Aβ-
PET status (positive vs. negative) and for differentiating High versus

Low Aβ-PET (p-tau217 > 0.55–0.56 pg/mL). As expected, the cutoff

for differentiating Intermediate versus Low Aβ-PET was lower (>0.39

pg/mL) and less accurate (sensitivity and specificity<70%).

We also derived two-point cutoffs defining an “intermediate range”

where the lower limit represents 95% sensitivity to positive Aβ-PET
(visual read and by quantification) and the upper limit represents 95%

specificity to positive Aβ-PET (Tables 4 and S4). In the overall sample,

∼40% of participants fell in the intermediate plasma p-tau217 range

when Aβ-PET visual read was the predicted outcome and ∼20% fell

within the intermediate range when quantification-based Aβ-PET was

the predicted outcome.

3.3 Plasma p-tau217 and Aβ-PET agreement and
discordance

Plasma p-tau217 correlated strongly with Aβ-PET CLs (rho = 0.66

[0.58–0.73], p< 0.001; Figure 3). First, the single plasma p-tau217 cut-

off corresponding to optimal differentiation of Aβ-PET status (>0.55

pg/mL) was applied to the entire sample to establish “positive” or
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TABLE 1 Descriptive characteristics of the combined study sample and stratified by non-Hispanic/Latino andHispanic/Latino white
participants.

Parameter Alla Non-Hispanic/LatinoWhite Hispanic/LatinoWhiteb Sig. (p)

N 239 112 115

Age, years 70.8± 7.8 71.9± 8.0 69.7± 7.3 0.04

Sex, %female 55.2 47.3 64.3 0.01

Education, years 15.6± 3.4 16.5± 3.3 14.9± 3.3 <0.001

APOE e4, %carrier 38.0 38.3 40.7 0.45

CDR-SOB 2.1± 2.6 2.0± 2.1 2.2± 3.0 0.60

CDRGlobal

0 26.7 21.4 28.7 0.25

0.5 56.9 63.3 53.0

1.0+ 16.3 15.2 18.2

WMHburden (log) 7.8± 1.0 7.8± 1.0 7.8± 0.9 0.11c

Aβ-PET

Centiloids (CL) 29.0± 40.6 29.6± 41.8 28.9± 36.2 0.90

Visual read, %positive 37.7 38.3 40.0 0.80

Quantification, %positive (CL≥ 25) 42.2 40.2 45.2 0.44

3-Level Aβ-PET 0.63

LowAβ-PET (CL< 10), % 46.4 48.2 42.6

Intermediate Aβ-PET (CL 10–49), % 23.8 21.4 26.1

High Aβ-PET (CL> 49), % 29.7 30.3 31.3

Plasma p-tau217, pg/mL 0.67± 0.50 0.67± 0.53 0.67± 0.49 >0.99

Abbreviations: Aβ-PET, beta-amyloid positron emission tomography; APOE, apolipoprotein E; CDR (SOB), Clinical Dementia Rating Scale (Sum of Boxes); CL,

Centiloids; pg/mL, picograms per milliliter;WMH, whitematter hyperintensity.
aN= 10Black/AfricanAmerican andN= 2Black/Hispanicwere included in the combined cohort analyses, but detailed breakdown andwithin-group analyses

not provided due to lowN.
bHispanic/Latinowhite participants by self-reported country/regionof origin:Cuban (49.6%), SouthAmerican (35.7%), PuertoRican (8.7%), CentralAmerican

(3.5%), Other (1.7%), Dominican (<1%).
cAnalysis of covariance comparingHispanic/LatinoWhite andnon-Hispanic/LatinoWhite on log transformedwhitematter hyperintensity burden controlling

for age and total intracranial volume.

TABLE 2 Area under the curve (AUC) and 95% confidence intervals for plasma p-tau217 predicting Aβ-PET results in the combined sample
(“All”) and stratified by the two largest ethnicity-specific subgroups (non-Hispanic/Latino white, Hispanic/Latino white).

