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Hypothetical model of AD pathophysiological cascade
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Research criteria for the diagnosis of probable Alzheimer’s disease: revised NINCDS-ADRDA criteria’

9

Clinical - early and significant episodic memory impairment and

At least one abnormal biomarker

Structural neuroimaging with MRI : presence of medial temporal lobe atrophy

Cerebrospinal fluid analysis of tau/A-beta : abnormal CSF biomarker

Molecular neuroimaging with PET: specific pattern on functional neuroimaging

Known autosomal mutation : proven AD autosomal dominant mutation within the immediate family
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Establish clinical and cognitive criteria

Cognitive concern reflecting a change in cognition reported by patient or
informant or clinician (i.e., historical or observed evidence of decline over time)

Objective evidence of impairment in one or more cognitive domains, typically including memory (i.e., formal or bedside
testing to establish level of cognitive function in multiple domains)

Preservation of independence in functional abilities

Not demented

Examine etiology of MCI consistent with AD pathophysiological process

Rule out vascular, traumatic, medical causes of cognitive decline, where possible
Provide evidence of longitudinal decline in cognition, when feasible

Report history consistent with AD genetic factors, where relevant

Abbreviations: AD, Alzheimer’s disease; MCI, mild cognitive impairment.

AN @ FITTAN19TIAINY1ve9lIAH A BT

Biomarkers of Ab deposition
CSF Ab42

PET amyloid imaging

Biomarkers of neuronal injury

CSF tau/phosphorylated-tau

Hippocampal volume or medial temporal atrophy by volumetric measures or visual rating

Rate of brain atrophy

FDG-PET imaging

SPECT perfusion imaging

Less well validated biomarkers: fMRI activation studies, resting BOLD functional connectivity, MRI perfusion,

MR spectroscopy, diffusion tensor imaging, voxel-based and multivariate measures

Associated biochemical change

Inflammatory biomarkers (cytokines)
Oxidative stress (isoprostanes)

Other markers of synaptic damage and neurodegeneration such as cell death

Abbreviations: Ab, beta-amyloid protein; CSF, cerebrospinal fluid; PET,
positron emission tomography; FDG, fluorodeoxyglucose; SPECT, single
photon emission tomography; MRI, magnetic resonance imaging; fMRI,
functional magnetic resonance imaging; BOLD, blood oxygen level-dependent;
MR, magnetic resonance
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#1979% @ AD dementia criteria incorporating biomarkers®®

Biomarker probability Neuronal injury (CSF tau,

FDG-PET, structural MRI)

Diagnostic category Ab (PET or CSF)

of AD etiology

Probable AD dementia

Based on clinical criteria Uninformative Unavailable, conflicting, Unavailable, conflicting,

or indeterminate or indeterminate

With three levels of evidence Intermediate Unavailable or indeterminate  Positive

of AD pathophysiological process  Intermediate Positive Unavailable or indeterminate

High Positive Positive
Possible AD dementia
(atypical presentation)
Based on clinical criteria Uninformative

Unavailable, conflicting, Unavailable, conflicting,

or indeterminate or indeterminate

With evidence of AD High but does not rule Positive Positive
pathophysiological process out second etiology
Dementia-unlikely due to AD Lowest Negative Negative

Abbreviations: AD, Alzheimer’s disease; Ab, amyloid-beta; PET, positron emission tomography; CSF, cerebrospinal fluid; FDG, 18fluorodeoxyglucose;
MRI, magnetic resonance imaging.
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Abstract

The evaluation and diagnosis of dementia and Alzheimer’s disease: The update
Kongkiat Kulkantrakorn

Neurology Division, Department of Internal Medicine, Faculty of Medicine, Thammasat University

Dementia is a common condition in clinical practice. Its prevalence has been on the rise, due to the rapid
increase of elderly population. Alzheimer’s disease is the most common cause of dementia. Patients always had cognitive
impairment in many aspects which impact their daily livings. Therefore, proper evaluation and diagnosis are very important in
the patient’s care. Certain systemic and psychiatric diseases need to be excluded prior the diagnosis of neurodegenerative
disease. Further investigation is often needed for specific diagnosis according to the standard criteria for each disease.
During the past decade, the criteria have been changed significantly due to better understandings in their pathophysiology.
Biological markers are incooperated to aid in earlier diagnosis. This will eventually hasten the research and development for

more effective treatment, or at least slowing the disease progression.
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