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1 | BACKGROUND

Dementia has many causes, of which Alzheimer’s disease (AD) is the
most common.! Other common types of dementia include frontotem-
poral dementia (FTD) and dementia with Lewy bodies (DLB).2 These
dementia types may be difficult to differentiate from because of over-
lapping symptoms or an atypical presentation.>~> However, being able
to give an accurate and timely diagnosis allows patients and health
care professionals to make optimal decisions regarding (experimental)
treatment and life and/or care planning.® Traditional diagnostic tools
used in the diagnostic workup for cognitive decline in memory clinics
include magnetic resonance imaging (MRI), positron emission tomog-
raphy (PET),”-? and cerebrospinal fluid (CSF) biomarker analysis.8:10
However, these tools are invasive, expensive, or require specialized
personnel and equipment. Recently, plasma biomarkers have emerged
as an innovative diagnostic tool for different types of dementia, in
particular, AD dementia.1112

Plasma biomarkers that have been researched for AD diagnosis
include phosphorylated tau-217 (p-tau217) and neurofilament light
(NfL).12 p-Tau217 is highly specific to AD pathology®~1¢ and can dif-
ferentiate AD dementia from other dementia types, such as FTD.1417
Because p-tau217 is still a relatively new biomarker, different assays
measuring p-tau217 are currently being tested in various cohorts. One
such assay is the ALZpath p-tau217 assay, which has been shown to
accurately detect AD pathology in a selected AD continuum cohort.¢
NfL is a cross-disease indicator of neurodegeneration elevated in
most neurodegenerative conditions, including most dementias, with
a disease-specific magnitude of increase.'® Among dementias, NfL is
most elevated in FTD when compared to AD dementia and DLB,319-21
although these findings have not been consistent across all studies. 1?22

Most studies assessing the diagnostic potential of NfL and p-tau217
have been conducted in highly selected cohorts using strict inclusion
and exclusion criteria,'®2223 which makes these results not directly
generalizable to the more diverse real-world clinical setting. Few real-
world studies have been performed focusing on the clinical use of
blood-based NfL for diagnosing AD and FTD.2324 One study found
that NfL can discriminate FTD from other dementias in a heteroge-
neous memory clinic cohort.2> Another study reported that serum NfL

could confirm neurodegeneration.?* To our knowledge, the diagnostic

* Phosphorylated tau-2017 (p-tau217) can detect Alzheimer’s disease (AD) across the
clinical continuum.

* Neurofilament light (NfL) can differentiate frontotemporal dementia (FTD) from
other diagnoses (AD dementia, dementia with Lewy bodies [DLB], and Psychiatry).

e p-Tau217 may detect AD co-pathology in other diseases or dementia types (e.g.,

e p-Tau217 and NfL show potential for clinical implementation.

potential of p-tau217 has yet to be researched in an unselected mem-
ory clinic cohort. Because NfL and p-tau217 provide different types
of diagnostic information, it would also be of interest to assess their
combined potential to differentiate between dementia subtypes.

Our objective is to assess the discrimination potential of the novel
ALZpath p-tau217 plasma assay in combination with plasma NfL for
differentiating between different causes of cognitive complaints in an

unselected real-world memory clinic cohort.

2 | METHODS

2.1 | Clinical samples

Our unselected real-world memory clinic cohort consisted of 415
consecutive patients who visited our tertiary memory clinic between
December 2020 and December 2021. These patients consented to
the use of their medical data and blood material for research as part
of the Amsterdam Dementia Cohort (ADC).2627 All patients received
the standard ADC test battery, as described elsewhere.?® Diagnoses
were determined during multidisciplinary experts meeting based on
the current diagnostic criteria for AD dementia,?® DLB,2? FTD,%° and
others, as applicable. An in-depth description of the ADC cohort and
procedures is available in Supplement Part A.

