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MOLECULAR BRAIN IMAGING  is rapidly developing  and providing new unique
insights into pathophysiological mechanisms  and  development of diagnostic
biomarkers with implication in drug treatments and clinical praxis.



Neurodegenerative Disorders are Characterized by Different  Proteinopathies

NEW IMAGING TECHNIQUES  CREATE  NEW  POSSIBILTIES  FOR  EARLY  DETECT AND TO 

DIAGNOSE DIFFERENT PROTEINOPATHIES



Perani et al. Alzheimer & Dementia 2019



Alzheimer´s disease is characterized

by  complexed pathophysiological

mechanisms that we need to further

understand. 

Saint-Aubert et al Mol Neurodegen 2017



PET imaging can detect Alzheimer  pathology in vivo ! 

AD Pathology at autopsy AD Pathology in  vivo by PET
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Jansen et al JAMA 2015

Jack et al. 2009

Amyloid 11C-PIB  PET imaging in AD and MCI

Forsberg et al. Neurobiol Aging 2008

18F

Loose et al 2023

MCI=mild cognitiv impairment

20 ys

Amyloid positivity precede AD dementia



Pathology amyloid stages and corresponding Amyloid PET outcome



Practical experience of integrating visual and quantitative image interpretation in clinic 
Examples of [18F]Flutemetamol PET scans with different patterns of uptake 

Centiloid scale 

The Centiloid scale:  quantitative
amyloid plaque estimation allows earlier dection

Collij et al 2023

Blue=     subjetive memory impairment
Yellow= mild cognitive impairment
Red=      Alzheimer dementia



2016- 2021

900 memory clinic patients, 3100 preclinical or prodromal AD subjects, total 6000 scans, 

•Sample size 11,050  patients 
Patient management changed in 60 % of patients.
Most common change was in use of AD medications (Increased in Aβ PET+, 
decreased in Aβ PET-).
Diagnosis changed in 35.6% of patients.

• Increase in diagnostic confidence.
• Decreased utilization of alternative diagnostics.



Memory Assessment at Karolinska Hospital 

Clinical examination
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Neuropsychological tests
Speach
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MRI/CT Structural
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If the diagnosis still unclear?  PET  imaging is an 
option (18F-flutemetamol, 18F-FDG)
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Change in diagnosis 44 %

of cases

Increase in AD drug treatment

218%  in prodromal AD, AD 

N=207 patients
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MOLECULAR  imaging of pathological hallmarks in Alzheimer´s disease



Leuzy , Chiotis et al Molecular Psychiatry 2019 Shi et al Nature 2021

First and second generation Tau PET tracers Cryo-EM tau fibril structures for 3R,3/4R, 4R tauopathies



Different AD phenotypes with different regional Tau deposition

Ossenkoppele et al.Brain 2016[18F]-Flortaucipir PET



Braak stages 18F-MK-6240

Amyloid PET

TAU PET imaging can better predict cognitive
decline than CSF biomarkers or FDG-PET

Chiotis et al. 2021

2021

Biomarker modelling of AD using PET-based Braak 
staging with tau PET ligand 18F-MK-6240  

Therrialut et al. 2022



What multi-tracer PET molecular imaging might tell us……….

MOLECULAR IMAGING is rapidly developing and is now also coming into clinical praxis



To unravel the AD continuum different type of  biomarkers 
have to  used: 

Plasma 
biomarkers

CSF 
biomarkers

Brain 
Biomarkers 

Cognition

Riskfactors 

Do we really understand everything yet??



Plasma biomarkers

Brain
Amyloid PET 
Tau Pet
Astrocyte PET
FDG PET 

Aß 42/40
p-Tau 181, p-Tau 231, p-Tau 217
GFAP
NFL
ß-Synuclein

CSF
Aß 42
Aß42/40
pTau
t-Tau
NFL
ß-Synuclein

Mohaupt et al.2022

Imaging and fluid biomarkers

Are the various biomarkers comparable?



22

Plasma biomarkers combined result in superior  AUC to plasma biomarkers alone.
Plasma GFAP and Plasma pTau231  important contributors to the pooled variables.

Bucci, Bluma et al. Translational Psychiatry 2023

Using plasma biomarkers before knowledge of amyloid PET data 

Specificity and negative predictive
value of 100 %  

Clinical patient cohort Karolinska n=126



St-Amour et al. 2016

The Future

Drug intervention



New  amyloid immunization therapy in Alzheimer´s disease 



TAU PET prior treatment

Low-medium tau High tau

No effect of donanemab treatment on Tau PET (18F-flortaucipir)

Plasma P-tau217

Amyloid PET
No tau



Can We Use Blood Biomarkers as Entry Criteria and for Monitoring Drug Treatment
Effects in Clinical Trials? A Report from the EU/US CTAD Task Force
D. Angioni1, O. Hansson2, R.J. Bateman3, C. Rabe4, M. Toloue5, J.B. Braunstein6, S. Agus7,
J.R. Sims8, T. Bittner4, M.C. Carrillo9, H. Fillit10, C.L. Masters11, S. Salloway12, P. Aisen13,
M. Weiner14, B. Vellas1-15, S. Gauthier16 and the EU/US/CTAD Task force

JPAD 2023



Molecular brain imaging a promising future key-player for
biomarker discovery and clinical translation in  neurogenereative 

diseases  

Plasma 
biomarkers

CSF 
biomarkers

Brain 
Biomarkers 

Cognition

Multi- tracer PET /MR
AI

Precision medicine

We are just in the beginning……
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