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Microglia
Healthy Alzheimer's / Astrocyte Lumen

DEBBI E-prOject ‘ ‘ / \; Endothelial cell
goal and objectives ‘ *f /0 ') mmbﬂ
Alzheimer’s Disease (AD) and — (Jr Investlgate the BBB integrity | e

WPerivascular space

Blood-brain barrier (BBB) integrity in the initial stages of AD

<

VALIDATION APPLICATION

e

Develop a clinically ready Create a standardized Determine the sensitivity of Assess the clinical value of
non-invasive MRI pipeline for multi-center BBB-ASL by comparing the BBB-ASL measurement
biomarker for BBB processing and ASL to PET measures of as novel biomarker of AD,
integrity mapping adpated quantification of BBB-ASL BBB integrity. by adding the sequence to
to physiological variability data ongoing AD studies
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Physiological imaging: perfusion
Arterial Spin Labeling (ASL)

Principle: e preparation of blood upstream
e imaging downstream after inflow time TI

e control image without preparation to cancel out tissue signal
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Differences in the T2 relaxation times

BBB-assessment with ASL
Separate intra and extra-vascular compartments

Intra- and extravascular components separated
based on their T2 relaxation time

Quantification based on 2-3 compartment model

Multi-echo ASL
T2 (blood) > T2 (tissue)
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Limitations
Current clinical Limitations of using ASL for direct BBB integrity mapping

To create a clinically feasible direct BBB integrity biomarker, the following is lacking:

Standardization

Scan time Calibration
(too long) (physiological (data acquisition &
variation) image processing)

T T

-
Interpretation Validation Application
(ASL-BBB validation) (in clinical context)

(“healthy BBB”)
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Standardization

- Hardware-agnostic sequence development

- Data and image processing
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for early BBB breakdown
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DEBBIE-AD project

(Developing BBB-ASL as non-invasive early biomarker of Alzheimer’s disease)
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DEBBIE-AD project
(Developing BBB-ASL as non-invasive early biomarker of Alzheimer’s disease)
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DEBBIE-AD project

(Developing BBB-ASL as non-invasive early biomarker of Alzheimer’s disease)
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