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~Abstract -

The early identification of Alzheimer's disease (AD) will enable the start of antidementia
treatments before extensive brain damage develops. Knowledge of the natural historv of AD in
terms of progression through symptomatic domains that include mood changes, loss of cognitive
ahilities as well as functional autonomy, and emergence of neuropsychiatric features has also
helped in defining the "typical” AD patient and in selecting outcome variables relevant to stage
of disease under study. The diagnosis of AD is based on numerous clinical, neuropsychological,
neuroradiological, and neurophysiological evaluations, but a define diagnosis can only be
established at autopsy or by brain biopsy. The next stage in the diagnosis of AD will be the
dentification of people in the incipient presymptomatic stages, using sensitive and specific
biological measures such as high resolution imaging of brain structures, combined with relevant
neuropsychological tests of memorv and language. Because the need for a simple and accurate
diagnostic marker is increasing as new drug treatments emerge, intensive research to identify

diagnostic markers is now In progress.
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Table 1. Comparison of three commonly used criteria for diagnosis of Alzheimer’'s disease

Characterisitics NINCD-ADRDA
orobable AD ICD-10 DSM-IV
Memory decline + + +
Impairment of at least one non-memory + + 4
intellectual function
Aphasia, apraxia, agnosia or disturbed - - ¢
executive function
Dementia confirmed by neuropsychological testing + - -
Thinking impairment - + -
Activities of daily living impairment - + -
Social or occupational impairment - - +
Decline from previous level + + +
Onset between age 40 and 90 + ~ -
Insidious onset - + +
Absence of sudden onset + + -
Slow deterioration - + -
Continuing detenioration r - +
Absence of clinical or laboratory evidence + + 4
of another dementing disorder
Absence of focal neurological signs + + -
Deficits not limited to delirious period + t +
Absence of substance abuse - - +
Absence of another major mental disorder - - +
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Table 2. Biological markers for early diagnosis of Alzheimer's disease

Biological marker

Diagnostic technique

Reduced hippocampal volume

Bilateral blood flow reduction in parietotemporal cortices

Bipanetotemporal deficit of glucose metabolic rate

Elevations of cerebral myo-inositol
Elevated tau-protein concentration

Endothelial B-amyloid deposits

Pupil dilatation by anticholinergic agent (tropicamide}

Impaired odor identification
Mutations on chromosomes 1, 14, and 21
ApoE4

MRI

SPECT

["FIFDG PET

MRS

CSF tapping

Skin biopsy

Pupil test
Olfactometer
(Genotypic evaluation

Genotypic evaluation

ApoE=apolipoprotein E, CSF=cerebrospinal fluid, [*FIFDG PET=

2-Fluoro-2-deoxy-D-glucose positron emission

tomography, MRI=magnetic resonance imaging, MRS=magnetic resonance spectroscopy, SPECT=single photon

emission computed tomography
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Fig. 3. A brain-behavior model indicating the typical progression of AD.

Table 4. Clinical stages typical of Alzheimer's disease

Stage 1 (1-3 years)
Memory
Visuospatial
Language
Personality
Psychiatric features
Motor system
EEG
CT/MRI
PET/SPECT

Stage II (2-10 years)
Mermory
Visuospatial
Language
Calculation
Praxis
Personality
Psychiatric features
Motor system
EEG
CT/MRI
PET/SPECT

Stage III (8~12 years)
Intellectual functions
Motor system
Sphincter control
EEG
CT/MRI
PET/SPECT

New learning defective, remote recall mildly impaired
Topographic disorientation, poor complex constructions
Poor word list generation, anomia

Indifference, occasional irritahility

Sadness or delusions in some

Normal

Normal

Normal

Bilateral posterior parietal hypometabolism/hypoperfusion

Recent and remote recall more severely impaired

Poor constructions, spatial disorientation

Fluent aphasia

Acalcuha

Ideomotor apraxia

Indifference or irritability

Delusions in some

Restlessness, pacing

Slowing of background rhythm

Normal or ventricular dilatation and sulcal enlargement
Bilateral parietal and frontal hypometabolism/hypoperfusion

Severely deteriorated

Limb rigidity and flexion posture

Urinary and fecal incontinence

Diffusely slow

Ventricular dilatation and sulcal enlargement

Bilateral parietal and frontal hypometabolism/hypoperfusion
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