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Abstract:The diagnostic paradigm of Alzheimer’s disease is shifting from a clinical to 

a biologically defined framework, driven by advances in plasma biomarkers. Among 

these, the amyloid beta 42 to 40 ratio and phosphorylated tau 181 have emerged as 

complementary indicators of early pathology and downstream neurodegeneration. A 

decline in the amyloid ratio reflects early cerebral amyloid deposition, often preceding 

symptoms by years, whereas elevated phosphorylated tau 181 correlates with 

neuronal injury and predicts cognitive decline. When interpreted together, these 

markers mirror disease progression and improve risk stratification from mild cognitive 

impairment to dementia. Compared with positron emission tomography, plasma 

assays offer greater accessibility, scalability, and cost-effectiveness while maintaining 

strong concordance with established imaging modalities. Emerging evidence also 

suggests superior diagnostic performance of newer tau species such as 

phosphorylated tau 217. In resource-limited settings, particularly in India, such 

biomarkers may enable earlier diagnosis, targeted intervention, and more efficient use 

of specialized diagnostic resources. 

Keywords:Alzheimer disease, amyloid beta 42 to 40 ratio, biomarkers plasma, 

cognitive decline, dementia, early diagnosis, mild cognitive impairment, 

neurodegeneration, phosphorylated tau 181, phosphorylated tau 217 

 

 

 

http://www.neuroquantology.com/
mailto:drbiswasmd@aol.com


NeuroQuantology | Apr 2026 | Volume 24 | Issue 4 | Page 470-478 | doi: 10.48047/nq.2026.24.4.NQ26046 

Dr.Birupaksha Biswas et al/ Plasma Amyloid and Tau Biomarkers in the Early Detection and Biological Stratification of Alzheimer’s Disease 

 

 www.neuroquantology.com 

eISSN 1303-5150 

       471 

To the Editor, 

The diagnostic framework of Alzheimer's disease is undergoing a notable shift from a 

predominantly clinical model toward a biologically anchored one. For many years, the 

diagnosis of Alzheimer's disease depended largely upon progressive memory loss, 

neuropsychological decline, cerebrospinal fluid analysis, and advanced neuroimaging. 

Although amyloid positron emission tomography and tau positron emission 

tomography have significantly improved diagnostic certainty, their routine use remains 

restricted by high cost, limited availability, and technical complexity. In this evolving 

landscape, plasma biomarkers, particularly the amyloid beta 42 to 40 ratio and 

phosphorylated tau 181, have emerged as promising tools that may redefine early 

diagnosis and therapeutic decision making in Alzheimer's disease [1]. 

Among these, the plasma amyloid beta 42 to 40 ratio has gained attention because it 

reflects one of the earliest pathological changes in the disease process. Amyloid beta 

42 is more prone to aggregation than amyloid beta 40 and gradually becomes 

deposited within cerebral plaques. As amyloid accumulates in the brain, the circulating 

ratio of amyloid beta 42 to 40 declines. Multiple studies have shown that this reduced 

plasma ratio correlates with cerebral amyloid burden seen on amyloid imaging and 

with abnormal cerebrospinal fluid findings [2]. The importance of this observation lies 

in the fact that the decline may become detectable several years before overt cognitive 

symptoms appear. This offers clinicians an opportunity to identify patients in the 

preclinical phase, when neuronal injury may still be limited and intervention may be 

more meaningful. 

Plasma phosphorylated tau 181 represents a different but complementary pathological 

dimension. While amyloid reflects the initiating event, tau phosphorylation mirrors the 

downstream neuronal response that more closely corresponds to cognitive decline. 

Total tau has long been investigated as a biomarker of neurodegeneration, yet its 

clinical utility has remained modest because elevated total tau can occur in several 

neurological conditions including traumatic brain injury and other dementias. Plasma 

p tau181 appears to overcome this limitation by providing greater disease specificity 

for Alzheimer's pathology [3]. Studies have demonstrated that p tau181 rises during 

mild cognitive impairment and continues to increase as the disease advances. More 

importantly, elevated p tau181 has shown a strong association with future cognitive 
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deterioration, even among individuals who appear cognitively normal during initial 

evaluation [4]. 

The clinical value of these biomarkers becomes even stronger when they are 

interpreted together. The plasma amyloid beta 42 to 40 ratio identifies the earliest 

amyloid stage of disease, whereas p tau181 reflects the subsequent 

neurodegenerative response. Their combined interpretation mirrors the biological 

progression of Alzheimer's disease itself. Individuals with both a reduced amyloid beta 

42 to 40 ratio and elevated p tau181 show a substantially greater likelihood of 

progressing from mild cognitive impairment to established dementia [5]. Such a dual 

biomarker approach provides a biologically coherent method for early diagnosis, 

prognostication, and patient selection for disease modifying therapies.Figure 1 & 2 

substantiates the idea. 

