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Molecular imaging provides new possibilites to detect and
understand disease pathology in vivo

Pathology at autopsy AD pathology in vivo in patient
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Complex pathophysiology in Alzheimer’s disease
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E] Prevalence of Alzheimer disease and amyloid positivity
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It takes approximately
20 years to built up
amyloid plaques in brain
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When cognitive symptoms

Start to increase the level of
Amyloid plaques is quite stable

Jack et al. 2009

Different regional distribution of amyloid and tau

Amyloid plaques 11C-PIB Tau 18F-THK-5317
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TAU PET imaging
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17 month follow-up 8F-THK5317 PET in prodromal and AD dementia
A. Prodromal AD B. AD dementia

Chiotis et al. Mol Psychiatry 2017

First and second generation of Tau PET tracers
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Tau and AB deposition and interaction
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Modified from Jagust Nat Neurosci 2018

Tau deposition in brain correlate to cognition
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Regional tau deposition measured by @
["8FITHK5317 positron emission

tomography is associated to cognition via
glucose metabolism in Alzheimer’s disease
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Amyloid-beta pathology Tau pathology
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Development of PET ligand for visualizing Amyloid plaques and
Tau tangles will enables longitudinal assessment of the spatial

pattern of their accumulation in relation to symptomatology

Amyloid plaque pathology seems to start to develop 15-20 years

before neurodegeneration and symptom onset.

Tau seems to correlates more closely with symptomatic stages

evidenced by cognitive decline

Multi-tracer PET in autosomal dominant Alzheimer’s disease

presymptomatic symptomatic
carrier carrier

Elena Rodriguez-Vieitez et al. Brain 2016
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Autosomal dominant AD carriers show diverging time courses of increasing Ap and
declining astrocytosis and glucose metabolism with disease evolution

11C-PiB in posterior cingulate
cortex

11C-FDG in posterior cingulate
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Longitiudinal biomarker changes in DIAN (dominant inherited Alzheimer’s disease) study
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Tau PET changes in Autosomal dominant AD compared to amyloid and metabolism
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What are the time course of early pathological processes in
Down syndrome and how are they related?
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Amyloid PET investigation with individual with Down syndrome and dementia

Figure 1. Fused carbon 11-labeled Pittsburgh Compound B nondisplaceable binding potential and magnetic resonance images for a subject with Down syndrome
and Alzheimer disease (top) and a control without Down syndrome (bottom).
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Amyloid plaques in Down syndrome at different ages measured by PET
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Amyloid plaque brain deposition in Down syndrome
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49 subjects with Down syndrome
25-65 years of age were investigated with
amyloid PET —

Eady Patin of PIB binding

Annus et al. 2015
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Amyloid inlagring, glukosmetabolism och hjarnvolym vid Downs syndrom
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Tau PET Imaging (AV-1451) in Down syndrome
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Regional tau deposition and glucose metabolism in Down syndrome
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Tau PET imaging in 19 adults with Down syndrome
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Urgent research challenges now for Down syndrome:

What is the time course of deposition of tau in brain?
How is tau deposition related to:

Astrocytes (inflammation)?

Neurodegeneration?

Cognition?

CSF biomarkers?

Plasma biomarkers?

Tau
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