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Abstract

BACKGROUND: Alzheimer disease (AD), the leading cause of dementia, has increased
interest in the development of blood-based biomarkers for early diagnosis and mon-
itoring. The plasma amyloid beta (AB)42/AB40 ratio and phosphorylated tau (p-tau)
isoforms closely align with cerebrospinal fluid and positron emission tomography
markers. The recent approval of the plasma p-tau217/AB42 ratio marks a key step
toward non-invasive diagnostics. However, known AB42’s preanalytical and analytical
challenges raise concerns about the reliability of this ratio in routine clinical practice.
METHODS: Using the ALZAN prospective cohort of cognitively impaired individuals,
we examined how delays between blood collection and laboratory processing affected
the performance of plasma biomarkers in detecting.

RESULTS: The preanalytical delay has a significant impact for AB40 and AB42. How-
ever, the performance of p-tau217 and p-tau217/AB42 ratio were similar, thereby
supporting the use of the ratio as a robust and efficient marker for AD diagnosis.
DISCUSSION: Our findings reinforce the high diagnostic accuracy of the p-
tau217/AB42 ratio in AD, regardless of preanalytical delays.

KEYWORDS
Alzheimer’s disease, biomarkers, plasma, preanalytical

Highlights

* Blood-based biomarkers are playing an increasingly important role in the routine
clinical management of AD. A significant advancement in this field was marked by the
FDA'’s recent approval of the Lumipulse immunoassay, which measures the plasma
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p-tau217/AB42 ratio for AD diagnosis. However, this development has sparked
notable concern among researchers.

One major issue is that the p-tau217/AB42 ratio has not been extensively inves-
tigated. Only recently have studies begun to show that it offers slightly better
diagnostic performance than p-tau217 alone (https://doi.org/10.1101/2024.12.07.
24318640). In addition, the known instability of AB42 under different preanalytical
conditions could potentially compromise the reliability of the ratio in routine clinical
settings.

Using data from the ALZAN cohort, where we previously confirmed the enhanced
diagnostic value of the p-tau217/AB42 ratio, we specifically examined how pre-
analytical factors, specifically delays in blood sample processing, might affect its
performance. Our results highlight the limited effect of this preanalytical parameter

on clinical performance of the ratio, thereby supporting its robustness and practical

1 [ INTRODUCTION

Amyloid beta peptides (AB42, AB40) and tau (total and phosphorylated
[p-taul) are central to Alzheimer’s disease (AD) pathology, with AB42
forming extracellular plaques and hyperphosphorylated tau leading
to the formation of intracellular neurofibrillary tangles. Traditionally,
detecting these pathological features in vivo has required invasive and
costly methods like cerebrospinal fluid (CSF) analysis and positron
emission tomography (PET) imaging.1~3 However, these techniques are
associated with high costs, limited availability, and reduced accessi-
bility for patients. Recent advancements have focused on detecting
AB peptides and p-tau in blood plasma as a non-invasive alternative.*
Numerous studies have demonstrated that plasma biomarkers, includ-
ing the AB42/Aj340 ratio and p-tau isoforms such as p-tau181, show
dynamic changes across the AD continuum.”~? These biomarkers are
prospectively associated with cognitive decline and correlate strongly
with cerebral amyloid burden as assessed by amyloid PET.10:11

Recent advances have underscored the utility of the p-tau217 iso-
form as a highly specific biomarker for distinguishing AD from other
neurodegenerative disorders,'2 as well as for tracking AD-related
pathophysiological changes across the disease continuum.”!3 We
recently demonstrated that the plasma p-tau217/AB42 ratio provided
higher diagnostic accuracy for identifying A3 positivity compared with
individual biomarkers, while also reducing the intermediate, uncertain
zone in a two-cut-offs approach.’* These findings underscore the clini-
cal utility of plasma biomarker ratios for the early detection of AD and
support their broader adoption in both clinical practice and research
frameworks. Importantly, the U.S. Food and Drug Administration (FDA)
approved the G1200 Lumipulse p-tau217/AB42 plasma ratio test for
the early diagnosis of AD, marking a significant milestone toward a
non-invasive and accessible alternative to traditional methods such as
PET imaging and CSF analysis. This assay demonstrated high diagnos-
tic accuracy, with an area under the receiver operating characteristic
(ROC) curve (AUC) of 0.94, aligning closely with PET imaging results.!®

value for routine use in AD diagnostic and care.

