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Current blood-based biomarkers for Alzheimer’s primarily indicate the risk of amyloid pathology. However, Figure 2: Trajectories of LucentAD Complete Biomarkers Across Alzheimer's Spectrum Figure 3: Dynamic Shifts in Biomarker Predictive
single-protein snapshots of p-Tau 217 or p-Tau 217/AB42 are blind to the broader active biological
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environment and pace of disease progression. To move beyond this narrow detection paradigm, we evaluated 4
a multi-analyte assay that interrogates four disease axes—amyloid, tau, neurodegeneration, and
neuroinflammation [ATN(l)]—to move beyond a detection-only paradigm toward a more comprehensive
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biomarker Z-score trajectories across a continuous scale of composite Risk Scores. To visualize individual
biologies, we generated multi-dimensional radar plots for p-Tau 217-matched ‘twins’ using Z-score scaling
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relative to control baselines. This allowed for population-level trajectory mapping and case-level identification
of differences in underlying biological activity despite similar p-Tau 217 or p-Tau 217/AB42 levels.

Multi-Analyte Algorithm. LucentAD Complete is a 5-analyte plasma algorithm based on ATN(l)
pathophysiological framework [2,3] representing four distinct biological disease axes (Figure 1). These include

Figure 3. Points represent point-biserial correlation coefficients (|r|)
measuring the diagnostic signal strength of individual plasma biomarkers
during discrete pathological transitions. Error bars represent asymmetric
95% Cls calculated via Fisher z-transformation based on transition sub-
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-1 - cohorts (N=287 upstream; N=160 downstream). In the early A+/T- stage, a
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p-Tau 217 (“T”: LucentAD p-Tau 217, a Janssen assay design [4]), amyloid [(-42/40 ratio (“A”: AB42/40), multi-analyte cluster (green box) provides superior diagnostic context,
neurofilament light chain (“N”: NfL), and glial fibrillary acidic protein (“I”: GFAP). The latter four biomarkers are augmenting the relative latency of p-Tau 217. Conversely, the AB42/40
quantified utilizing the multiplexed Simoa N4PE kit. The LucentAD Complete algorithm integrates these ratio diminishes to statistical blindness (r=0.017) during the transition to
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validation of LucentAD p-Tau 217 and LucentAD Complete are described elsewhere [4, 5]. Amyl0|d Risk Score
Figure 1. LucentAD Complete: Four-Axis “ATN(I)” Plasma Test Figure 2: Leading Indicators. Trajectory analysis reveals the Intermediate zone (45-70) is a discrete biological stage, not a region of ambiguity. While PET imaging remains largely negative, plasma GFAP and AP42/40 show
significant departure from baseline, capturing a shadow period of pathology accumulation (see Table 1 below). The accelerative rise of p-Tau 217 in the A+/T+ stage explains the high accuracy of single-analyte p-Tau 217 tests
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LucentAD Complete generally resolves ~2/3’s of borderline cases that cannot be classified by p-Tau 217 alone.

This additional resolution of borderline intermediate cases is illustrated in Figure 2. Table 1. Statistical profiling of plasma biomarkers tracking the transition from low-risk baselines into the clinical

intermediate zone (see Figure 2). Group comparisons show highly significant elevations in concentrations across all four

Flgu re 2: LucentAD Complete - Resolution of Intermediate Borderline Cases pathological axes (p < 0.0001). Standardized linear slopes illustrate that biological escalation is not uniform: p-Tau 217
drives the primary continuous climb, followed by progressive amyloid depletion and smooth neuroinflammatory scaling
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Amyloid status with prognostic and differential diagnostic insights

p-Tau 217 0.075 pg/mL 0.075 pg/mL

AB42/40 0.071 0.050

y GFAP  86.8 pg/mL 403.9 pg/mL
N: Neurodegeneration

(NfL)

NfL 32.5pg/mL 27.4 pg/mL

Figure 5: Two Bio-Hermes participants with identical p-Tau 217 signals present vastly different biological
trajectories. While p-Tau 217 or p-Tau 217/AB42 assays may bucket them with similar risk, a 4-axis assessment
reveals very different risk profiles. Emerging evidence shows that elevated GFAP is predictive of disease velocity and
more rapid onset of cognitive decline[6-8]. Moving beyond a univariate “Tau clock” to a more comprehensive ”Four
Axis Velocity” assessment can provide the resolution to distinguish between simply ‘being at risk” and being in a
state of active, rapid decline. This provides a framework for both more personalized clinical management and more

decisive, hlgh'power therapeUtlc trials. *Concept, not currently part of the LucentAD Complete test report

Conclusions

Multi-Axis Necessity Over Single-Marker Standalones: Progression across the Alzheimer’s continuum is a dynamic
biological relay. While p-Tau 217 is highly effective in later stages as tau pathology sets in, it lags significantly during
early pre-tau disease incubation (A+/T-) where multiple ATN(I) biomarkers exhibit predictive signals. In this
therapeutically critical early stage, a simultaneous multi-analyte approach that utilizes all these upstream signals is
needed to maximize diagnostic performance.

 The 'Shadow Zone' is Highly Active, Not Ambiguous: The intermediate risk window represents a distinct,
statistically significant stage of biological escalation (p < 0.0001). During this phase, critical pathological
accumulation—characterized by accelerated p-Tau 217 deposition, progressive soluble amyloid depletion, and
neuroinflammatory scaling (GFAP)—occurs long before confirmation by binary amyloid PET thresholds.

* Resolving Heterogeneity via the 4-Axis Interpretation Engine: Relying on univariate biomarker assessments masks
profound clinical heterogeneity. As demonstrated by the multi-axis engine, patients presenting with identical p-Tau
217 concentrations can possess radically divergent neuroinflammatory (GFAP) and neurodegenerative (NfL) profiles.
Revealing this hidden risk enables precise classification between indolent biology and rapid clinical decline. This
shifts the clinical framework from a narrow "presence/absence" binary paradigm to actionable, personalized
management guided by the full ATN(I) pathophysiological continuum to better inform therapeutic decisions.
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