2.2 | Amyloid status assessment

CSF ABq147 and p-taul81 were measured using the Elecsys §-
amyloid(1-42) CSF and Elecsys Phospho-Tau (181P) CSF electrochemi-
luminescence immunoassays (Roche Diagnostics International Ltd,
Rotkreuz, Switzerland).3%32 Patients were classified as amyloid posi-
tive if their p-tau181/AB.4, ratio was >0.020.3%34 If a lumbar puncture
could not be performed or CSF analysis was inconclusive, an amy-
loid PET scan was requested. This was the case for 36 patients.
Amyloid PET scans were visually scored as normal or abnormal by
an experienced nuclear radiologist. If CSF and PET analyses were in
disagreement, the amyloid PET scan result was taken as the indicator

of amyloid positivity.
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2.3 | Plasma biomarker measurements

Ethylenediaminetetraacetic acid (EDTA)-plasma samples were stored
in 0.3 mL aliquots at —80°C before use, as described elsewhere.3>
Samples were thawed at room temperature and centrifuged for 10 min
at 10,000 x g before analysis. Both NfL (NF-light Advantage Kit,
Quanterix)3¢ and p-tau217 (ALZpath, ALZpath Inc.)'¢ were measured
on the Simoa HDx analyzer. NfL measurements were carried out in
singulate and p-tau217 measurements in duplicate. NfL measurements
were missing for 16 samples (3.8%), due to low sample volumes as
p-tau217 measurements were prioritized. p-Tau217 measurements
were missing for 43 samples (10.3%) due to Simoa measurement
errors and low sample volumes. Measurement missingness occurred
proportionally across diagnostic group. Run details are available in

Supplement Part A.

2.4 | Case study selection

To evaluate if plasma p-tau217/NfL profiles could benefit clinical prac-
tice, we selected two cases from our cohort for whom the medical
team could not decide on a conclusive diagnosis after the patient’s
first diagnostic screening visit, and for whom additional testing was
requested. We drafted the case reports from the patient files and inter-
preted their plasma biomarker profiles according to the final diagnosis
as agreed upon after additional ancillary investigations. The two cases
were chosen based on biomarker availability and differential diagnostic
considerations.

2.5 | Statistical analyses

Statistical analyses were conducted in R (version 4.0.3). Biomarker lev-
els were log-transformed to achieve normal distributions for group
comparison. Group differences were tested using a one-way analy-
sis of variance (ANOVA) with Tukey’s honestly significant difference
(HSD) post hoc test. A p-value < 0.05 was considered statistically
significant.

At the time of this writing, there were no externally validated
cutoffs for the ALZpath p-tau217 assay. Therefore, a Youden’s index
cutoff value was derived from the cohort by comparing AD patients
and amyloid beta (AB)— subjective cognitive decline (SCD) patients
using the cutpointr package (version 1.1.2). In addition, p-tau217 was
tested for its potential to differentiate between AS— and A+ in the
entire cohort using receiver-operating characteristic (ROC) analysis.
The pROC package (version 1.18.4) was used to calculate area under
the curve (AUCs), sensitivity and specificity, negative predictive values
(NPVs) and positive predictive values (PPVs), and to plot ROC curves.

For NfL, we referred to an external reference range®”-38 using the
age-adjusted value associated with the 90th percentile of normal as
a cutoff (6.4-36.6 pg/mL across ages 20-82). In addition, we per-
formed a sensitivity analysis for NfL using two alternative approaches
(Supplement Part B).

Disease Monitoring

RESEARCH IN CONTEXT

1. Systematic review: We identified literature from online
databases. Plasma phosphorylated tau-2017 (p-tau217)
is a well-performing novel biomarker able to detect
Alzheimer’s disease (AD) pathology, whereas neurofila-
ment light (NfL) is a broad biomarker for neurodegener-
ation. The different p-tau217 assays have yet to be tested
in real-world cohorts, which is most representative of
clinical practice.

