Beyond p-tau217: When Do Additional Blood Biomarkers Improve Alzheimer’s Disease Decisions?
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Abstract
Blood-based biomarkers are increasingly used to identify Alzheimer’s disease (AD)-related pathology, but detecting existing pathology, predicting future cognitive decline, staging disease biology, and improving clinical decisions are different objectives. This critical narrative review examines when adding biomarkers beyond plasma phosphorylated tau 217 (p-tau217) provides decision-relevant information. Targeted searches of indexed literature, publisher records, and clinical guidance were used to identify systematic reviews, longitudinal cohorts, direct model comparisons, and staged-testing studies. The search was not systematic, and a formal risk-of-bias assessment was not performed. A 2025 meta-analysis of 113 studies and 29,625 participants estimated p-tau217 sensitivity at 88.1%, specificity at 88.7%, and area under the receiver operating characteristic curve at 0.911 for biologically defined AD. Across studies, additional markers showed conditional rather than universal value: some improved long-term prediction modestly, selected second-stage strategies helped resolve indeterminate first-line results, and combinations of p-tau217 with eMTBR-tau243 showed promise for biological staging. These findings concern different populations and outcomes and should not be treated as interchangeable. Better discrimination or fewer modeled referrals does not by itself demonstrate better patient outcomes or cost-effectiveness. Additional biomarkers are most defensible when a prespecified comparison improves a meaningful decision beyond a strong baseline and is externally evaluated in the intended population.
1. Introduction
Alzheimer’s disease (AD) is a progressive neurodegenerative disorder whose biological changes can precede substantial clinical impairment by years. Blood-based biomarkers offer a more accessible way to assess AD-related biology than cerebrospinal fluid (CSF) testing or amyloid positron emission tomography (PET), and may support diagnostic clarification, trial recruitment, and disease characterization. Yet “early detection” can refer to identifying existing pathology, diagnosing the cause of current symptoms, or predicting future decline. These tasks require different outcomes and performance measures.
Plasma phosphorylated tau 217 (p-tau217) is a strong individual-marker benchmark. A meta-analysis by Therriault et al. (2025) synthesized 113 studies with 29,625 unique participants and reported pooled sensitivity of 88.1%, specificity of 88.7%, and AUROC of 0.911 for biologically defined AD. The same review identified frequent risk of bias related to thresholds that were not predefined or externally derived, limiting the assumption that pooled performance transfers unchanged to routine practice.
Other markers may capture complementary biological processes. The Aβ42/Aβ40 ratio relates to amyloid pathology; glial fibrillary acidic protein (GFAP) reflects astrocytic activation; neurofilament light (NfL) reflects axonal injury and is not specific to AD. However, biological plausibility does not guarantee useful incremental prediction. A marker may be associated with disease yet add little once p-tau217 and clinical variables are included, or may improve a different task such as prognosis or staging.
This review asks: when does adding a blood biomarker beyond a strong p-tau217-based baseline provide reproducible, clinically meaningful information? It distinguishes four targets: classification of existing pathology, prediction of future clinical decline, biological staging, and clinical utility. The intended contribution is a decision-oriented synthesis, not a new biomarker ranking or a validated clinical algorithm.
2. Materials and Methods
This study was conducted as a critical narrative review using targeted searches of PubMed/PMC-indexed records, journal and publisher pages, and clinical-guidance sources, updated through 29 October 2026. Search concepts combined Alzheimer disease or dementia with p-tau217, p-tau181, Aβ42/Aβ40, GFAP, or NfL and terms relating to incremental value, multimarker models, diagnosis, cognitive decline, incident dementia, reflex testing, calibration, and clinical utility. Priority was given to systematic reviews, direct comparisons of single-marker and combined models, longitudinal cohorts, assay-validation studies, and clinical guidance.
Sources were considered relevant if they addressed diagnostic performance against a biological reference standard, longitudinal prediction of cognitive decline or incident dementia, direct comparisons of individual and combined models, biomarker measurement variability, or clinical guidance. For selected studies, the synthesis considered population and setting, sample size, assay, target outcome, comparator, performance metric, uncertainty, and validation approach.