Plasma p-tau217 (ALZPath)

Aβ-PET result All Non-Hispanic/LatinoWhite Hispanic/LatinoWhite

Visual read (positive vs. negative) 0.91 (0.87–0.95) 0.92 (0.87–0.97) 0.92 (0.86–0.98)

CL quantification (CL< 25 vs. CL≥ 25) 0.90 (0.86–0.94) 0.93 (0.88–0.97) 0.90 (0.84–0.97)

High PET (CL> 49) vs. Low PET (CL< 10) 0.94 (0.91–0.98) 0.96 (0.93–1.0) 0.93 (0.87–0.99)

Intermediate PET (CL 10–49) vs. Low PET (CL< 10) 0.70 (0.62–0.78) 0.70 (0.58–0.82) 0.74 (0.62–0.85)

Abbreviations: Aβ-PET, beta-amyloid positron emission tomography; CL, Centiloids; PET, positron emission tomography.

“negative” p-tau217 status and examine rates of discordance with

visual read of Aβ-PET. Overall, 35 (14.6%) participants had discordant

plasma p-tau217 and Aβ-PET results. Discordance was more likely to

be in the direction of p-tau217+ / Aβ-PET−. Of 107 p-tau217+, 26
(24.3%) were Aβ-PET−. Of 132 p-tau217-, 9 (6.8%) were Aβ-PET+.
Participantswith discordant plasma-PET results were older than those

with concordant results (73.2± 4.8 vs. 70.4± 8.1, p= 0.04, small effect

size) but did not differ in sex, ethnicity, CDR sum of boxes, or APOE e4

frequency.

Using the two-cutoff approach (excluding those in the intermediate

range), we examinedAβ-PET agreement among thosewithHigh (above

range;N= 73) or Low (below range;N= 71) plasma p-tau217 (Tables 4
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F IGURE 1 Receiver operating characteristic (ROC) curves showing plasma p-tau217 discriminability of positive versus negative amyloid-beta
positron emission tomography (Aβ-PET) results based on different interpretationmethods and thresholds. (A–C) Visual read interpretation of
Aβ-PET results for the overall sample (panel A, All Participants) and separately within non-Hispanic/Latino white (B) andHispanic/Latino white (C)
groups. (D–F) Centiloids-based quantification of positive versus negative Aβ-PET based on a threshold of 25 Centiloids for the overall sample (D),
within non-Hispanic/Latino white (E), and within Hispanic/Latino white (F). Area under the curve (AUC) estimate with 95% confidence interval is
shown for each. See Tables 2–4 for corresponding single- and two-cutoff ranges of p-tau217 concentrations.

and S4). There was greater percent agreement between Low p-tau217

and negative Aβ-PET (95.8%) than High p-tau217 and positive Aβ-PET
(86.3%). In other words, like the binary single-cutoff approach, dis-

cordance was more likely in the direction of elevated p-tau217 with

negative Aβ-PET. A similar trend of older age associated with discor-

dance was noted (73.1 ± 4.5 vs. 69.0 ± 8.2, p = 0.08, small effect size)

and again no difference in sex, ethnicity, CDR Sum of Boxes, or APOE

e4 frequency. Results were similar when using CL quantification for

positive or negative Aβ-PET status (Tables 4 and S4).

3.4 Analyses within ethnicity-specific subgroups

No clear differences between H/L and non-H/L emerged in plasma p-

tau217 discriminability of PET-defined Aβ pathology. Plasma p-tau217

discriminability of positive versus negative PET and ofHigh versus Low

Aβ-PET was similar in non-H/L and H/L subgroups. Plasma p-tau217

discriminability of Intermediate versus Low Aβ-PET was somewhat

greater in H/L (AUC = 0.74 [0.62–0.85], p < 0.001) than non-H/L

(AUC = 0.70 [0.58–0.82], p = 0.001), though the confidence intervals

overlapped. To probe whether the modest AUC differences related

to Aβ burden differences within the Intermediate Aβ-PET groups, we

compared Aβ burden (CLs) betweenH/L (N= 30) and non-H/L (N= 24)

classified as Intermediate Aβ-PET. H/L with Intermediate Aβ-PET had

higher median CLs than non-H/L (27.3 vs. 18.1) and were slightly more

likely tobeAβ-PETpositivebyquantification (53%vs. 46%), but neither

difference was statistically significant (ps> 0.5).

Despite largely equivalent AUCs across analyses, cutoffs derived

from within-group, ethnicity-specific analyses varied somewhat.