2. Interpretation: Based on analyzing p-tau217 and NfL in
415 consecutive tertiary memory clinic patients, these
biomarkers show promise as aids in clinical decision-
making. p-Tau217 is a good marker for AD pathology
across the continuum and NfL differentiates between
frontotemporal dementia (FTD) and other dementia in a
real-world heterogeneous patient group. This supports
previous results in more selective cohorts.

3. Future directions: We suggest further research in the
form of (1) validation of this combination of markers
in larger clinical cohorts, (2) assessment of its potential
for detecting AD co-pathology in other dementia types,
and (3) investigation of the real-world clinical utility of
p-tau217 assays when used for clinical decision support.

Plasma biomarker levels were dichotomized based on the aforemen-
tioned p-tau217 and NfL cutoffs. Each patient was classified as having
low/high NfL levels and low/high p-tau217 levels. Four patient groups
were made: Low p-tau217/low NfL, high p-tau217/low NfL, low p-
tau217/high NfL, and high p-tau217/high NfL. In addition, we assessed
the discriminating potential of p-tau217 for AD dementia versus

amyloid negative (AB—) SCD and AB— versus amyloid positive (AB+).

3 | RESULTS

3.1 | Cohort characteristics

Of the 415 patients assessed, 396 were given a diagnosis after their
first assessment and 19 had to undergo additional ancillary investi-
gations (e.g., genetic testing). The most common diagnosis was AD
dementia (n = 138; AD = 134, logopenic primary progressive aphasia
(PPA) = 4), followed by SCD (n = 104) and mild cognitive impair-
ment (MCI; n = 50; due to AD = 37, other/unknown etiology = 13).
SCD and MCl patients were further characterized as having underlying
AD pathology (SCD+/MClI+) or not (SCD—/MCI-). Thirty-five patients
were diagnosed with FTD (behavioral variant FTD = 25; non-fluent
or semantic PPA = 10), and 17 patients with DLB. Eighteen patients
were diagnosed with another type of dementia and nine were diag-

nosed with another neurological condition (Supplement Part A). The
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FIGURE 1 Proportion of patients per diagnostic group during
prospective inclusion for the study. AD dementia, Alzheimer’s disease
dementia; DLB, dementia with Lewy bodies; FTD, frontotemporal
dementia; MCI—, mild cognitive impairment without underlying AD
pathology; MCl+, mild cognitive impairment with underlying AD
pathology; SCD—, subjective cognitive decline without underlying AD
pathology; SCD+, Subjective Cognitive Decline with underlying AD
pathology.

remaining 44 patients were suspected to have an underlying psychi-
atric disease (“Suspected Psychiatry”) (Figure 1).

Baseline characteristics per diagnostic group are summarized in
Table 1. There were no significant differences in sex distribution
between the diagnostic groups. Patients in the SCD— group were sig-
nificantly younger than patients in the MCl+, AD-dementia, DLB, and
Dementia Other groups. Patients in the Suspected Psychiatry group
were significantly younger than those in the MCl+, AD dementia, and
Dementia Other groups. Patients in the SCD, MCI, Neurology, and
Suspected Psychiatry groups had the highest Mini-Mental State Exam-
ination (MMSE) scores. AD, DLB, FTD, and Dementia Other groups had

low average MMSE scores.

3.2 | Biomarkers levels and cutoffs

3.2.1 | ALZpath p-tau217 diagnostic performance

The ALZpath p-tau217 assay showed good specificity and moderate
sensitivity. This effect was driven by low sensitivity for low p-tau217
concentration measurements, as seen by high coefficients of varia-
tion (CVs), specifically for concentrations below 0.159 pg/mL (Figure
S1). The Youden'’s index cutoff for differentiating between AD demen-
tia and SCD— was 0.663 pg/mL. This cutoff was associated with a
sensitivity of 0.70 and a specificity of 0.99 (Figure 2), and an AUC
of 0.81 (95% confidence interval [Cl]: 0.74-0.87). The AUC was 0.82
(95% CI: 0.75-0.88) when focusing only on AD patients with con-
firmed AD pathophysiology. An additional analysis was conducted to
test the potential of p-tau217 for differentiating A3— patients from
AB+ regardless of the main etiology, returning a cutoff of 0.61 pg/mL,
an AUC of 0.78 (95% Cl: 0.72-0.84), a sensitivity of 0.70, and a speci-

ficity of 0.91 (Figure 2). This cutoff was associated with an NPV of 0.84
and a PPV of 0.75.