However, AB42 is known for its high tendency to rapidly aggregate
into oligomers and fibrils, leading to challenges in accurately and rou-
tinely measuring its concentration, especially in plasma samples.16:17
This instability can result in fluctuating or underestimated AB42 lev-
els, raising concerns about the reliability and reproducibility of the
p-tau217/AB42 plasma ratio for AD diagnosis. Therefore, continued
validation in diverse cohorts and clinical settings is critical to estab-
lish standardized protocols and to ensure the robustness of these
biomarkers for routine clinical application.

Drawing on the real-life ALZAN cohort of individuals with cognitive
impairment, we assessed the influence of preanalytical delays, from
blood collection to laboratory processing, on the diagnostic accuracy
of p-tau217 and the p-tau217/AB42 ratio for AD diagnosis.

2 | METHODS

2.1 | Study cohorts

This study included participants from the ALZAN multicenter prospec-
tive cohort (ClinicalTrials.gov Identifier No. NCT05427448). The
ALZAN cohort is a clinical study designed to evaluate the diagnostic
performance of blood biomarkers for AD. Participants with cognitive
complaints are recruited from memory clinics and neurology depart-
ments at the Montpellier, Nimes, and Perpignan hospitals in France.
Each participant had a lumbar puncture with CSF analysis as part of
their routine care. Additional information on the cohort was published

earlier.2*

2.2 | Biological measurement in ALZAN

CSF was collected using standardized protocols for collection, centrifu-
gation, and storage.'® CSF AB1-42 and AB1-40 (referred to here as
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RESEARCH IN CONTEXT

1. Systematicreview: Blood-based biomarkers are essential
tools for the diagnosis of AD, enabling earlier detec-
tion and tracking of disease progression. The FDA’s
recent approval of the p-tau217/AB42 assay marks a
significant advancement in the development of non-
invasive diagnostic methods for AD. Maintaining con-
sistent preanalytical conditions is especially important
for the reliable measurement of this ratio, given the
known instability of AB42 during sample handling. In the
present study involving participants from the ALZAN
multicenter prospective cohort, we assessed the impact
of the delay between blood collection and laboratory
arrival on the diagnostic performance of blood biomark-
ers for AD, specifically p-tau217 and the p-tau217/A342
ratio.

2. Interpretation: Our findings validate the diagnostic accu-
racy of the plasma p-tau217/AB42 ratio and highlight the
limited influence of preanalytical delay on its reliability.

3. Future directions: Building on previous studies and
the recent FDA approval of the plasma p-tau217/A342
ratio for AD diagnosis, our results further support the
ratio’s strong performance in detecting A+ status, even
when accounting for delays in sample processing. This
reinforces the potential for wider adoption of routine
blood tests in clinical practice, enabling earlier diagno-
sis while potentially reducing reliance on more invasive
or costly procedures like lumbar punctures and PET

imaging.

AB42 and AB40) were measured using commercially available assays
(Fujirebio Europe, Ghent, Belgium) on the Lumipulse G1200 analyzer,
according to the manufacturer’s protocols. Participants were catego-
rized as amyloid-positive (AB+) or amyloid-negative (AB—) based on
their CSF AB42/AB40 ratio, using a threshold set at 7%, which corre-
sponds well to the optimal cut-off identified for detecting amyloid PET
status!? as well as AD.2°

Blood samples were collected in EDTA-K2 tubes on the same day
as the lumbar puncture and sent to the local clinical laboratory for
processing (2000 g x 10 min, room temperature [RT]). The delay
between collection and processing in the laboratory (referred to as
“blood delay”) was recorded. No significant differences in storage dura-
tion were observed between samples with a preanalytical delay of
less than 4 h and those with a delay exceeding 4 h. Following the
preanalytical delay, all samples were handled in an identical manner:
They were centrifuged, aliquoted, and subsequently stored at —80°C in
low-binding Eppendorf LoBind microtubes (Eppendorf, ref 022431064,
Hamburg, Germany) until testing. Estimated glomerular filtration rate
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(eGFR) based on creatinine, age, and sex was calculated using the
apolipoprotein E gene chronic kidney disease (CKD) Epidemiology
Collaboration (CKD-EPI) equation, revised in 2021 without inclusion
of race.?!

