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Relationship between primary and secondary prevention,
clinical symptoms, and the pathological cascade



Variabilidad Interindividual



Alzheimer: Prevention and early diagnosis 

MCI



N Engl Med 2010;362:329-44



Protein aggregates in neurodegenerative disease. (a) Senile plaques in neocortex of Alzheimer
disease. (b) NFTs in hippocampus of FTDP-17 (R406W mutation). (c) Lewy body in substantia nigra of

Parkinson disease. (d) Intranuclear polyglutamine inclusion in neocortex of Huntington disease. (e)
Ubiquitinylated inclusion in spinal cord motor neuron of ALS. (f) Protease-resistant PrP in cerebellum

of CJD (panel f courtesy of Nigel Cairns). 
Mark S Forman, John Q Trojanowski & Virginia M-Y Lee. Neurodegenerative diseases: a decade of discoveries paves 

the way for therapeutic breakthroughs. Nature Medicine. Vol. 10. Number 10. October 2004
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Protein abnormalities in Alzheimer’s Disease

B-amyloid
Tau

The synapse in Alzheimer’s Disease

Synaptic failure
Depletion of neurotrophin and neurotransmitters

Mitochrondrial Dysfunction

Oxidative stress
Insulin-signaling pathway
Vascular effects
Inflamation
Calcium
Axonal transports deficits
Aberrant cell-cycle reentry
Cholesterol metabolism



Imaging and CSF biomarker categories in 
Alzheimer’s disease

Brain Aβ-plaque deposition

- CSF Aβ1-42

- PET Aβ imaging

Neurodegeneration

- CSF tau

- Fluorodeoxyglucose-PET

- Structural MRI

Aβ=β-amyloid

Clifford R Jack jr, David S Knopman, Willian J Jagust, Leslie M Shaw, Paul S 
Aisen, Michael W Weiner et al. Hypothetical model of dynamic biomarkers of the 
Alzheimer’s pathological cascade. Lancet Neurol. 2010;9:119-28



Symptomatic Course and Progression of AD
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MMSE = Mini-Mental State Examination.
Feldman and Grundman. In: Gauthier, ed. Clinical Diagnosis and Management of Alzheimer’s Disease. London: 
Martin Dunitz; 1999:249-268.
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Diagnóstico inicial

Fundacio ACE. Análisis retrospectivo 1996-2008 
965 pacientes con MCI amnésico “probable”. 

Seguimiento medio: 2,21 1,5 años
220 (22,8%) sin seguimiento. 

au/ ammèsico único dominio

am/ ammésico múltiple domini

Na/ no ammésico



Agnosia
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Source: Helmes E., Østbye T. Beyond memory impairment. Cognitive changes

in Alzheimer’s disease. Arch Clin Neuropsychology 2002; 17: 179-193.
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Medial Temporal Lobe (MTL)atrophy: Visual analysis scale

Korf E. et al. Medial temporal lobe atrophy on MRI predicts dementia with mild cognitive impairment. Neurology 
2004;63:94-100  Scheltens et al. J Neurol Neurosurg Psychiatry 1992
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Ilustration of biomarkers staging of Alzheimer’s disease.







Lancet Neurol 2010; 9:119-28



Ronald C. Petersen.  Alzheimer’s disease: progress in prediction. The Lancet. Vol 9. January 
2010



AD progresion

Biomarkers to select Prodromal AD Covariates (Indicators of Disease Stage)

Aisen PS Alzheimer Dement 2010
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