3.2.2 | p-Tau217 distribution across diagnoses

Plasma p-tau217 levels were highest in the AD dementia
(median = 1.04 pg/mL, interquartile range [IQR] = [0.43-1.52])
and MCl+ (median = 0.80 pg/mL, IQR = [0.42-1.16]) groups. The
diagnostic groups with the lowest p-tau217 concentrations were
SCD- (median = 0.23 pg/mL, IQR = [0.13-0.31]) and Neurology
(median = 0.24 pg/mL, IQR = [0.12-0.29]) (Figure 3A). The p-tau217
levels of the AD dementia group were significantly elevated compared
to the SCD—, Neurology, FTD, and Suspected Psychiatry groups (p-
value < 0.01 for all), and were also significantly elevated in the MCl+
group compared to the SCD- and Neurology groups (p-value < 0.05
for both) (Table S1, Figure S2A). After dichotomizing the groups as
low/high p-tau217, the groups with the highest proportion of patients
with high p-tau217 were AD dementia (n = 84, 70% of AD dementia
patients) and MClI+ (n = 25, 68% of MCI+ patients). The groups with
the lowest proportion of patients with high p-tau217 were Neurology
(n = 0, 0% of Neurology patients) and SCD- (n = 1, 1.2% of SCD—
patients) (Figure S3).

3.2.3 | NfL distribution across diagnoses

Plasma NfL was most elevated in the Dementia Other (median = 35.4
pg/mL,IQR=[17.3-72.6]) and FTD (median=32.0 pg/mL, IQR=[23.2-
40.5]) groups, and lowest in the SCD- (median = 11.8 pg/mL,
IQR = [9.1-18.6]) and Suspected Psychiatry (median = 14.0 pg/mL,
IQR = [10.4-20.7]) groups (Figure 3B). NfL levels were significantly
higher in the FTD and Dementia Other groups compared to the
SCD—, SCD+, Suspected Psychiatry, AD-Dementia, and MCl+ groups
(p-value < 0.001 for all), as well as the MCl- group (p-value < 0.01
for both) and DLB (p-value < 0.05 for both). NfL levels were also
significantly higher in patients in the AD dementia, MCl+, and Neu-
rology diagnostic groups compared to those with a SCD- diagnosis
(p-value < 0.05 for all), and significantly higher in AD dementia patients
compared to those in the Suspected Psychiatry group (p-value = 0.05)
(Table S2, Figure S2B). After applying the age-adjusted NfL cutoffs,
the groups with the highest proportion of patients with high NfL were
FTD (n = 26, 79% of FTD patients), Neurology (n = 6, 67% of Neurol-
ogy patients), and Dementia Other (n = 11, 65% of Dementia Other
patients). The groups with the lowest proportion of patients with high
NfL were SCD— (n = 23, 27% of SCD- patients) and MCI+ (n= 9, 24%
of MCl+ patients) (Figure S3).

3.24 | Patient profiles based on p-tau217 and NfL

The most common profile was low p-tau217/low NfL (n = 137,
37%), followed by low p-tau217/high NfL (n = 99, 27%). The



ROUSSET ET AL.