Plasma p-tau217 prediction of Aβ-PET positivity (visual read) was

identical in non-H/L and H/L (AUC = 0.92) while the corresponding

Youden’s Index differed slightly (non-H/L: 0.55 pg/mL; H/L: 0.60

pg/mL). We provide data showing discriminability and percent agree-

ment when applying a) ethnicity-specific cutoffs within non-H/L and
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F IGURE 2 Receiver operating characteristic (ROC) curves showing plasma p-tau217 discriminability of different levels of amyloid-beta (Aβ)
burden on Aβ-positron emission tomography (PET) (“Low,” “Intermediate,” “High”). (A-C) Plasma p-tau217 discriminability of Low (Centiloids< 10)
vs. High (Centiloids> 49) Aβ-PET burden for the overall sample (A, All Participants) and separately within non-Hispanic/Latino white (B) and
Hispanic/Latino white (C) groups. (D–F) Plasma p-tau217 discriminability of Low (Centiloids< 10) vs. Intermediate (Centiloids 10–49) Aβ-PET
burden for the overall sample (D), within non-Hispanic/Latino white (E), and within Hispanic/Latino white (F). Area under the curve (AUC) estimate
with 95% confidence interval is shown for each.

H/L, and b) universal cutoffs to each group (Tables 3, 4 and Tables S3,

S4).

3.5 Diagnostic accuracy combining p-tau217 with
demographics and APOE

In the combined sample and when evaluating separately within

ethnicity-specific groups, therewasminimal change in diagnostic accu-

racy beyond plasma p-tau217 when considering demographics (age,

sex) and APOE e4 carrier status. These results were consistent when

the diagnostic reference was Aβ-PET visual read or quantification

based on positive or negative Aβ-PET. Last, we evaluated whether

demographics + APOE could improve upon the weak differentiation

of Intermediate versus Low Aβ-PET using plasma p-tau217 alone,

but results again suggested no added value of the combined model

(Supplemental results – Table S5).

4 DISCUSSION

We evaluated correspondence between ALZpath plasma p-tau217

and Aβ-PET in a mixed cohort of H/L and non-H/L older adults, most

of whom were cognitively impaired and recruited from clinic-based

settings. Plasma p-tau217 showed excellent discrimination of Aβ-PET
positive and negative participants and better discriminated high from

low Aβ burden (AUC = 0.95) than intermediate from low Aβ burden

(AUC=0.70). Using a two-cutoff approach to establish an intermediate

plasma p-tau217 range, we found stronger agreement between low

plasma p-tau217 (below range) and negative Aβ-PET than between

high plasma p-tau217 (above range) and positive Aβ-PET, suggest-
ing a higher likelihood of discordance in the direction of elevated

p-tau217 with negative Aβ-PET. A higher likelihood of plasma-PET

discordance was associated with being slightly older but not with

sex, APOE status, or ethnicity. Assuming a clinical scenario where

patients fallingwithin the intermediate p-tau217 rangewould undergo
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TABLE 3 Single cutoff values (bolded) for p-tau217 (ALZPath) along with corresponding sensitivity and specificity to Aβ-PET results for the
overall combined sample (“All”) and reported separately for each ethnicity-specific analysis.

Plasma p-tau217 (ALZPath)

Aβ-PET result All Non-Hispanic/LatinoWhite Hispanic/LatinoWhite

Visual read (positive vs. negative) Single cutoff, pg/mL 0.55 0.55 0.60

Sens/Spec (group-specific)a 89.0/82.4 86.0/85.1 91.1/86.8

PPV/NPV (group-specific) 75.7/93.2 78.7/90.8 82.4/93.8

Sens/Spec (universal)b 89.0/82.4 86.0/85.1 93.3/83.8

PPV/NPV (universal) 75.7/93.2 78.7/90.8 79.6/95.1

CL quantification (CL< 25 vs.

CL≥ 25)

Single cutoff, pg/mL 0.56 0.55 0.60

Sens/Spec (group-specific) 84.6/87.4 86.7/87.7 86.5/91.8

PPV/NPV (group-specific) 81.9/88.8 83.0/90.8 88.2/89.1

Sens/Spec (universal) 84.6/87.4 86.7/87.7 86.5/88.5

PPV/NPV (universal) 81.9/88.8 83.0/90.8 86.5/88.9

High PET (CL> 49) vs. Low PET

(CL< 10)

Single cutoff, pg/mL 0.56 0.56 0.61

Sens/Spec (group-specific) 94.4/87.0 94.1/88.5 94.4/91.5

PPV/NPV (group-specific) 80.7/96.0 84.2/96.0 85.7/92.5

Sens/Spec (universal) 94.4/87.0 94.1/88.5 94.4/89.4

PPV/NPV (universal) 80.7/96.0 84.2/96.0 85.0/95.6

Intermediate PET (CL 10–49) vs.

