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LEARNING OBJECTIVES:

1. Identify how biofluid-based biomarkers contribute to diagnosis of dementias;

2. Describe which biofluid-based biomarkers for Alzheimer's disease are being moved into clinical practice;

3. Discuss advances in biomarkers related to other related dementias, including those for LATE dementia.
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Available biofluid-based biomarkers for neurodegenerative diseases in 2001

Available biofluid-based biomarkers for neurodegenerative diseases in 2026

Zetterberg & Bendlin, Nature 2026

A = amyloid pathology
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CSF A42 concentration is reduced in AD

AlzBiomarker Database

… 90 more studies…

Janelidze et al., Ann Clin Transl Neurol. 2016

EUROIMMUN assays MSD assays

CSF Aβ42/40 is (a little bit) better than Aβ42 alone

Cohort: Swedish BioFINDER
215 SCD/MCI (108 PET+ and 107 PET-) 
PET: flutemetamol

 Unselected patients in clinical routine

 No healthy controls

 12012 samples during 3 years

 Analyses done 2 times per week using
different lots of reagents and calibrators

➔ High clinical performance with two very distinct populations

➔ Cut-off stable at 0.072

 Clinical validation of fully automated assays for the 

core AD CSF biomarkers

 High repeatability (intra-assay CVs) and

reproducibility (inter-lassay CVs)

CSF Aβ42/40 ratio 

0.072

The CSF Aβ42/Aβ40 ratio in clinical practice
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How about plasma Aβ?

Nakamura et al., Nature, 2018

Ovod et al. A&D, 2017

Highly sensitive and precise mass spec methods work

Plasma Aβ42/Aβ40 ratio using a fully automated Cobas assay

• Purple = CU

• Yellow = MCI

Palmqvist et al., 2022

AUC (CU)   = 0.84 (0.80, 0.88)
AUC (MCI)  = 0.79 (0.72, 0.85)
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Plasma Aβ1–42/Aβ1–40 CSF Aβ1–42/Aβ1–40 CSF pTau/Aβ1–42

No “wiggle room” 

around cutoff
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Rabe C et al., 2022

The challenge

Plasma Aβ42/Aβ40 ratio—clinical implementation?

Group level enrichment/screening: Yes

Individual diagnostics: No, or maybe, but with great caution

T = tau pathology
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CSF P-tau is 
increased in AD

AlzBiomarker Database

CSF P-tau increase only in AD, not in (most) other neurodegenerative diseases

Itoh et al., Ann Neurol 2001

Gobom et al., Mol Neurodegen. 2023

Differential detection of AD measuring different phospho-forms of tau in CSF
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Plasma p-tau indicates AD pathology (including amyloid)

Lantero-Rodriguez et al., 2020 Acta Neuropathologica (PMID: 32720099)

Ashton et al., Nature Med. 2022

Different phospho-forms of tau can be measured in plasma

Thijssen et al. Lancet Neurology 2021

Plasma P-tau across neurodegenerative diseases
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Plasma p-tau in the Alzheimer’s disease continuum

Karikari, Pascoal et al., 2020 Lancet Neurology (PMID: 32333900)

Plasma p-tau in the Alzheimer’s disease continuum

Thijssen et al., 2020 Nature Medicine (PMID: 32123386) / Janelidze et al., 2020 Nature Medicine (PMID: 32123385) / Mielke et al., 2018 Alzheimer’s & Dementia (PMID: 29626426)

Equivalence of plasma p-tau217 with cerebrospinal fluid 
in the diagnosis of Alzheimer's disease

Therriault et al., 
A&D, 2023
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– a case study in Mild Cognitive Impairment (MCI) 

Brum, Cullen et al., 2023

A two-step workflow based on plasma p-tau to screen for Aβ pathology

Detailed clinical phenotyping
(including digital assessment tools)

The Alzheimer’s Association Round Robin Study

Ashton et al. A&D, 2025

The Alzheimer’s Association Round Robin Study

Ashton et al. A&D, 2025
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Tau regions reflect different aspects of AD pathology 

De Strooper B & Zetterberg H, Science 2026

Results from the lecanemab proof-of-concept 201 core trial

McDade et al., AR&T, 2022 

Plasma P-tau markers in anti-amyloid clinical trials: lecanemab
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Results TRAILBLAZER-ALZ:

• Reduced cognitive decline in iADRS after 76 weeks

• Plasma pTau217 decrease from baseline in the treatment arm

Pontecorvo et al., JAMA Neurol., 2022

Plasma P-tau markers in anti-amyloid clinical trials: donanemab

Plasma P-tau markers in clinical trials: trontinemab
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Plasma pTau217