For biomarker measurement and in order to avoid bias, plasma
aliquots were thawed at +4°C, gently homogenized, and centrifuged
for 5 min at 2000 g before analysis in the morning. One aliquot
was used for p-tau217 measurement using commercial kits on the
Lumipulse G1200 as reported.?? Another aliquot was used for Ag42,
AB40 using the Elecsys research use only (RUO) assays on the e402

Cobas analyzer as described. 423

2.3 | Statistical analyses

Categorical variables were analyzed as percentages (%), continu-
ous variables as mean (standard deviation) or medians (25th to
75th percentiles) if they did not follow a normal distribution as
assessed by the Shapiro-Wilk test. The performance of individ-
ual and ratio biomarkers for AB+ detection was assessed using a
non-parametric bootstrap resampling to estimate the AUC and its
95% confidence interval (obtained as the 2.5th and 97.5th per-
centiles). Subsequently, pairwise comparisons between AUCs were
conducted using the DelLong method.2* To assess the relationship
between plasma biomarkers and preanalytical delay while accounting
for potential confounders, we employed a two-step approach. First,
we computed partial Spearman correlations between each biomarker
and the continuous delay variable, adjusting for covariates such as
age and AD diagnosis using ordinary least-squares regression to
obtain residuals. Spearman correlations were then calculated on these
residuals to quantify rank-based associations independent of con-
founding. In addition, to ensure robustness against non-normality
and the influence of outliers, we performed quantile regression anal-
yses at the median (r = 0.5), again using preanalytical delay as a
continuous predictor. This allowed us to estimate the conditional
effect of delay on the median biomarker level while controlling for
covariates. We thus define the “influence” of preanalytical delay
as the degree to which the time elapsed between blood collection
and sample processing is associated with measurable variation in
plasma biomarker concentrations, independent of biological or clinical
confounders.

To examine the relationship between biomarker concentrations and
sample collection delay, we first assessed whether other variables
should be included as covariates in the analysis. We therefore used
Spearman’s method to assess the association between blood collec-
tion delay and (1) age (correlation coefficient [cc] = —0.238, p < 0.001),
(2) sex (cc = —0.041, p = 0.405), (3) body mass index (cc = —0.025,
p = 0.626), (4) eGFR (cc = 0.064, p = 0.190), and (5) AD diagnosis
(cc = —0.209, p < 0.001). Accordingly, age and AD diagnosis were
included as relevant covariates and were further used to statisti-
cally adjust the relationship between biomarker concentrations and

preanalytical delay.
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TABLE 1 Distribution of preanalytical delays among ALZAN participants.

Blood delay (H:m) <04:00
N 214
Percentage of cohort 51.7%

04:01 to 08:00 08:01 to 24:00 >24:00
79 83 38
19.1% 20.0% 9.2%

Median delay (IQR 25th to 75th)
Median collection time (IQR 25th to 75th)

01:35(00.51 to 02:20)
10:10(09:35 to 10:56)

Abbreviation: IQR, interquartile range.

3 | RESULTS
3.1 | Participants and biomarker profile

Of the 433 ALZAN participants initially enrolled, 414 were included
in this analysis, based on the availability of sufficient samples to mea-
sure all biomarkers, as well as on the availability of the preanalytical
delay. The mean age at baseline was 71.1 (SD 10.5) years, 46.6% were
male, and 43.0% were apolipoprotein E gene (APOE) ¢4 carriers, as
determined by the Elecsys immunoassay.?® In terms of kidney func-
tion, the mean eGFR was 84.7 (16.1) ml/min/1.73 m2. Based on the
CSF AB42/40 ratio,?® 57.0% of the cohort was classified as Ag+. AB+
participants were significantly older (74.2 [7.1] vs 67.0 [12.6] years,
p < 0.0001), were more APOE ¢4 carriers (59.3% vs 21.3%) and with
lower Mini-Mental State Examination scores (21.9 [4.6] vs 24.6 [4.0],
p < 0.0001). For plasma biomarkers, in the AB+ group, AB42 and
AB42/40 values were significantly lower (32.3[7.2] vs 38.7 [8.5] pg/mL
and 0.107 [0.017] vs 0.134 [0.031], p < 0.0001, respectively), and p-
tau217 and p-tau217/AB42 values were significantly higher (0.591
[0.426] vs 0.162 [0.238] pg/mL and 1.925 [1.478] vs 0.434 [0.643],
p < 0.0001, respectively). Complete information on the ALZAN demo-
graphic, clinical, and biomarker readings are available in a previous

publication.!*

3.2 | Impact of blood delay on biomarker values

Blood sample processing time (preanalytical delay) was distributed
in the cohort as follows: 51.7% of patients had samples processed
within <4 h, 19.1% within 4 to 8 h, 20.0% within 8 to 24 h, and 9.2%
after >24 h (Table 1).

