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Les gold standard pour « mesurer » la
pathologie amyloide
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Place des biomarqueurs amyloides
plasmatiques

; PET imaging CSF testing
\ (expensive, sparsely available) (invasive)

Méthodes 5 N2
conventionnelles PEZ e ' Identification of individual
> 4 l > status of brain AB burden
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Mass spectrometry

; x 0.5ml ~
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Blood testing S

(cost-effective, minimally invasive)




Métabolisme central et périphérique de

"« amyloide »
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Quelques défis pour le dosage des marqueurs
amyloides plasmatiques
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Hampel et al. Blood-based biomarkers for Alzheimer’s disease: mapping the road to the clinic. Nature

Rev Neurol 2019.
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Interaction avec les protéines dans
le sang des marqueurs plasmatiques

Parametres associés au taux
plasmatique amyloide:

* Creatinine

* High density lipoprotein (HDL)
* Index de masse corporelle

e Ethnie

* Sexe

Age, taux de plaquettes, protidémie
et créatinine peuvent étre
responsable d’une variation de
12.9% des niveaux plasmatiques
amyloides

Toledo et al. Plasma amyloid beta measurements - a desired but elusive Alzheimer's
disease biomarker. Alzheimer’s Research & Therapy 2013, 5:8.



Les techniques de dosage

* Inmunodosage automatisé (Elecsys, SiMOoA, ...)
* Immunoprécipitation/Spectrométrie de masse
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AB42/AB40 par spectrométrie aux stades
précoces de la MA
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Performances de
marqgueurs amyloides

plasmatiques

* Performances diagnostiques
de tous les marqueurs
amyloides vs TEP amyloide

* Composite>AB42/AB40>AB42
* MA et MCI>asymptomatiques

 Composite biomarqueur le
plus performant
* Précision diagnostique de
>90% avec TEP-PIB comme
référence

Hakamura et al. High performance plasma amyloid-6 biomarkers for Alzheimer’s
disease. Nature 2018.
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AB42/AB40 sanguins chez les sujets
asymptomatiques

Baseline plasma AB42/AB40
by baseline amyloid PET status
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AB42/AB40 sanguins chez les sujets
asymptomatiques
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FP42:FP40 vs
Amyloid PET

(B

TP42:TP40 vs
Amyloid PET
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Risacher et al. Plasma amyloid beta levels are associated with cerebral amyloid and tau deposition. Alzheimer and dementia 2019.




Quelles sont les prochaines étapes?

A Circadian rhythm B Type of anticoagulant
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Neurofilaments chaine |égere dans le plasma

* Support rigide au cytosquelette des
axones

* Marqueur de Iésion axonale
* Non spécifique a la MA
* Commun a toutes les pathologies

neuro-dégénératives
: /
\
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Yinan Zhaoa et al. Neurofilament light chain proteinin neurodegenerative dementia: A systematic review and network meta-analysis. Neuroscience & Biobehavioral Reviews 20109.
Michael Khalil et al. Neurofilaments as biomarkers in neurological disorders. Nature review Neurology 2018.



NfLs et pathologies neuroévolutives

Box 1 | Relevance of neurofilaments to neurological disorders . p<0.0001
I 1

MNeurofilaments have been studied in several neurological disorders, and. in many, good I p<0.0001 ;

evidence supports their diagnostic and prognostic value and/or their use for monitoring p<0.0001

treatment responses. The disorders reviewed here are as follows:

/Multiple sclerosis \ P 0 I
- Dementia .
~ Stroke 20004 . ..
- Traumatic brain injury e 300 v
- Amyotrophic lateral sclerosis 3 R,
- Parkinson disease "‘g— 200 T ot
- Huntington disease 8_) 1507 o
\- Bipelar discrder (limited evidence for clinical utility) ~ e
In addition, neurofilaments could be of relevance in many other neurclogical disorders, |
but their association with these diserders has not systematically been studied. Such HZ_ 100- o0 ) _:o
disorders include the following: N :.'_
- Epilepsy E * T 18
- Encephalitis S % 8.: i sl
- Meningitis B 504 oo > A Rpe .
- Hypoxic brain injury > D a: ______ _é- _____________ .
- Optic neurcpathies '.‘;:' i ,’;-n::,. ...r T:'-T
- Intracranial pressure ool . . . . =
- Neurotoxicity 0- ! ' 1
- Peripheral neuropathies including Guillain—Barré syndrome. chronic inflammatory O Q Q %) %)
Peripheral sin-Barré syndro & S v o v
emyelinating neuropathy and Charcot-Marie-Tooth disease ©) Ve

Johanna Gaiottino et al. Increased Neurofilament Light Chain Blood Levels in Neurodegenerative Neurological Diseases. PLoS One 2013.
Michael Khalil et al. Neurofilaments as biomarkers in neurological disorders. Nature review Neurology 2018.
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NflLs plasmatiques chez les sujets
asymptomatiques

NfLs et charge amyloide NfLs et performances cognitives
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Pratishtha Chatterjee et al. Association of Plasma Neurofilament Light Chain with Neocortical Amyloid- Load and Cognitive Performance in
Cognitively Normal Elderly Participants. JAD 2018.