The search was targeted rather than systematic: exact platform-specific query histories, screening counts, deduplication records, and exclusion reasons were not logged prospectively. The review was not registered, independent dual screening was not performed, and no formal study-level risk-of-bias assessment was completed. Therefore, the selected evidence is not an exhaustive denominator and relevant studies may have been missed. Selected high-impact claims were cross-checked against indexed records and publisher records or abstracts, but this was not a complete full-text and supplementary-material audit.
Incremental value was interpreted only where an added marker was compared with a defined baseline in the same participants, for the same outcome and validation procedure. Association alone, standalone AUROC, or a statistically significant hazard ratio was not treated as proof of incremental utility. Interpretation distinguished discrimination, calibration, threshold-specific performance, and decision consequences.
3. Results: Evidence Synthesis
3.1 Diagnostic classification and assay-specific performance
Therriault et al. (2025) reported p-tau217 pooled sensitivity of 88.1% (95% CI 86.7–89.5), specificity of 88.7% (95% CI 87.4–89.9), and AUROC of 0.911 (95% CI 0.889–0.924). A later meta-analysis by Gebril et al. (2026) reported sensitivity of 85.4% and specificity of 88.0%, but the reviews differ in search coverage, eligibility, reference standards, and analytic choices. Their participant totals may overlap and should not be added or treated as independent replications.
The Alzheimer’s Association guideline for people with objective cognitive impairment assessed in specialized memory-care settings recommends blood tests with at least 90% sensitivity and 75% specificity for triage. Tests intended to substitute for CSF or amyloid-PET confirmation should reach at least 90% sensitivity and 90% specificity (Palmqvist et al. 2025). These recommendations are not blanket screening guidance for asymptomatic populations. Assay platforms, sample handling, threshold selection, and patient spectrum can materially affect performance; p-tau217 should not be treated as one interchangeable test.
3.2 When combined markers add information
Cullen et al. (2023) studied 399 non-demented participants with cognitive symptoms. For CSF amyloid status, p-tau217 had AUROC 0.82, while a combined model achieved 0.86. Test–retest variability reduced AUC by approximately 1–4 percentage points depending on the marker. This illustrates that combinations may improve performance in a specific cohort and that reliability can affect apparent model accuracy; it does not establish universal benefit.
In cognitively unimpaired A4/LEARN participants, Khorsand et al. (2026) found that adding Aβ42/Aβ40, GFAP, and NfL to models that already included clinical and biomarker predictors produced modest AUC gains of about 1–3 percentage points, with full-model AUCs around 0.78–0.80. This is evidence of limited but potentially useful incremental prediction for five-year clinical decline in trial cohorts, not proof of improved routine diagnosis or patient outcomes.
By contrast, Parankusham et al. (2026) evaluated a two-stage algorithm for people whose p-tau217 result was indeterminate. In an external indeterminate subgroup of 630 participants, the second-stage model improved AUC from 0.719 to 0.793, increased correct classification without PET from 41.4% to 56.2%, and reduced modeled PET referral from 35.9% to 24.3%. Estimated cost reductions were modeled, not observed in a prospective implementation study. The findings support a targeted reflex-testing hypothesis, not general superiority of a panel in all populations.
Weber et al. (2025) reported that a combination of Aβ42/Aβ40, p-tau217, and APOE4 allele count achieved AUC 0.942 in a 215-person intended-use cohort and reduced indeterminate classifications from 15% to 10%. The relatively small development cohort and relevant commercial relationships among some authors reinforce the need for independent validation. Predictive values also depend on prevalence.
3.3 Prognosis is not the same as diagnosis
Longitudinal studies show that p-tau217 is associated with future cognitive impairment, but association is not the same as accurate individual risk prediction. Ali et al. (2026) synthesized six reports representing 16 cohorts; 13 cohort estimates included 6,856 participants and 1,939 events. A 1-SD higher p-tau217 was associated with incident cognitive impairment (pooled HR 1.64, 95% CI 1.40–1.91), but heterogeneity was high (I² = 88.9%) and the prediction interval was wide (1.02–2.63). This result should not be treated as an individual risk calculator or as proof of AD-specific progression.
