
Fluid Biomarkers for Alzheimer’s disease 
and other dementias
Prof.dr. Charlotte Teunissen



Disclosures

Dr Teunissen receives no personal compensation from any of the above or others except the Amsterdam UMC.     

* All contracts concord with European ethical standards and privacy regulations, and are approved by Amsterdam UMC

Research support

European Commission 
(Marie Curie International Training 

Network, grant agreement No 860197 
(MIRIADE)), and JPND (bPRIDE), IMI 3TR 

and EPND projects, Health~Holland, 
the Dutch Research Council (ZonMW), 

Alzheimer’s Drug Discovery Foundation, 
The Selfridges Group Foundation, 

Alzheimers Netherlands, 
Alzheimer’s Association

Collaboration contracts 
with commercial entities

Novo Nordisk A/S, ADx Neurosciences, 
Quanterix and

Eli Lilly, performed contract research
or received grants from AC-Immune, 

Axon Neurosciences, Biogen, 
Bioorchestra, Brainstorm Therapeutics, 

Celgene, EIP Pharma, Eisai, Grifols, 
Merck, PeopleBio, Quanterix, Roche, 

Toyama, Vivoryon

Editorial boards

Medidact Neurologie/
Springer, Alzheimer’s Research & 

Therapy, Neurology: Neuroimmunology
& Neuroinflammation,

and is Editor of a
Neuromethods book, Springer



No symptoms Clinical disease

20 years

Long preclinical phase: need for biomarkers for timely
detection



Biomarkers across the clinical continuum

Pre-diagnosis Diagnosis Treatment course Death

Cagney DN, et al. Neuro Oncol. 2018
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Roadmap for development of biomarkers

Teunissen CE et al. Lancet Neurol 2022
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p-tau181: specifically increased in AD

P-tau181 versus clinical diagnosis
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Glial fibrillary acidic protein (GFAP) and neurofilamnet
light (NfL) are predictive for cognitive decline and
conversion to dementia (SCD)
Longitudinal studies

Verberk et al, Lancet healthy longevity 2021



GFAP is prognostic for brain atrophy and 
cognitive decline in familial AD

Amyloid positive

Amyloid negative

Chatterjee, Vermunt et al. Alz and Dem, 2022



One step further: population cohorts

Predictive value of plasma biomarkers for Amyloid
positivity in people median age 58 years?

Den Braber et al., Brain Communications 2023

10 years

Netherlands Twin Registry



Early changes (age 58!) in all markers
Longitudinal increase for pTau (trend for GFAP) in A+

Den Braber et al., Brain Communications 2023
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What is needed for clinical implementation? 
Five-phase roadmap for development of blood-based biomarkers of AD

Teunissen CE et al. Lancet Neurol 2022

Start prospective studies in memory clinics
Start exploration primary care implementation
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Teunissen CE et al. Lancet Neurol 2022



Phase 1
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Clinical assay development and validation
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Teunissen CE et al. Lancet Neurol 2022
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Other international initiatives:

Targetted Product Profile for AD bloodtest Revision of diagnostic criteria

Product profile



Implementation example of advanced blood biomarker:
NfL, a cross disease biomarker for axonal damage

Bridel et al., JAMA Neurology 2019

Meta-analysis, >10,000 data points



NfL is a treatment response biomarker in Multiple 
Sclerosis

Disanto et al. Annals of Neurology 2017



NfL decreases upon nusinersen treatment
and inversely correlates with motor function score in 
SMA

Nitz et al, Ann Clin Transl Neurol, 2021

Motor function score varies widely in patients 
with >2 SMN2 copies

NfL inversely correlates with motor function score 
in patients with 2 SMN2 copies 



What is needed for refunding in the Netherlands?

• EMA approval?

Our journey:

Application for Qualification Opinion for NfL in pediatric neurology.
-> advice to focus on e.g. SMA
-> discussion
-> support letter and scientific advice for pediatric neurology (October 2022)



What is needed for refunding in the Netherlands?

• EMA approval?
• Who decides? FMS?
• Guideline adoption required?



Puzzling….



Summary

• Revolutionary development in blood biomarkers for Alzheimer’s, other
dementias and neurology

• Clinical implementation activities have started!
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Big THANK YOU from the Neurochemistry lab 
Amsterdam UMC
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