Low PET (CL< 10)

Single cutoff, pg/mL 0.39 0.30 0.37

Sens/Spec (group-specific) 66.1/66.6 87.5/48.1 73.3/72.3

PPV/NPV (group-specific) 48.6/77.7 43.8/90.0 60.0/79.5

Sens/Spec (universal) 66.1/66.6 66.7/62.5 66.7/72.3

PPV/NPV (universal) 48.6/77.7 44.1/79.5 58.8/77.8

Abbreviations: Aβ-PET, beta-amyloid positron emission tomography; CL, Centiloids; PET, positron emission tomography.
aSensitivity (Sens) and Specificity (Spec) / positive predictive value (PPV) andnegative predictive value (NPV)when applying the single cutoff (Youden’s Index)

derived from group-specific area under the curve (AUC) curve.
bSensitivity (Sens) and Specificity (Spec) / positive predictive value (PPV) and negative predictive value (NPV) when universally applying the single cutoff

(Youden’s Index) derived from overall (“All”) sample area under the curve (AUC) curve to each subgroup. PPV and NPV refer only to this cohort and do not

account for known or expected prevalence of disease (AD) in the population.

confirmatory PET or CSF testing, data from this cohort suggest that

around 50%–80% of these more invasive and costly procedures could

be eliminated. Discrimination (AUCs) was similar when restricting

analyses to cognitively impaired participants only. As expected, given

the higher level of Aβ burden in cognitively impaired individuals, single

cutoffs corresponding to optimal differentiation of Aβ-PET results

and two-cutoff intermediate ranges were higher when limiting to a

cognitively impaired sample.

Plasma p-tau217 discriminability of positive and negative Aβ-PET
did not clearly differ between H/L and non-H/L participants, though

corresponding cutoffs derived from ethnicity-specific analyses sug-

gested modestly different values for H/L participants (higher single-

cutoff Youden’s Index, lower two-cutoff intermediate range). While

not statistically significantly different, H/L and non-H/L participants

differed slightly in proportion of Aβ-PET positive participants and in

Aβ burden. The distribution of Aβ burden in a reference group likely

impacts associated p-tau217 cutoff values. Regardless, p-tau217 holds

great promise as a screening tool for aiding in vivo identification of

AD pathology and for informing eligibility for AD-directed therapies

and clinical trials among ethnically diverse older adults.3,18,19 Plasma

p-tau217concordancewithAβ-PET inourmixedH/Landnon-H/L sam-

ple, based on Aβ-PET as the reference standard, was similar to several

other studies reporting AUCs∼0.90 or higher.3,4,17,23

With quantification based Aβ-PET status (CL> 25) as the reference,

plasma ALZpath p-tau217 cutoffs using Youden’s Index (>0.55pg/mL)

and a two-cutoff approach (0.49–0.89pg/mL) were somewhat higher

than a recent study with the same p-tau217 assay (Youden’s Index

cutoff >0.42pg/mL, intermediate range 0.40–0.63pg/mL).3 Variability

in cutoffs may reflect different distributions of Aβ burden between

cohorts. Ashton et al. derived their cutoffs in a cohort where ∼4% of

participants had cognitive impairment and∼20%hadapositiveAβ-PET
scan,3 compared to ∼75% of our cohort having cognitive impairment
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TABLE 4 Reference range for plasma p-tau217 using a two-cutoff approachwhere the lower limit represents sensitivity fixed at 95%with
maximized specificity and the upper limit represents specificity fixed at 95%withmaximized sensitivity.

Parameter Plasma p-tau217 (ALZPath)

All Non-Hispanic/LatinoWhite Hispanic/LatinoWhite

Visual read (positive vs. negative) Two-cutoff range, pg/mL 0.31–0.80 0.41–0.89 0.30–0.80

%Within group-specific rangea 39.7 31.3 36.5

%Agreement (negative) 95.8 93.6 91.7

%Agreement (positive) 86.3 90.0 91.9

%Within universal rangeb 39.7 42.9 35.7

%Agreement (negative) 95.8 100.0 91.9

%Agreement (positive) 86.3 84.8 91.9

CL quantification (CL< 25 vs.