Diagnosis, Assessment

TABLE 1 Clinical characteristics per diagnosis.***

Disease Monitoring

50f11

Age, years Amyloid APOE 4 p-Tau217

Female sex median MMSE positivity carriage concentration NfL concentration

n (%) [IQR] mean + SD n (%) n (%) median [IQR] median [IQR]
SCD— (n=89) 49 (55) 59[54-64] 282+22 0(0) 35(39) 0.23[0.13-0.23] 11.8[9.1-18.6]
Assessed (n) 89 89 89 89 89 78 84
SCD+ (n=15) 6 (40) 64[62-70] 285+15 15 (100) 9 (60) 0.62[0.39-0.87] 17.5[13.8-20.5]
Assessed (n) 5 15 15 5 15 13 14
MCI- (n=13) 4(31) 68[62-70] 279+21 0(0) 5(38) 0.30[0.24-0.40] 17.2[15.0-25.7]
Assessed (n) 13 13 13 13 13 12 12
MCI+ (n=37) 16 (43) 67[64-72] 27.2+20 37(100) 27(73) 0.80[0.42-1.16] 16.9[14.1-25.1]
Assessed (n) 37 37 37 37 36 36 35
AD dementia (n = 138) 70(51) 66[60-71] 21.4+47 106 (100) 99(72) 1.04[0.43-1.52] 20.5[15.1-26.3]
Assessed (n) 138 138 133 106 137 120 133
DLB (n=17) 3(18) 66[64-69] 232+4.9 4(33) 7 (41) 0.41[0.15-0.68] 18.7[12.9-27.9]
Assessed (n) 17 17 17 12 16 15 17
FTD (n = 35) 16 (46) 63[59-69] 240+4.6 1(4.2) 6(71) 0.33[0.19-0.42] 32.0[23.2-40.5]
Assessed (n) 35 35 35 24 35 33 35
Dementia Other (n = 18) 11(61) 68[63-71] 220+50 0(0) 4(22) 0.28[0.19-0.51] 35.4[17.3-72.6]
Assessed (n) 18 18 18 13 18 16 17
Suspected Psychiatry 18 (41) 61[52-65] 258+ 3.0 0(0) 13(30) 0.31[0.21-0.47] 14.0[10.4-20.7]
(n=44)
Assessed (n) 44 44 44 28 28 40 43
Neurology (n=9) 4(44) 60[52-65] 266+21 0(0) 2(22) 0.24[0.12-0.29] 18.9[14.0-30.1]
Assessed (n) 9 9 9 5 9 9 9
Total (n=415) 197 (47) 64[58-69] 248 +4.7 159(38) 208 (50) 0.40[0.19-0.95] 18.3[12.4-26.3]
Assessed (n) 415 415 410 342 396 372 399
p 0.16 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Abbreviations: AD dementia, Alzheimer’s disease dementia; APOE, apolipoprotein E; DLB, dementia with Lewy bodies; FTD, frontotemporal dementia; MCl—,
mild cognitive impairment without underlying AD pathology; MCl+, mild cognitive impairment with underlying AD pathology; MMSE, Mini-Mental State
Examination; NfL, neurofilament light; p-tau217, phosphorylated tau-217; SCD—, subjective cognitive decline without underlying AD pathology; SCD+,
subjective cognitive decline with underlying AD pathology.
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FIGURE 2 ROC curves. (A) ROC curve of SCD- vs AD from which the p-tau217 cutoff of 0.663 pg/mL was derived. AUC =0.81 (95% Cl:
0.74-0.87). (B) ROC curve of AB— vs A+ with a cutoff of 0.61 pg/mL. AUC = 0.78 (95% Cl: 0.72-0.84). AB, amyloid beta; AUC, area under the
curve; Cl, confidence interval; p-tau217, phosphorylated tau-217; ROC, receiver-operating characteristic.
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FIGURE 3 Biomarkers concentration within each diagnostic group. (A) p-Tau217 distribution; (B) NfL distribution. AD dementia, Alzheimer’s
disease dementia; DLB, dementia with Lewy bodies; FTD, frontotemporal dementia; MCl—, mild cognitive impairment without underlying AD
pathology; MCl+, mild cognitive impairment with underlying AD pathology; SCD—, subjective cognitive decline without underlying AD pathology;
SCD+, subjective cognitive decline with underlying AD pathology. For visibility, outliers are not pictured (one p-tau217; one NfL).
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FIGURE 4 Proportion of patients in each of the four biomarker
groups per diagnosis. Low/high plasma p-tau217 is based on Youden'’s
index cutoff value of 0.66 pg/mL. Low/high plasma NfL is based on the
value associated with the 90th percentile of normal based on each
patient’s age (mybiomarkers app). AD dementia, Alzheimer’s disease
dementia; DLB, dementia with Lewy bodies; FTD, frontotemporal
dementia; MCI—, mild cognitive impairment without underlying AD
pathology; MCl+, mild cognitive impairment with underlying AD
pathology; SCD—, subjective cognitive decline without underlying AD
pathology; SCD+, subjective cognitive decline with underlying AD
pathology.