Placebo Trontinemab 1.8 mg/kg Trontinemab 3.6 mg/kg

Klein et al., unpublished

Refined P-tau markers 

In CSF, (almost) all tau 
comes from brain  

In blood, ~20% tau is 
brain-derived, ~80% tau 
comes from periphery 

Peripheral tau = “big” tau

Tau protein distribution

CNS tau = brain-derived tau
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Refining plasma tau - central and peripheral tau

Fischer and Baas, 2020

Brain-derived tau assay

Big Tau assay

TauJ antibody

Big tau 1:6 antibody

Refining plasma tau - central and peripheral tau

NULISAseq BD-pTau217 assay shows higher AUC 

values for amyloid pathology by PET compared with 

“total” pTau217 measurement from blood 

Unpublished
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Joyce Chong Ruifen, manuscript in preparation

NULISA biomarkers predicting asymptomatic A+T3+ individuals

c

Jiang Y & Zheng W et al., PNAS, 2026

NULISAseq BD-pTau217 assay shows higher fold change across 

PET-determined AD stages compared with “total” pTau217
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Tau regions reflect different aspects of AD pathology 

CSF MTBR-tau243 LQTAPVPMPDLK

Horie K et al., Nat Med 2023
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Plasma eMTBR-tau243 correlates with tau-PET but is difficult to measure

Horie K et al., Nat Med 2025

Plasma P-tau217 and eMTRBR-tau243 for biphasic AD staging

Jun Pyo Kim... Sang Won Seo on behalf of the K-ROAD study groups

Dr. Sang Won Seo

Plasma: a semi-Arg-C fragment: 

...LQTAPVPMPDLKN[deamidation]V

What is MTBR-tau243?

CSF: a tryptic fragment of tau: LQTAPVPMPDLK
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NULISA eMTBR-Tau Assay Development Strategy

Complementary Ab targeting 
the region around 243

eMTBR

PRR R1 R2 R3 R4
275 369

MTBR

243
- V256

244

Neoepitope-specific Ab Only 
detects V256 site upon cleavage

151

Ab selection considerations for the NULISA eMTBR assay

• Neoepitope-specific Ab targeting the cleavage-exposed V256 site

• Complementary Ab binding within the eMTBR fragment region (~aa243)

Note: This assay configuration is confirmed to be cleavage specific, uniquely different from generic 

MTBR immunoassays where the epitopes fall within the MTBR region. 

Brain & Body Donation Program (BBDP) - Banner

• Neuropathological confirmation 
• Blood samples taken <5 years before death
• Characterised by Braak, Thal, Lewy Body and TDP-43 

BRAAK stage No. of subjects (N = 281)

I 5

II 11

III 56

IV 142

V 50

VI 17

Nick Ashton

Dr. Sang Won Seo
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Group level enrichment/screening: Yes

Individual diagnostics: Yes (but careful—we are constantly learning)

Plasma P-tau—clinical implementation?

N = neurodegeneration

Bridel C et al., JAMA Neurol 2019 

CSF NfL across neurodegenerative diseases
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Plasma NfL correlates with CSF NfL…

Gisslén et al., 2015

…and shows similar dynamics
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Bergman et al., Neurol Neuroimmunol Neuroinflamm. 2016 

Gunnarsson M et al. Axonal damage in relapsing multiple sclerosis is 
markedly reduced by natalizumab. Ann Neurol 2011; 69: 83–89. 

CSF NfL dynamics – normalization in response to 
successful treatment
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CSF NfL dynamics – before and during treatment with 
Spinraza (nusinersen) in spinal muscular atrophy

Olsson B et al., J Neurol 2019

NfL as a pharmacodynamic marker in ALS
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Diagnosing neurodegeneration with a blood sample: are we there yet?

Group level enrichment/screening: Yes

Individual diagnostics: Yes, but CSF is probably a little bit more sensitive

Biomarkers in addition to ATN

Astrocytic activation
Microglial activation
Synaptic degeneration

α-Synuclein aggregation
TDP-43 aggregation

Cerebrovascular disease

Zetterberg & Bendlin, Nature 2026

THANKS!!

hzetterberg@wisc.edu
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Reference slide:

Zetterberg H & Bendlin BB. Biofluid biomarkers in Alzheimer's disease and other neurodegenerative dementias

Nature 2026 Feb;650(8100):49-59. doi: 10.1038/s41586-025-10018-w. Epub 2026 Feb 4.
PMID: 41639575 DOI: 10.1038/s41586-025-10018-w
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