NfLs plasmatiques au stade pré-symptomatique
de la MA a

* Dynamique des NfLs discrimine
les sujets porteurs et non-
porteurs d’'une mutation
autosomique dominante (DIAN

Serum NIL (pg mi™")

network)
* 10 ans avant le début présumé des
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Olivier Preische et al. Serum neurofilament dynamics predicts neurodegeneration and clinical progression in presymptomatic Alzheimer’s disease. Nature Medecine 2018.
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Tau and p-Tau sanguins dans la maladie

d’Alzheimer

* Tau et p-Tau MA>MCI
e Tau et p-Tau MA>controles

* Association entre Tau et p-Tau
dans le sang et scores MoCA
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TREMZ2 dans la maladie d’Alzheimer
TLRs TREM2 sTREMZ @

Outside of cell
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Jiang-Tao Li et al. TREM?2 regulates innate immunity in Alzheimer’s disease. ] Neuroinflammation 2018.
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TREM2: Expression ARNm et cytométrie
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YKL-40 dans la maladie -
d’Alzheimer

g 20
* Implication dans I'inflammation et h; tisrgs
I'angiogénese
* Exprimée par les astrocytes dans FESEELL G
I'environnement des plaques 5
amyloides
e @

* Analyse dans 6 cohortes
indépendantes de MA et 5 de sujets
controles

i plas e Ale b s diseame tocont ol mbc

Smima

Olson et al. CSF and blood biomarkers for the diagnosis of Alzheimer’s s
disease: a systematic review and meta-analysis. Lancet Neurol 2016.




Quid d’'une combinaison de biomarqueurs

plasmatiques?

* Immunodosage automatisé (2] BoFNDER ot
1.0 ;_r—‘_r:,__d |
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* A tous les stades de la MA | st
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1 -Specificity, %

 Référence: Elecsys ratio AB42/AB40 (5] vtdtioncotor
dans le LCR
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* Ratio AB42/AB40 dans le plasma + statut *
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* QOutil de screening en soins primaires? T8 3 % L o

1 -Specificity, %

Sebastian Palmqvist et al. Performance of Fully Automated Plasma Assays as Screening Tests for Alzheimer Disease—Related 68-Amyloid Status. JAMA Neurol 2019.
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Palmqvist S[Author]&cauthor=true&cauthor_uid=31233127

Intérét des biomarqueurs plasmatiques en
recherche clinique

Biomarker Patientfclinical trial Assessment of diseass Target engagement {Other
subject selection stade anclior prognosis
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Synaptotagmin = F
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WILIF-1 o o e
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AR amyloid beta 38 A S0 amiyloid beta 40, A2 amyloid beta 42, AD Alrheimer's disease, BACE [ f-site amyloid precursor protein cleaving
emyme 1, WFARFP heart-ty pe fatty acid-binding proieimn, FP-10 inlerferon-y-induced protein 10, NF-L eurcfilament light, P-fauw phosphorylated
tan, SWAP-25 synaptosome-associsied protein 25, TIP3 transactive mesponse DMNA-binding protein 43, TREM 2 triggering receptor expressed
on myeloid cells 2, T-raw total tan VILEAP- ! visinin-like protein 1

" A ccepted (validated) use

“Podential use, supportive data available

Egpeculative use for drug response monitoring, no supportive data available

“gpeculative use for toxicity/adverse reactions minimization, no supportive data v ailable
*Alone or when measured as a matio with tzo

"When measured =x & ratio with & 42

~4lone or when measured as a mtio with AJF42

Molinuevo JL et al. Current state of Alzheimer’s fluid biomarkers. Acta Neuropathologica 2018.



Intérét des biomarqueurs plasmatiques en pratique
clinique

Screening des
sujets avec une
plainte cognitive

en soins primaires

Aide au diagnostic
positif de la MA

Diagnostic
differentiel

J




En conclusion

* Biomarqueurs amyloides sanguins en cours de validation+++

* Disponibilité, colt, caractere non invasif

 Utilité pour le screening des patients en MG avec une plainte cognitive
 Combinaison de biomarqueurs sanguins

* Possibilité dans le futur d’'un phénotypage biologique complet?