remaining patients were divided approximately evenly between
high p-tau217/low NfL (n = 68, 18%) and high p-tau217/high NfL
(n = 65, 18%) (Table S3). Figure 4 shows the distribution of these pro-
files over the different diagnoses. To determine which diagnosis was

most prevalent per biomarker profile while also taking into account

the large size difference between the different diagnostic groups, the
raw count of patients per biomarker profile per diagnostic group was
multiplied by the prevalence of that biomarker profile within that diag-
nostic group (Figure 5). Patients with a low p-tau217/low NfL profile
were mostly SCD— patients (58%), followed by Suspected Psychiatry
(21%). Patients with a high p-tau217/low NfL profile were most likely
to be AD dementia patients (51%) or MCl+ patients (34%). Those
with a high p-tau217/high NfL profile were most likely AD dementia
patients (87%). Those with a low p-tau217/high NfL profile were most
likely FTD patients (38%), followed by SCD- (15%) and Dementia
Other (13%).

3.3 | Potential use of the p-tau217/NfL biomarker
profiles in clinical practice

3.3.1 | AD versus frontotemporal lobar
degeneration (FTLD) spectrum disease case

Mr. A, a 68-year-old man of North African origin, was referred for a
second opinion. The patient had been diagnosed with a unipolar mood
disorder in another hospital. His family disagreed with this diagnosis.
During consultation, the patient and his family reported progressive
problems in executive functioning, memory, and language. For exam-
ple, he drove on the wrong side of the road, got lost multiple times,
and could not speak, read, or write Dutch anymore while he previ-
ously could. The patient had a head-turning sign, bradyphrenia, apraxia,
memory impairment, and word-finding difficulties. No other focal neu-
rological deficits were found. His MMSE score was 18/30, his Montreal
Cognitive Assessment (MoCA) score was 12/30, and his Geriatric
Depression Scale score was 11/15. These scores suggested disorders

in multiple domains and the presence of a mood disorder.
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FIGURE 5 Count of patient diagnoses per biomarker profile, adjusted for prevalence within the diagnostic group. (A) Low p-tau217/low NfL;
(B) high p-tau217/low NfL; (C) low p-tau217/high NfL; (D) high p-tau217/high NfL. AD dementia, Alzheimer’s disease dementia; DLB, dementia
with Lewy bodies; FTD, frontotemporal dementia; MCl—, mild cognitive impairment without underlying AD pathology; MCl+, mild cognitive
impairment with underlying AD pathology; SCD—, subjective cognitive decline without underlying AD pathology; SCD+, subjective cognitive

decline with underlying AD pathology.

