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AD (n = 203)

MCI (n = 72)

NL (n = 130)
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de Leon MJ, et al. Lancet. 1988




Automated MRI Regional Boundary Shift
6-year prediction of Normal to MCI
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Prediction of MCI

Accuracy 89%
SS/SP (n=13,32) 91/85%

Rusinek H, de Leon, MJ et al. Radiology. 2003;229:691-696.




MESH MODELING
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Thompson et al, Neuroimage 2004




-year MRI hippocampal atrophy rate
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ANATOMY

NL-decline
n=7
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Annual tissue loss %




Atrophy and Metabolism
10-Year decline from NL to AD




Automated Hippocampus Sampling
/-year advanced prediction of Normal to MCIl and AD

Prediction of MCI

Accuracy 76%
SS/SP (n=25,47) 82/79%

Mosconi L, de Leon MJ et al. Neurobiol Aging. 2008;29:676-692.




FDG-PET for Prediction and Progression: NL Aging
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Effect Size

Typical vs. Robust Normal Reference Databases
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Mosconi, DeSanti, de Leon et al, J Nucl Med 2007



NL-AD (1993-2003) Post-mortem validated AD

NL 1993 &
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MCI 1995 £

Mild AD

Mod AD

Mosconi, de Leon, et al Eur J Nuc Med 2009







PIB and FDG
NL AD

umol/100g/min

65 year old male 71 years old male

Best Paper of the Year European Journal of Nuclear Medicine 2008

Li , Rinne, de Leon Eur.J.Nuc.Med. 2009



Dx Accuracy for FDG and PIB

AD vs NL MCI vs NL
FDG
Accuracy (%) 92 85
PIB
Accuracy (%) 96 75
%
Agreement 94 54 77

Li , Rinne, de Leon Eur.J.Nuc.Med. 2008






CSF Analytes in Normal Aging n=78
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Glodzik-Sobanska L, de Leon, MJ. et al. Neurobiol Aging. 2007



Longitudinal memory by high and low P-tau231 in 57 NL

2o P<.05

0.57

PARD z-score
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Black = Low P-tau231
Red = high P-tau231

baseline follow-up

Glodzik, de Leon et al Neurobiol. Aging 2010



Longitudinal MTL-GM by high and low P-tau231 in 57 NL
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Glodzik, de Leon et al Neurobiol. Aging 2010
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The Search for Mechanism



1SH,0-PET EPI-ASL True-FISP-ASL



MRI True-FISP Hippocampal Perfusion Imaging
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MRI with rebreathing apparatus

{
L - E o
- ) o




Vasoreactivity to CO, challenge
~ 2% CBF change/mmHg change in CO,

25
REST CHALLENGE REST CHALLENGE



Hippocampal Vasoreactivity and Cardiovascular Risk

Hippocampal VR
s o s
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Framingham Cardiovascular Risk Profile

Glodzik, Rusinek... de Leon et al. JCBF 2010



Cortical Vasoreactivity and Cardiovascular Risk

Global cortical VR
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Framingham Cardiovascular Risk Profile

Glodzik, Rusinek ... de Leon et al. JCBF 2010



Maternal 27%

‘Paternal 10%

Normal cognition, MMSE 28-30
Age 48-80 yrs
Education>11yrs




FDG-PET in individual cases

.




Longitudinal change in NL with AD mothers




CSF Biomarkers and AD Maternal History in NL
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Parietal PIB-PET Uptake in NL with Maternal History of AD
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Mosconi, de Leon et al PNAS et al 2010



AD phenotype

AP and Tau
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Conclusions

« PET and MR imaged hippocampal pathology
appears early and is progression sensitive.

* The pathology specific P-tau231 and Ab also
appear early but are not progression sensitive.

* Imaging and biomarkers may have a role in
identifying mechanisms of AD-progression by
considering energetics and vascular function.
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