CL> 25)

Two-cutoff range, pg/mL 0.49–0.89 0.40–0.88 0.24–0.73

%Within group-specific rangea 20.9 33.0 51.3

%Agreement (negative) 93.0 93.6 88.9

%Agreement (positive) 89.0 93.3 91.9

%Within universal rangeb 20.9 21.4 20.0

%Agreement (negative) 93.0 100.0 89.2

%Agreement (positive) 89.0 87.9 91.9

Note: The percentage of participants falling within the intermediate two-cutoff reference range is shown for when the range was based on group-specific

reference samples (i.e., within non-Hispanic/white or within Hispanic/white) and for when the range derived from the overall sample was applied universally

across the ethnicity subgroups. The percent agreement between “negative” tests (p-tau217 below range plus negative Aβ-PET) and between “positive” tests
(p-tau217 above range plus positive Aβ-PET) is reported again using the group-specific reference ranges and when applying the overall sample reference

range universally across ethnicity subgroups).
aPercent of participants within the intermediate range when using group (ethnicity) specific reference ranges.
bPercent of participants within the intermediate rangewhen applying the reference range derived from the overall combined sample (“universal”).

and ∼40% having a positive Aβ-PET scan. Individuals with cognitive

impairment due to AD tend to have greater Aβ burden on average

than individuals with preclinical AD.24,25 We suspect the higher cut-

offs in our sample relate tomore individuals at the higher end of the Aβ
burden spectrum leading to overall higher levels of plasma p-tau217.

This is further supported by observations of even higher correspond-

ing cutoffs when we restricted analyses to our cognitively impaired

participants only.

The methods for deriving cutoffs (e.g., one- vs. two-cutoff) and the

ideal reference sample from which cutoffs are determined depend

on the proposed context of use (e.g., optimizing sensitivity versus

specificity, early detection in asymptomatic older adults versus inform-

ing etiologic differential in cognitively impaired clinic patients). It

is encouraging that there is consistently high concordance between

plasma p-tau217 and Aβ-PET results with minor variability in cut-

off ranges, which we now also demonstrate in both H/L and non-H/L

older adults in the context of ruling AD in or out for predominantly

cognitively impaired individuals recruitedmostly frommemory clinics.

Similar to Ashton et al.,3 we found stronger agreement between low

ALZpath p-tau217 and negative Aβ-PET than between high ALZpath

p-tau217 and positive Aβ-PET, thus showing a higher likelihood of ele-
vated p-tau217 with a negative Aβ-PET than vice versa. Aβ-PET and

more recently tau PET have been a standard of truth for validating

plasma AD biomarkers, though a growing understanding of the tempo-

ral dynamics of theseAD-related biomarkers suggests both plasma and

CSF-based biomarkersmay begin elevating prior to PET evidence of Aβ
or tau accumulation.16

Longitudinal plasma p-tau217 data and investigations of other AD-

related plasma biomarkers support the interpretation that elevated

plasma markers without PET evidence of AD reflect emerging pathol-

ogy rather than a “false positive” plasma result. Elevated plasma

p-tau217 with negative tau PET at baseline is associated with faster

rates of tau deposition longitudinally in early AD brain regions.12 Our

group recently reported that elevated plasma Aβ42/40 (measured via

LC-MS; Quest AD-Detect) with negative Aβ-PET was associated with

greater microstructural brain changes compared to individuals with

both normal plasma Aβ42/40 and Aβ-PET.26 Fluid and PET biomarkers

offer complementary but distinct insights into the onset and progres-

sion of AD pathology. Determining an in vivo “gold standard” is context

dependent and blood-based markers may bemore susceptible to mea-

surement variability from non-AD sources (e.g., kidney disease, body

mass index).15,27,28 Continued studyof factors influencing blood-based

ADbiomarkermeasurement and their longitudinal stability is essential

for clinical translation.

