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DEBBIE-project
goal and objectives

Alzheimer’s Disease (AD) and 

Blood-brain barrier (BBB) integrity

Investigate the BBB integrity
in the initial stages of AD

Courtesy: Beatriz Padrela
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Differences in the T2 relaxation times

Multi-echo ASL

T2 (blood) > T2 (tissue)

Courtesy: Beatriz Padrela

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

Healthy
controls

MCI 
patients



Scan time
(too long)

Calibration
(physiological 

variation)

Standardization
(data acquisition & 
image processing)

Interpretation
(“healthy BBB”)

Validation
(ASL-BBB validation)

Application
(in clinical context)

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:

Courtesy: Beatriz Padrela
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Standardization

- Hardware-agnostic sequence development

- Data and image processing
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Methodological and clinical questions
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DEBBIE-AD project
(Developing BBB-ASL as non-invasive early biomarker of Alzheimer’s disease)



Methodological and clinical questions

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

12 controls + 36 patients
(12 stroke, 12 MCI, 12 AD)

Age = 50-90

Compare with gold standard 
water PET
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Reproducibility

1.A

50 controls  
Age = 55-75

1.C

Normal variability

Create a reference atlas of BBB 

integrity from healthy participants

Establish reproducibility in 

healthy controls



Methodological and clinical questions

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

 AD biomarkers

BBB-ASL in novel
 AD pathways

50 controls, 
30 MCI, 20 AD

(Age = 55-75)
Memory clinic

50 controls, 
50 MCI, 25 AD
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50 controls, 
50 (Aβ+ and WMH)

(Age = 40-80)

Memory clinic
200 SCD / MCI

(Age = 45-65)

50 controls, 
50 MCI, 25 AD

(Age = 55+)

Fluid
Aβ-38, Aβ-40/42, 

p-tau, t-tau, 

NfL, albumin

MRI
T1, T2, FLAIR

PET Amyloid-PET

Sleep disturbances

VVI

55 MCI (Aβ+) → Age >50

InflammAD

Vascular damage 
and WMH

20 controls + 
20 MCI (Aβ+) → Age >50

…GFAP, 

TREM2

[11C]SMW139

FLAIR, DTI, 
SWI

Investigate if BBB-ASL 
correlate with the current 

AD biomarkers

Detect BBB-ASL disruption 
between healthy controls 

and AD patients

Study the relation of BBB-ASL 
with novel biomarkers of AD
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