In the Whitehall II cohort, Sabia et al. (2026) followed 5,225 participants for a median of 12.2 years; 516 developed dementia. Adding four blood biomarkers to a model of sociodemographic, behavioral, and health-related risk factors increased the C-index from 0.765 to 0.813. However, sensitivity across biomarker approaches was 41.7%–59.5% and positive predictive value was 16.4%–23.5%. Improved ranking therefore coexisted with limited individual-level classification. Prognostic studies should report calibration, time horizon, threshold-specific performance, competing risks where relevant, and external validation.
3.4 Biological staging and differential diagnosis
Mattsson-Carlgren et al. (2026) studied sequential %p-tau217 and eMTBR-tau243 testing in 572 symptomatic participants. Among 350 %p-tau217-positive participants, 194 were also eMTBR-tau243-positive; the double-positive group had positive predictive value of 84% and accuracy of 81% for established symptomatic AD. Salvadó et al. (2026) combined these markers for biological staging and reported C-index 0.91 for agreement with PET-based stages in BioFINDER-2 and a Knight ADRC validation cohort. These studies suggest that a second marker may help characterize tau burden or symptomatic disease after amyloid-related pathology is identified. Their cohorts and research programs overlap, however, and participant-level independence should not be assumed without checking the original supplements.
Di Molfetta et al. (2026) reported that a seven-protein panel identified advanced tau-PET burden with AUCs of 0.92–0.94, compared with 0.86–0.88 for p-tau217 in amyloid-positive participants. The publisher issued a correction affecting the Results, a table, and figure labels/legends; the corrected article should control any final quantitative claim. Separately, Chai et al. (2026) found that p-tau217 specificity varied by non-AD comparator, including lower specificity for dementia with Lewy bodies than for behavioral-variant frontotemporal dementia. Strong overall discrimination does not resolve every differential diagnosis or mixed-pathology case.
4. Discussion
The evidence supports conditional rather than universal value from adding biomarkers. Additional markers may produce small gains when a strong prognostic baseline is already available, improve classification in a selected indeterminate subgroup, or provide information about biological stage that is not the same as detecting amyloid pathology. These results cannot be collapsed into one ranking because populations, assays, outcomes, baseline models, and decision states differ.
Four requirements should guide claims of incremental value. First, define the intended decision and target population before choosing a model. Second, compare against a fair, prespecified baseline in the same participants and for the same outcome. Third, report uncertainty, calibration, threshold-specific sensitivity and specificity, predictive values at relevant prevalence, and the rate of indeterminate results. Fourth, externally validate the complete pathway and evaluate whether it changes decisions or patient-relevant outcomes. A change in AUROC alone is insufficient to establish clinical utility.
Biological complementarity does not guarantee statistical complementarity. Markers may be correlated with one another or with age, renal function, disease stage, and other determinants. Assay platform, sample handling, cut-point selection, missing data, and cohort selection can change apparent performance. In particular, research cohorts and trial-enrichment samples may not represent routine memory-clinic populations. Claims about cost savings should be labelled as modeled unless observed in prospective implementation.
A practical research design would prespecify a baseline model, add each candidate biomarker separately, test any planned combination, and evaluate all models with the same resampling and external-validation procedures. It would report changes in discrimination with confidence intervals, calibration, decision-curve or net-benefit analysis where appropriate, indeterminate-result rates, and the consequences of false positives and false negatives. If a staged pathway is proposed, the study should evaluate the entire pathway, including who proceeds to confirmatory testing and what happens after an uncertain result.
The current evidence would change materially if prospective, independently validated studies demonstrated that biomarker-guided pathways improve patient-relevant outcomes, reduce unnecessary confirmatory procedures without unacceptable missed diagnoses, or offer reproducible cost-effectiveness across intended-use populations. Until then, the strongest conclusion is that added markers should be selected to answer a specific remaining question—not included merely because they measure another biological process.