Despite small differences in the derived reference ranges and

acknowledging the importanceof replication andvalidationof our find-

ings in independent cohorts, our results provide preliminary support

for using similar ALZpath p-tau217 reference ranges for both H/L and
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F IGURE 3 Scatterplots demonstrating a positive correlation between plasma p-tau217 and amyloid-beta (Aβ) burdenmeasured in Centiloids
for the overall sample (A) and separately within non-Hispanic/Latino white (B), and Hispanic/Latino white (C) groups. Nonparametric linear
association (Spearman’s rho) is reported for eachwith a 95% confidence interval. The vertical dashed line represents the binary Centiloids-based
quantification threshold for a positive Aβ-positron emission tomography (PET) scan (≥25). The horizontal gray dashed line represents the Youden’s
index single-cutoff of plasma p-tau217 that optimally balances sensitivity and specificity to discriminating a positive and negative Aβ-PET scan
(visual read). An intermediate plasma p-tau217 range is shown as the lower and upper horizontal red dashed lines, which represent the p-tau217
with 95% sensitivity (lower) and 95% specificity (upper) for discriminating a positive from negative Aβ-PET scan (visual read). Participants falling
between the red dashed lines represent a potential group that might be recommended to undergo confirmatory biomarker testing (CSF or PET) in
a clinical setting. Youden’s index and two-point cutoffs (horizontal dashed lines) shown in panels (B) and (C) are derived fromwithin-group analyses
(i.e., specific to race/ethnicity rather than universal cutoff applied from the overall sample). To limit axis distortion, three participants with
Centiloids values were censored (outside axis range).

non-H/L individuals. While there are several compelling reasons that

the risk for dementia, broadly, and AD-related dementia, specifically,

maydiffer byethno-racial group,1,29,30 it is less clear that self-identified

race or ethnicity per se should be expected to directly impact the

agreement between blood-based and PET− or neuropathology-based

indicators of AD pathology. Any apparent differences in biomarker

performance between ethno-racial groups requires careful interpre-

tation and evaluation of possible explanations (e.g., disproportionate

prevalence of comorbidities, recruitment sources, frequencies of AD

pathology, social determinants of health) rather than an assumption of

inherent biological differences influencing results.31–33 As this area of

research advances, considering more conservative (i.e., wider) “inter-

mediate” reference ranges would still offer a substantial reduction in

the need for confirmatory PET or CSF testing while minimizing false

negative or false positive risks.

4.1 Strengths and limitations

Major strengths of our study included the balanced representation

of H/L and non-H/L older adults, the focus on a commercially avail-

able assay (ALZpath) for plasma p-tau217 quantification, good rep-

resentation across the Aβ burden spectrum based on Aβ-PET (low,

intermediate, and high levels), and predominantlymemory clinic-based

participant recruitment with a high proportion of participants having

cognitive impairment (typical clinic context).

Therewere also several limitations.We lacked longitudinal data and

independent cohort validation of derived AUCs and p-tau217 refer-

ence ranges. While we infer that 50%–80% of confirmatory CSF or

PETproceduresmight be eliminatedbyutilizing a two-cutoff approach,

ultimately longitudinal follow-up is required to determine feasibility,

cost savings, and accuracy of the p-tau217 ranges above and below

the intermediate range.Our “standard of truth”wasAβ-PET and future
work integrating tau PET in ethno-racially diverse samples is criti-

cal for understanding plasma p-tau217 as a proxy along the temporal

and severity spectrum of AD neuropathology. Our quantification-

based definitions for positive or negative Aβ-PET and for defining low,

intermediate, and high ranges were data-driven but are not widely

established and some studies propose different thresholds than we

used,3,34 which may impact resulting AUCs and p-tau217 reference

ranges. We did not have detailed characterization of renal function

(e.g., estimated glomerular filtration rate [eGFR]), which might influ-

ence plasma p-tau217measurement.15,27 We previously noted slightly

higher frequency of reported angiotensin II inhibitors use in H/L par-

ticipants in our cohort, which can be used in treating chronic kidney

disease, butwe do not know reasons for self-reported prescribedmed-

ications in the sample. While our ethnic diversity improves on prior

work, our H/L population is predominantly of Cuban or South Amer-

ican descent and results may not generalize to other regions of H/L

origin that may have different genetic admixture or social determi-

nant of health considerations. Our sample also did not have racial

diversity (95% white). We hope to integrate future efforts with other

ethno-racially diverse cohorts18,19,35,36 to contribute to advancing

AD-related research in underserved populations.

5 CONCLUSIONS

Plasma p-tau217 (ALZpath) strongly predicts elevated brain Aβ on

Aβ-PET in Hispanic/Latino and non-Hispanic/Latino older adults.

Implementing a two-cutoff “intermediate range” approach could sub-

stantially reduce the need for more costly and invasive confirmatory

CSF or PET testing. Findings add to the growing body of evidence

supporting an important role for plasma p-tau217 as a potential
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screening or diagnostic tool in the clinical workup of ethnically diverse,

cognitively impaired older adults and those who may be considering

anti-amyloid immunotherapies.3,7
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