 

Figure 1:The image distills progression risk from mild cognitive impairment using two 

plasma biomarkers: Aβ42/40 ratio on the vertical axis and p-tau181 on the horizontal. 
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Four quadrants emerge,Aβ−/T− (low risk, minimal progression), Aβ−/T+ (non-

Alzheimer pathology, modest decline), Aβ+/T− (preclinical Alzheimer’s with rising 

progression), and Aβ+/T+ (dual positivity), where reduced amyloid and elevated tau 

converge to produce the steepest trajectory and highest conversion to dementia. 

 

Figure 2:The image traces Alzheimer’s progression by aligning biomarkers with 

cognition: an early drop in plasma Aβ42/40 marks initial amyloid pathology, followed 

by a later rise in p-tau181 indicating neurodegeneration. Cognitive function declines 

only afterward, moving from normal to mild impairment and finally dementia, 

reinforcing that amyloid changes precede and drive subsequent tau-related injury and 

clinical deterioration. 

 

 

An important question is not simply whether these biomarkers can diagnose disease, 

but whether their implementation at a particular stage can alter clinical outcomes. 
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Current evidence suggests that the greatest therapeutic benefit may occur during the 

preclinical or prodromal phase. During the earliest stage, reduced plasma amyloid 

beta 42 to 40 may be present years before symptoms emerge. At this point, lifestyle 

interventions, aggressive vascular risk factor control, and future anti amyloid therapies 

may delay progression. During mild cognitive impairment, both amyloid beta 42 to 40 

and p tau181 often become abnormal, representing a critical window where pathology 

is established but extensive neuronal loss has not yet occurred. This may be the stage 

where intervention has the highest potential to slow cognitive decline. By the time overt 

dementia is clinically evident, biomarker guided therapy may still offer benefit, although 

the possibility of reversing neuronal damage becomes increasingly limited [6]. 

The superiority of plasma biomarkers over amyloid and tau positron emission 

tomography lies not necessarily in absolute diagnostic precision, but in practical 

clinical rationality. Positron emission tomography remains highly informative because 

it visualizes pathology directly within the brain. However, it is expensive, requires 

specialized infrastructure, and remains inaccessible to much of the global population. 

A blood based biomarker can be obtained with a simple venous sample, repeated 

serially, and integrated into routine clinical practice. Plasma p tau181 and amyloid beta 

42 to 40 have shown increasingly strong concordance with positron emission 

tomography findings, suggesting that blood based testing may serve as a highly 

effective first line screening strategy while reserving imaging for uncertain or complex 

cases [2].Please refer the figures 4 and 5 for a better understanding. 
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Figure 3:The radar chart contrasts plasma biomarkers with PET imaging across key 

domains, showing plasma markers outperform in accessibility, scalability, cost-

effectiveness, repeatability, and lower invasiveness, while PET offers comparatively 

limited reach despite its role in direct visualization. 

To dig more into the biomarker domain,the comparative analysis further demonstrates 

a high degree of concordance between plasma-based diagnostic indices, with both p-

tau217/Aβ42 and p-tau181/Aβ42 ratios exhibiting strong discriminatory performance. 

Notably, the p-tau217/Aβ42 ratio consistently achieves superior accuracy, with AUC 

values approximating 0.90–0.95, compared to 0.85–0.90 for p-tau181/Aβ42. This 

upward shift reflects an enhanced sensitivity–specificity profile, suggesting that p-

tau217 may serve as a more precise surrogate of amyloid-associated pathology. The 

close clustering of data points along the regression trajectory further reinforces the 

reliability and reproducibility of these plasma biomarkers, while simultaneously 
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highlighting the incremental diagnostic advantage conferred by next-generation tau 

species in the early detection and stratification of Alzheimer’s disease.[7] 

 

Figure 4:The scatter plot demonstrates strong concordance between diagnostic 

performances, with plasma p-tau217/Aβ42 achieving higher accuracy (AUC ~0.90–

0.95) compared to p-tau181/Aβ42 (AUC ~0.85–0.90), both aligning closely along a 

positive trend line 

Another important point is the superiority of p tau181 over conventional total tau. Total 

tau reflects neuronal injury but lacks specificity. Plasma p tau181 appears to be more 

closely linked to the distinctive molecular pathology of Alzheimer's disease. Several 

investigations have shown that p tau181 more accurately distinguishes Alzheimer's 

disease from frontotemporal dementia and other neurodegenerative disorders. It also 

appears to rise earlier than total tau and demonstrates a stronger relationship with 