Neuropsychological testing was complicated due to a language
barrier but confirmed impaired executive functioning and language.
Electroencephalography (EEG) revealed moderate bilateral abnormal-
ities in the temporal lobes. Brain MRI showed neurodegenerative
features with mild asymmetric cortical atrophy on the left pari-
etal cortex which could be interpreted as suggestive for either
underlying AD or frontotemporal lobar degeneration (FTLD) spec-
trum disorder. CSF biomarker values were abnormal for AB42 (753
pg/mL; cutoff value <1000 pg/mL), but normal for total tau ([t-tau]
150 pg/mL; cutoff value > 235 pg/mL), p-taul81 (9.7 pg/mL; cut-
off value > 19 pg/mL), and the p-tau181/AB42 ratio (0.013; cutoff
value > 0.020).

During the multidisciplinary meeting, a diagnosis of dementia was
made. Due to persisting prominent parietal and memory clinical symp-
toms and the atrophy pattern on the MRI, AD was suspected to be
the most likely etiology, whereas a FTLD spectrum disorder was con-

sidered to be less likely. However, CSF analyses showed an isolated

low AB42 with a normal p-taul81/AB42 ratio, arguing against the
AD diagnosis. Due to remaining clinical doubt, an amyloid PET scan
was requested and found to be negative. Genetic testing revealed
no underlying pathogeneous mutation. Over the next 2.5 years, the
patient developed non-fluent speech, echolalia, and ultimately sym-
metric parkinsonism. These symptoms were clinically compatible with
a corticobasal degeneration diagnosis.

Retrospective analyses of NfL and p-tau217 showed the following
biomarker profile: a value of 85 pg/mL for NfL (cutoff: 22 pg/mL) and
of 0.40 pg/mL for p-tau217 (cutoff: 0.66 pg/mL). This NfL measure-
ment is particularly elevated, whereas the p-tau217 measurement is
below this cohort’s cutoff. This low p-tau217/high NfL biomarker pro-
file supports the final FTLD spectrum disease diagnosis, as this profile
occurs more frequently in the FTD and Dementia Other groups than
in AD.

A second case (FTD vs Suspected Psychiatry) can be found in
Supplement Part B.
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This study highlights the value of plasma p-tau217 and NfL in sup-
porting diagnostic decision-making for dementia and non-dementia
conditions in an unselected memory clinic cohort. The novel ALZpath
p-tau217 plasma assay showed great specificity with modest sensitiv-
ity, suggesting a better use as a “rule-in” test for AD pathology (both at
the MCl and dementia stage) rather than a“rule-out” in clinical settings.
This was apparent when comparing p-tau217 levels between multiple
diagnoses, where only a few group comparisons reached significance.
Our results build o previous testing of the ALZpath assay in more
selected cohorts, where it performed remarkably well in detecting AS
and tau pathology across the AD continuum.é3? The lower assay sen-
sitivity in our cohort compared to previous studies is likely due to the
greater heterogeneity of diagnoses in an unselected cohort. Comor-
bidities or other confounding factors for which we did not control could
also influence the sensitivity in a negative manner. However, our main
aim was to study the prevalences of positive biomarker measures in a
prospective, unselected clinical cohort, and not validation of the plasma
biomarkers against a reference test.

The cutoff derived in this cohort is similar to the 95% specificity
cutoff reported by Ashton et al.’é Other assays currently available
for plasma p-tau217 detection show good potential for discriminating
between AS— and AB+ in AD-continuum cohorts, with AUCs ranging
from 0.82 to 0.96 for the Janssen assay,*9-%2 0.71 to 0.94 for the Lilly
assay, 0742 and 0.92 to 0.97 for the Fujirebro assay.'® For the ALZ-
path assay, our own AUC was 0.78, and Ashton and al. reported AUCs
ranging from 0.92t0 0.96.1 It is interesting to note that our AUC is sig-
nificantly lower than the AUC reported by Ashton et al. Pre-analytical
factors are not a likely cause, since p-tau and NfL are very resistant to
major preclinical factors.3> Analytical factors such as batch differences
could be a cause. For optimizing diagnostic accuracy, a two cut-point
approach might help.

