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Dementia is a one of the major global health issues that is increasing burdens on individuals and nations. The following paper pro-
vides an up-to-date review of clinical issues and relevant researches related to dementia focused on Alzheimer's disease (AD).
Several researches related to the methods of the earliest possible detection of AD suggested that the pathophysiological process of
AD is thought to begin many years before the cognitive decline develops. The concept of preclinical AD made a revision of the clinical
and pathological diagnostic criteria of AD and would provide a critical opportunity for therapeutic intervention. The current lack of
effective therapies, a large aging population, and increasing life expectancy worldwide are increasing an impending crisis for de-
mentia to the global healthcare provider. Based on amyloid cascade hypothesis, many drug candidates aimed at disease modification
have put into large, randomized controlled trials, but none have demonstrated efficacy in slowing down the progression of AD.
Significant efforts are underway to reverse this dismal trend, and several recent researches reveal promising advances on the fields of

dementia.
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Figure 1. Dynamic biomarkers of the Alzheimer’s pathological
cascade. AB is identified by CSF AB42 or PET amyloid imaging.
Tau-mediated neuronal injury and dysfunction is identified by
CSF tau or fluorodeoxyglucose-PET. Brain structure is measured
by use of structural MRI. AB=B-amyloid. MCl=mild cognitive
impairment. Jack CR Jr, Knopman DS, Jagust WJ, Shaw LM,
Aisen PS, Weiner MW, et al. Hypothetical model of dynamic bi-
omarkers of the Alzheimer’s pathological cascade. Lancet Neurol
2010;9:119-128.
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Table 3. “ABC" score for level of Alzheimer's disease neuropathologic change
AD Neuropathologic change B
A C Oor1 2 3
0 Not Not Not
1 Oor1 Low Low Low®
2or3 Low Intermediate Intermediate’
2 Any C Low Intermediate Intermediate’
3 Oor1 Low Intermediate Intermediate
20r3 Low Intermediate High

“Intermediate” or “High” AD neuropathologic change (gray background) is considered sufficient explanation for dementia.

Abbreviations: AD, Alzheimer's disease.

View it in a separate wHyman BT, Phelps CH, Beach TG, Bigio EH, Cairns NJ, Carrillo MC et al. National Institute on Aging-Alzheimer's Association
guidelines for the neuropathologic assessment of Alzheimer's disease. Alzheimers Dement. 2012;8:1-13.
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Table 1. Staging categories for preclinical AD research

Sage Desripior g peT o cspy  Makersof o)y Edence of bt
Stage 1 Asymptomatic cerebral Positive Negative Negative
amyloidosis
Stage 2 Asymptomatic amyloidosis +"“downstream” neurodegeneration Positive Positive Negative
Stage 3 Amyloidosis + neuronal injury +subtle cognitive/behavioral decline  Positive Positive Positive

Abbreviations: AD, Alzheimer's disease; AB, amyloid beta; PET, positron emission tomography; CSF, cerebrospinal fluid; FDG, fluorodeoxyglucose

(18F);sMRI, structural magnetic resonance imaging.

Sperling RA, Aisen PS, Beckett LA, Bennett DA, Craft S, Fagan AM et al. Toward defining the preclinical stages of Alzheimer's disease: recommendations
from the National Institute on Aging-Alzheimer's Association workgroups on diagnostic guidelines for Alzheimer's disease. Alzheimers Dement.

2011;7:280-292.
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Table 2. “ABC" score for Alzheimer's disease neuropathologic change

“A" Thal Phase for AB plaques “B" Braak and Braak NFT Stage “c" CERAD neuritic plaque score
0 no AB or amyloid plaques 0 no NFTs 0 None
1 Thal phase 1 or 2 1 Braak stage I or Il 1 Sparse
2 Thal phase 3 2 Braak stage Ill or IV 2 Moderate
3 Thal phase 4 or 5 3 Braak stage Vor VI 3 Frequent

Abbreviations: AB, amyloid beta; CERAD, Consortium to Establish a Registry for Alzheimer's Disease
Montine TJ, Phelps CH, Beach TG, Bigio EH, Cairns NJ, Dickson DW et al. National Institute on Aging-Alzheimer's Association guidelines for the
neuropathologic assessment of Alzheimer's disease: a practical approach. Acta Neuropathol. 2012;123:1-11.
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Table 4. Minimum recommended brain regions to be sampled and evaluated.

Region A: Stain for AB/amyloid plaques

B: Stain for NFTs C: Stain for NPs

Medulla including DMV

Pons including LC

Midbrain including SN

Cerebellar cortex and dentate n.
Thalamus and subthalamic n.

Basal ganglia at level of AC with basal nucleus of Meynert
Hippocampus and EC

Cingulate, anterior

Amygdala

Middle frontal gyrus

Superior & middle temporal gyri
Inferior parietal lobule

Occipital cortex (BA 17 & 18)

WM at ACA, MCA, and PCA watershed

3%if 2%0s +

3%if 2%0s +

2%if 1%is + Consider

2% 1%0s +2 Yes Consider
1° Yes Yes
1° Yes Yes
1° Yes Yes

Consider Yes Consider

View it in a separate window

Abbreviations: DMV is dorsal motor nucleus of the vagus, LC is locus ceruleus, SN is substantia nigra, AC is anterior commissure, EC is entorhinal cortex,
WM is white matter, NFTs is neurofibrillary tangles, NPs is neuritic plaques, LBs is Lewy bodies, ACA is anterior cerebral artery, MCA is middle cerebral

artery, PCA is posterior cerebral artery, BA is Brodmann area.

Montine TJ, Phelps CH, Beach TG, Bigio EH, Cairns NJ, Dickson DW et al. National Institute on Aging-Alzheimer's Association guidelines for the
neuropathologic assessment of Alzheimer's disease: a practical approach. Acta Neuropathol. 2012;123:1-11.
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5 27 AR Gl H Aol o] AR Tl S Sk A 7=
27E Hol 33A77 QoY AR FEEe
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Table 5. Failure of Alzheimer's disease candidate “disease modifying” therapeutics.

Agent Target/Mechanism Outcome
Non-AB
Atorvastatin; Simvastatin Cholesterol (HMG CoA reductase inhibitor) Negative
NSAIDs Inflammation Negative
Rosiglitazone Insulin (PPAR gamma agonist) Negative
Latrepirdine Mitochondrial function Negative
AB
AN1792 Amyloid immunoRx Negative (AEs)
Tramiprosate Amyloid aggregation Negative
Tarenflurbil Gamma secretase Negative
Semagacestat; Avagacestat Gamma secretase Negative
Bapineuzumab Amyloid immunoRx Negative
Solanezumab Amyloid immunoRx Negative (+/-)
IVIG Nonselective immunoRx Negative
1Y2886721 Beta secretase Negative (AEs)

Abbreviation: HMG-CoA, 3-hydroxy-3-methyl-glutaryl-CoA; AE, adverse event.

Modified with permission from a presentation by John C. Morris, MD, Friedman Distinguished Professor of Neurology Knight Alzheimer's Disease

Research Center, Washington University St. Louis MO, USA.
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2) Anti-Amyloid Treatment of Asymptomatic

Alzheimer’s Disease (A4)
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amyloid 2FA|¢] F&J7} MCIY ADZ Z1gE YglAfo] =&
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o= A ERA AR AR

3) Alzheimer’s Prevention Initiative (API)
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4) Detection Alzheimer's Prevention Through Exercise
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