Asillustrated in Figure 1A-E, only AB40 and Aj42 levels were asso-
ciated with preanalytical delay; no other variables showed a significant
association.

3.2.1 | Global performance of biomarkers in cohort
and subcohorts stratified by preanalytical delay

The ability of the plasma biomarkers to detect AB+ status was assessed
using ROC curve and AUC computation. Values of AUC for AB42,
AB42/40, p-tau217, and p-tau217/AB42 were 0.747 (0.700 to 0.796),
0.848 (0.807 to 0.885), 0.910 (0.880 to 0.937), and 0.929 (0.900 to

05:30 (04:50 to 06:20)
09:00 (08:30 to 10:00)

20:20(20:00t021:30)  29:25(26:00 to 68:00)
14:10(14:10to 15:10)  13:00(10:30 to 14:10)

0.953), respectively. As assessed by the Delong test, p-tau217/A342
AUC outperformed all others including that of p-tau217 (z = 4.358,
p < 0.0001). The optimal cut-offs determined by the Youden index
were 35.6 pg/mL for AB42, 0.1162 for AB42/40, 0.225 pg/mL for p-
tau217, and 0.546 for the p-tau217/AB42 ratio. The Youden index at
these cut-offs in the general cohort, as well as in the cohort strati-
fied by the preanalytical delay, is illustrated in Figure 1F. The drop in
diagnostic performance observed in the subgroup with a preanalyti-
cal delay of over 4 h was 0.097 for Ag42, 0.030 for AB42/40, 0.008
for p-tau217, and 0.006 for the p-tau217/A342 ratio. Only the drop of
AB42 is significant. An additional illustration of the impact of preana-
lytical time was investigated by computing and plotting the AUCs in
the subcohort (Figure 1 G-J). Only AB42 showed a significant differ-
ence between AUCs for samples processed before and after 4 h (0.831
[0.772t0 0.884] vs 0.669 [0.595 to 0.743], DeLong p = 0.0006).

3.2.2 | Impact of blood delay in a two-cut-offs
“rule-in/rule-out” approach

We applied a two-cut-off approach?’ to stratify our cohort by A+
risk, thereby creating a rule-in/rule-out framework similar to meth-
ods used in cardiovascular research.2® This approach corresponds to
the recently proposed strategy of using two cut-offs when applying
blood biomarkers for AD. The rationale is that a low biomarker value
can be used to exclude the presence of amyloidosis (with a negative
predictive value of 90% or higher, meaning that if an individual in our
cohort is below this value, it is AB— with at least a 90% probability).
The second cut-off is high, and if an individual is above this value, it
has a probability above 90% of being AB+. The performance of this
approach is reflected notably in the proportion of individuals who fall
between these two cut-offs, that is, in the intermediate (or “gray”) zone.
Following the recommendations of the Global CEQ Initiative on AD,2”
we selected cut-offs corresponding to 90% specificity or sensitivity for
AB+, for the different biomarkers (Table 2).

As previously reported,* the intermediate gray zone, which reflects
the discriminative power of the biomarker, is already low in this cohort
for p-tau217 at 15.4%, and it was further reduced to 8.5% when using
the p-tau217/ApB42 ratio. The rule-in/out approach is ultimately used
to identify AB+ and AB— individuals, with negative and positive predic-
tive values (NPV, PPV) that depend on the prevalence of the condition.
In our cohort, predictive values for plasma AB42 and p-tau217 were
affected by preanalytical delay, with differences between samples
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FIGURE 1 Impact of preanalytical delay on biomarkers. (A-E) Quantile regression showing relationship between AB40, AB42, AB42/AB40,
p-tau217, and p-tau217/A342 and outcome across different quantiles of the distribution. P values (adjusted Pearson correlation) are indicated on
the graphs. (F) Youden index with 95% confidence intervals for each biomarker, stratified by preanalytical delay and using cut-off of the total
cohort. Values for AB42, AB42/AB40, p-tau217, and p-tau217/AB342 in the total cohort and in subgroups with delay below and above 4 h were as
follows: AB42:0.405 (0.335 to 0.501),0.000 (0.000 to 0.035), and 0.010 (0.000 to 0.063), respectively; AB42/AB40: 0.575 (0.509 to 0.658),0.000
(0.000 to 0.024), and 0.000 (0.000 to 0.024), respectively; p-tau217:0.729 (0.659 to0 0.794),0.770 (0.681 to 0.853), and 0.699 (0.630 to 0.809),
respectively; p-tau217/AB42:0.758 (0.704 to 0.824),0.801 (0.716 t0 0.883), and 0.750 (0.682 to 0.840), respectively. (G-J) Receiver operating
characteristic (ROC) curves for total cohort and in cohort stratified by preanalytical delay. AUCs for AB42, AB42/AB40, p-tau217, and
p-tau217/ApB42 in the total cohort and in subgroups with delay below and above 4 h were as follows: AB42: 0.747 (0.700 to 0.796),0.831 (0.772 to
0.884),and 0.669 (0.595 to 0.743), respectively; AB42/AB40: 0.848 (0.807 to 0.885),0.847 (0.788 to 0.899), and 0.839 (0.778 t0 0.891),
respectively; p-tau217:0.910 (0.880 to 0.937),0.900 (0.849 to 0.944), and 0.918 (0.873 to 0.955), respectively; p-tau217/AB42:0.929 (0.898 to
0.953),0.924 (0.878 to 0.964), and 0.930 (0.893 to 0.961), respectively. A, amyloid beta; AUC, area under the ROC curve; p-tau, phosphorylated
tau; ROC: receiver operating characteristic.
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TABLE 2 Stratification of cohort using two cut-off (rule in/out) risk stratification for brain amyloidosis.
Cut-off Cut-off