The results of the current study support previous studies regarding
the strong association between p-tau217 and AD pathology.1314:43-45
p-Tau217 levels were also elevated in about a third of patients in
the DLB group in our study. This is unsurprising, as there is a high
co-pathology rate between DLB and AD dementia.*¢ DLB is largely
diagnosed based on clinical assessment, whereas confirming AD co-
pathology requires additional invasive testing.2? Plasma p-tau217 may
detect AD co-pathology in patients with DLB as a primary diagnosis, as
reported before for p-tau217, p-tau181, and p-tau231.47:48

High NfL levels were strongly associated with dementia (AD demen-
tia, FTD, and Dementia Other), whereas low levels were associated
with SCD, MCI, and non-neurological conditions. NfL could differenti-
ate FTD from other dementia types, particularly AD dementia. This is
in agreement with previous studies.1317-21.42.50 The magnitude of the
NfL elevation differed significantly between different disorders (Figure
S2B), an effect not quite reflected by a low/high dichotomy. Adding a
second NfL cutoff to differentiate between high NfL levels and dras-
tically elevated NfL levels might improve the use of NfL for clinical
support of diagnosis. In our own cohort, 12 patients with a variety of

conditions were above this second cutoff, indicating that it could be
useful for rare diseases.

Creating biomarker profiles based on low/high plasma NfL and p-
tau217 levels allowed for further differentiation between SCD—/+,
MCI—/+, Suspected Psychiatry, AD dementia, and FTD. Some of the
diagnostic groups were too small (DLB) or too diverse (Neurology
and Dementia Other) to draw firm conclusions. The potential clini-
cal application of the biomarker profiles was also illustrated in the
case reports. Plasma p-tau217 and NfL could have provided valuable
information for the clinician to feel more secure in their decision. Fur-
thermore, the information provided by the plasma biomarkers was in
line with the information provided by the CSF analysis (ruling out AD
pathology), suggesting that plasma analysis might suffice as an ini-
tial workup, making lumbar punctures an additional test performed
in the case of uncertainty. Because these plasma biomarkers provide
extra information this might reduce the need for additional ancillary
investigations.

Before clinical implementation, we recommend further prospective
validation of these biomarkers in larger cohorts from different cen-
ters, which will help define reference ranges for the ALZpath p-tau217
assay, as has already been done for NfL.3% As no externally validated
cutoff was available for this assay, our cutoff had to be derived from and
applied back into the cohort. Nevertheless, our cutoff of 0.66 was very
similar to the high-specificity cutoff (0.63 pg/mL) reported by Ashton
et al.2¢ Second, as mentioned above, we believe that the interpretation
of NfL levels needs more nuance. Our sensitivity analysis showed that
an alternative cutoff might, for example, allow for better differentiation
between AD dementia and FTD (Table S4).

A strength of our study is the use of biomarker profiles based on
low/high p-tau217 and NfL. These profiles differentiate disease etiol-
ogy (AD vs FTD, FTD vs Suspected Psychiatry, MCl- vs MCl+) and
stage (MCl+ vs. AD-dementia), both of which inform disease progres-
sion and treatment options. Another strength of our study is the use of
a large unselected memory clinic cohort. Of note, our clinic is a special-
ized, tertiary memory clinic, which means that our findings need to be
validated in other types of memory clinic cohorts. Including from our
specialized tertiary clinic also leads to a limiation, which it that some
diagnoses were underrepresented (vascular dementia, non-dementia
neurological disorders), which makes it challenging to characterize the
biomarker profiles of these conditions.

In conclusion, we showed that the combination of plasma p-tau217
and NfL can be used to differentiate between multiple diagnoses in a
prospective unselected memory cohort. However, prospective valida-
tion of these biomarkers and assays is needed before implementation
in clinical care. For now we envision the use of these biomarkers as
a support tool for clinicians to be used with other forms of clinical

assessment.
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