disease progression [3]. From a clinical standpoint, this makes p tau181 a more 

rational biomarker for routine implementation in memory clinics. 
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The relevance of these biomarkers becomes particularly significant in the Indian 

context. India is experiencing a rapidly growing elderly population, and with this 

demographic shift comes an increasing burden of dementia. Yet advanced diagnostic 

facilities remain concentrated in major metropolitan centers. Many patients in smaller 

cities and rural areas still receive a diagnosis only after substantial cognitive decline 

has already occurred. Positron emission tomography remains financially and 

geographically inaccessible for most patients. In such a setting, plasma biomarkers 

may provide a practical bridge between scientific advancement and clinical reality. A 

relatively affordable blood based test could enable earlier recognition in tertiary 

hospitals as well as regional medical centers. It may also encourage earlier referral 

from primary physicians who otherwise hesitate to pursue extensive neurodiagnostic 

workups. 

In India, where healthcare systems must often balance affordability with innovation, 

plasma biomarker implementation could reshape dementia care. Earlier diagnosis 

may allow physicians to initiate cognitive rehabilitation, optimize cardiovascular and 

metabolic health, counsel families, and identify candidates for disease modifying 

therapies before substantial decline has occurred. Beyond individual care, biomarker 

based screening could improve epidemiological understanding of Alzheimer's disease 

in South Asian populations, where genetic, metabolic, and environmental influences 

may differ from Western cohorts. 

A rational diagnostic pathway may therefore involve clinical suspicion followed by 

plasma amyloid beta 42 to 40 and p tau181 testing. Patients with abnormal results 

could then undergo confirmatory imaging or specialist evaluation, while those with 

negative profiles might avoid unnecessary expensive procedures. Such a staged 

approach could reduce diagnostic delay, improve resource utilization, and allow more 

personalized management. 

Plasma amyloid beta 42 to 40 and phosphorylated tau 181 do not simply represent 

laboratory innovations. They represent a conceptual shift in Alzheimer's disease itself. 

They move the clinician from observing the consequences of disease toward 

identifying its biological beginnings. In a disorder where irreversible neuronal loss 

begins long before memory visibly fades, that shift may prove to be one of the most 

important advances in modern neurology. 

http://www.neuroquantology.com/


NeuroQuantology | Apr 2026 | Volume 24 | Issue 4 | Page 470-478 | doi: 10.48047/nq.2026.24.4.NQ26046 

Dr.Birupaksha Biswas et al/ Plasma Amyloid and Tau Biomarkers in the Early Detection and Biological Stratification of Alzheimer’s Disease 

 

 www.neuroquantology.com 

eISSN 1303-5150 

       478 

References 

1. Karikari TK, Ashton NJ, Brinkmalm G, et al. Blood phospho-tau in Alzheimer disease: 

analysis, interpretation, and clinical utility. Nat Rev Neurol. 2022;18(7):400-418. 

doi:10.1038/s41582-022-00665-2  

2.Schindler SE, Bollinger JG, Ovod V, et al. High-precision plasma β-amyloid 42/40 predicts 

current and future brain amyloidosis. Neurology. 2019;93(17):e1647-e1659. 

doi:10.1212/WNL.0000000000008081 

3. Janelidze S, Mattsson N, Palmqvist S, et al. Plasma P-tau181 in Alzheimer's disease: 

relationship to other biomarkers, differential diagnosis, neuropathology and longitudinal 

progression to Alzheimer's dementia. Nat Med. 2020;26(3):379-386. doi:10.1038/s41591-

020-0755-1 

4. Thijssen EH, La Joie R, Wolf A, et al. Diagnostic value of plasma phosphorylated tau181 in 

Alzheimer's disease and frontotemporal lobar degeneration. Nat Med. 2020;26(3):387-397. 

doi:10.1038/s41591-020-0762-2 

5. Dark HE, Duggan MR, Walker KA. Plasma biomarkers for Alzheimer's and related 

dementias: A review and outlook for clinical neuropsychology. Arch Clin Neuropsychol. 2024 

Apr 24;39(3):313-324. doi: 10.1093/arclin/acae019. PMID: 38520383; PMCID: PMC11484593. 

6. Palmqvist S, Schöll M, Strandberg O, et al. Earliest accumulation of β-amyloid occurs within 

the default-mode network and concurrently affects brain connectivity. Nat Commun. 

2017;8(1):1214. Published 2017 Oct 31. doi:10.1038/s41467-017-01150-x 

7.Piura YD, Figdore DJ, Lachner C, et al. Diagnostic performance of plasma p-tau217 and 

Aβ42/40 biomarkers in the outpatient memory clinic. Alzheimers Dement. 

2025;21(6):e70316. doi:10.1002/alz.70316 

 

http://www.neuroquantology.com/