Plasma (sensibility (specificity Rulein Rule out Gray

biomarker > 90%) Sensibility Specificity > 90%) Sensibility Specificity (highrisk)  (low risk) zone

AB42 411 90.0% (85.4to0 30.7%(24.3to 30.4 39.9%(33.5t0 90.3%(85.1to0 26.0% 18.7% 55.3%
93.1) 37.8) 45.8) 93.9)

AB42/AB40 0.127 90.8% (86.4to 60.8% (53.4to 0.109 57.6% (50.8to0 90.3%(85.1to0 36.6% 31.7% 31.7%
93.8) 67.7) 63.3) 93.9)

p-tau217 0.160 90.0% (85.4t0 76.1%(69.3to 0.298 72.7%(66.3to 90.3%(85.1to 47.0% 37.6% 15.4%
93.1) 81.8) 77.6) 93.9)

p-tau217/AB42 0.509 90.3% (85.9to0 84.1%(78.0to 0.844 75.6% (69.4to 90.3%(85.1to 50.1% 41.4% 8.5%
93.5) 88.8) 80.3) 93.9)

Note: Optimal cut-off prioritizing 90% specificity or sensitivity. Corresponding sensitivity and specificity, along with their 95% confidence intervals using the
Wilson score method. The proportion of the cohort with high risk (rule in) was defined using the 90% specificity cut-off, the high-risk cohort (rule in) with the
90% sensitivity cut-off. The proportion between these two cut-offs represents the intermediate “gray zone.”

Abbreviations: A3, amyloid beta; p-tau, phosphorylated tau.

TABLE 3 Predictive values according to sample preanalytical delay.

Plasma biomarker PPV total PPV delay<4h PPV delay > 4h NPV total NPV delay <4h NPV delay >4 h

Ap42 84.7% (76.8 to 71.7% (57.5 to 95.1% (86.5 to 69.3% (59.0 to 68.9% (54.3 to 72.5% (57.2 to
90.2) 82.7) 98.3) 78.0) 80.5) 83.9)

ABR42/AB40 89.0% (83.0 to 90.0% (78.6 to 89.1% (81.5 to 80.9% (73.5 to 82.4% (72.9 to 81.2% (68.1 to
93.0) 95.7) 93.8) 86.6) 89.0) 89.8)

p-tau217 91.0% (86.1to 87.5% (78.5 to 93.4% (87.0to 85.4% (79.0 to 87.5% (79.0 to 83.6% (72.9 to
94.3) 93.1) 96.8) 90.0) 92.9) 90.6)

p-tau217/AB42 91.4% (86.6 to 88.9% (80.2 to 93.7% (87.6 to 86.5% (80.6 to 89.1% (81.1to 85.5% (75.9 to
94.5) 94.0) 96.9) 90.9) 94.0) 91.7)

Note: Positive predictive value (PPV) and negative predictive value (NPV) in the total study cohort and in subgroups defined by preanalytical delay (<4 h vs
>4 h). Cut-offs defined in the total cohort were used. PPV derived from specificity cut-off and NPV form sensitivity cut-off. PVs were reported with 95%

confidence intervals calculated using the Wilson method.