Interpretation also depends on the intended role of the test. A triage test prioritizes sensitivity and a safe route for people with negative or uncertain results; a confirmatory test requires stronger specificity and careful consideration of false-positive consequences. A staging test may be useful even when it does not improve amyloid classification, because its purpose is to characterize disease burden after pathology has already been identified. Studies should state which role is intended before performance is assessed, and should not transfer a threshold or metric from one role to another without validation.
Prevalence and spectrum are central to translation. Positive and negative predictive values change with the frequency of disease in the tested population, even when sensitivity and specificity remain stable. A threshold evaluated in a research cohort enriched for biomarker-positive participants may therefore produce different clinical consequences in a community or primary-care population. Similarly, a case–control study contrasting clearly defined AD cases with healthy controls may overestimate performance in a memory clinic where patients have mixed pathology, comorbidities, and less clear symptoms. External validation should represent the setting in which the test will be used.
Uncertainty near a cut-point should be reported as part of performance rather than hidden by a binary classification. Two-threshold strategies can identify low, intermediate, and high likelihood categories, but they shift the question to what should happen to people in the intermediate range. The proportion with indeterminate results, follow-up testing, delays, and potential missed diagnoses are all relevant. A second-stage biomarker is useful only if it changes the pathway in a reliable way and the resulting trade-offs are acceptable to patients and clinicians.
Finally, the quality of the evidence base depends on transparent source tracing. Multiple publications may reuse participants from ADNI, A4/LEARN, BioFINDER-2, or related cohorts. Different analyses from the same research programme can be valuable because they address distinct questions, but they should not automatically be counted as independent replication. Reviews should identify cohort families where possible, check supplements for participant overlap, and avoid summing sample sizes across overlapping studies. Where participant-level crosswalks are unavailable, the uncertainty should be stated rather than resolved by assumption.
Biomarker panels also need to be compared with realistic clinical baselines. If a model already includes age, cognitive status, comorbidities, and a high-performing biomarker, an added marker may contribute less than it does to a biomarker-only baseline. Studies should therefore report the baseline variables and the exact sequence in which candidate markers were added. A comparison between a single biomarker in one paper and a multi-marker panel in a different cohort is not a fair test of incremental value because population, reference standard, and validation differ.
Clinical utility requires more than a statistically significant change. A small discrimination gain might be useful if it moves enough patients across a justified decision threshold to reduce unnecessary confirmatory tests without increasing missed disease. Conversely, a larger AUROC gain may have little practical effect if it does not change decisions or if the extra test is expensive, difficult to access, or unreliable near the threshold. Decision-curve analysis and prospective implementation studies can help evaluate whether model-guided care offers net benefit compared with current practice, but these analyses depend on transparent assumptions and clinically defensible thresholds.
Equity and generalizability also deserve explicit evaluation. Biomarker distributions and test performance may vary across age groups, renal function, comorbidity profiles, demographic groups, and clinical settings. A model that performs well on average can be poorly calibrated for a subgroup. External validation should therefore report performance across relevant subgroups and assess whether thresholds remain appropriate. The aim is not simply to maximize aggregate accuracy, but to provide reliable information for the people who will actually be tested.
5. Limitations
This review used targeted searches rather than a systematic search protocol, did not prospectively log all queries or exclusions, and did not use independent dual screening or formal risk-of-bias assessment. It is therefore possible that relevant studies were missed. The selected high-impact numerical claims were checked against indexed or publisher records, but every reference, supplement, correction, and numerical value was not independently recalculated. Several publications use related research cohorts; exact participant-level overlap is unresolved where source-level crosswalks were unavailable. The proposed decision framework is conceptual and has not been validated as a scoring instrument or clinical tool.
6. Conclusion
Plasma p-tau217 is a strong benchmark for identifying AD-related pathology, but additional blood biomarkers are not universally beneficial. Their most defensible roles are task-specific: modestly improving a defined prognostic model, resolving uncertainty after an indeterminate first-line result, or characterizing biological stage after pathology has been identified. Future studies should use prespecified fair comparisons, assay-specific thresholds, external validation, transparent uncertainty and calibration reporting, and prospective evaluation of downstream decisions. More biomarkers should be adopted only when they add reproducible information that matters for the decision at hand.
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