Abbreviations: A3, amyloid beta; NPV, negative predictive value; PPV, positive predictive value; p-tau, phosphorylated tau.

processed within <4 h and those processed after >4 h, compared with
values in the overall cohort (Table 3). In contrast, PPV and NPV for
plasma AB42/AB40 and the p-tau217/ AB42 ratio remained consis-
tent with those of the general cohort, regardless of whether the delay
was below or above 4 h. Similarly, NPV remained stable across delay
categories for all biomarkers.

4 | DISCUSSION

The integration of blood-based assays into clinical practice holds
promise for enhancing early diagnosis, monitoring therapeutic
responses, and facilitating patient stratification for clinical trials. In
a significant milestone for AD diagnosis and care, the FDA recently
approved the first blood test for AD (Fujirebio’s Lumipulse G1200
p-tau217/AB42 immunoassay), which is intended to support the
diagnosis of AD in cognitively impaired individuals aged 55 and older.
While this clearly represents a major advancement in the diagnosis and
management of patients, it also raises certain concerns, particularly

due to the low stability of AB42 peptides,'” which are sensitive to pre-

analytical variability. This could potentially challenge the routine use
of the p-tau217/AB42 ratio, as such variability may lead to significant
overestimation of the ratio and, consequently, an overestimation of the
underlying cerebral amyloidosis reflected by this plasma biomarker.
However, it should be noted that plasma biomarkers demonstrated
overall acceptable stability, remaining stable for up to 24 h at 4°C
when stored as whole blood or EDTA plasma.28

In the present work, we took advantage of the ALZAN cohort,
which offers a unique opportunity to assess, in real-life clinical con-
ditions, whether preanalytical factors, particularly blood collection
delay, impact the performance of plasma biomarkers. Specifically,
we addressed the question of whether this effect could be more
pronounced for the p-tau217/AB42 ratio compared to p-tau217 alone.

Importantly, although our general preanalytical recommendation is
to maintain a preanalytical time of less than 4 h, 50% of the samples
in our cohort exceeded this threshold, with 25% processed the follow-
ing day. This delay was primarily due to blood being collected in the
afternoon, reflecting real-life conditions in the clinical centers involved.
When comparing samples processed before and after 4 h, we observed

a difference in the mean age between the two groups, which may be
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related to the fact that older patients, who often remain in the hospital
overnight, typically have their blood drawn in the morning. The pre-
analytical delay has a significant impact for A40 and AB42. However,
the performance of p-tau217 and p-tau217/ApB42 ratio were similar,
thereby supporting the use of the ratio as a robust and efficient marker
for AD diagnosis.

Looking at the diagnostic performance, we first confirm in our
ALZAN subcohort that p-tau217/AB42 AUC for AB+ detection out-
performs all other biomarkers AUCs. We further observed that the
preanalytical delay significantly affected the AUCs (and corresponding
Youden indices) only when AB42 was analyzed independently. Cal-
culating the AB40/AB42 ratio or using p-tau217 in combination with
AB42 yields diagnostic performance that remains robust despite pre-
analytical delays. This finding was further supported by applying a rule-
in/rule-out approach using two cut-offs, where the p-tau217/Ap42
ratio outperformed the other biomarkers and was only marginally
affected by preanalytical delays.

The main limitation of our study is that it was conducted within a
single cohort, and confirmation of the results would benefit from vali-
dation in other cohorts. We wish to highlight the significance of these
results, especially given the recent FDA approval of the blood-based
p-tau217/AB42 ratio assay for AD diagnosis. This ratio is expected
to build confidence for its use in routine clinical practice. However,
further evaluation of other preanalytical variability factors is neces-
sary to guarantee consistent implementation across different centers
and ensure reliable and comparable results. While the p-tau217/Ap42
ratio demonstrates preserved performance under varying preanalyti-
cal delays, its reliability may be compromised in the presence of major
deviations, such as extended RT storage, hemolysis, or very long pro-
cessing delays, which warrant particular attention in clinical settings.
Another limitation of this study is that, due to supplier availability, we
had to use different platforms to measure the biomarkers p-tau217 and
AB42. Consequently, future studies should confirm these results using
identical platforms to ensure greater robustness.

In conclusion, this work represents an important step toward
establishing standard operating procedures for the assessment of the
p-tau217/AB42 ratio. Validation in diverse cohorts and clinical settings
will be crucial to harmonize preanalytical protocols and to guarantee

consistent biomarker performance for routine AD diagnosis.
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