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Table 1. Results of initial neuropsychological tests

Cognitive domain/neuropsychological test Results
Attention
Digit span: forward/ backward 8/2
Letter cancellation NL
Language & related functions
Fluency NL
Auditory comprehension NL
Repetition 13/15
Naming (K-BNT) 33/60 (7.7%ile)
Reading NL
Writing NL
Calculation
Finger naming NL
Right-left orientation NL
Body part identification NL
Praxis NL
Visuospatial functions
Interlocking pentagon NL

Rey CFT copy 22/36 (3.01%ile)
Memory
Orientation: time/place 0/2
3 words registration/recall 3/0
SVLT: free recall (1st, 2nd, 3rd, total) 0/12,1/12,0/12, 1/36
20-minute delayed recall 0/12
Recognition (true positive-false positive) 12
Rey CFT: copy 0
Immediate recall/20-minute delayed recall 0/0
Recognition (true positive-false positive) 14
Frontal/executive function
Motor impersistence NL
Contrasting program AB
Go-no-go test AB
Fist-edge-palm AB
Alternating hand movement AB
Alternating square and triangle NL
Luria loop NL
Semantic word fluency: animals/supermarket items 512
Phonemic word fluency: 71/ /0 0/0/0
Stroop test: word reading: correct/incorrect 97/1
color naming: correct/incorrect 37/19
General Index
K-MMSE 16/30
CDR 2
GDS 6
CGA-NPI 15/144
FBI 37/72

NL; within normal limit, K-BNT; Korean version of the Boston Naming Test, Rey CFT; Rey Complex Figure Test, SVLT; Seoul Verbal Learning Test,
AB; abnormal, K-MMSE; Korean version of Mini-mental Status Examination, CDR; Clinical Dementia Rating, GDS; Global Deterioration Scale,
CGA-NPI; Caregiver-Administered Neuropsychiatric Inventory, FBI; Frontal Behavioral Inventory.
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Figure 1. Magnetic resonance imaging of the patient. Both of axial FLAIR (A) and coronal T1 (B) sequences of the patient represent significant

bilateral medial temporal atrophy. FLAIR; fluid-attenuated inversion recovery.
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SRI=ITHFig. 3-D).

Figure 2. The coronal sections of the left hemisphere demonstrate moderate to severe atrophy in hippocampus, amygdala, entorhinal cortex, and
superior temporal and angular gyri. Basal ganglia and thalamus were relatively preserved.
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Figure 3. (A) A lower power view of superior temporal gyrus immunostained with Af} antibody. Numerous diffuse and neuritic plaques are seen
in the entire cortical area. Amyloid positive meningeal and cortical vessels are also detected (x40). (B) Amyloid angiopathy affecting a cortical
vessel (arrowhead), a neuritic plaque (arrow) and multiple diffuse AP deposits (asterisks) in the angular gyrus (Ap antibody, x400).
(C) Numerous neurofibrillary tangles and gray matter threads immunostained with anti-tau (CP-13) antibody in the entorhinal cortex (x100).
(D) Lewy bodies and neurites immunostained with alpha-sinuclein antibody were found only in amygdala (x400).

Table 2. “ABC” score for AD neuropathologic change™®

A Thal phase for Ap plaques B Braak & Braak NFT stage C CERAD neuritic plaque score
0 0 0 None 0 None

1 lor2 1 TorlIl 1 Sparse

2 3 2 I or IV 2 Moderate

3 4or5 3 Vor VI 3 Frequent

AD; Alzheimer’s disease, AB; amyloid-beta, NFT; neurofibrillary tangle, CERAD; Consortium to Establish a Registry for AD.

Table 3. “ABC” score for level of AD neuropathologic changeS’6

AD neuropathologic change

A C 5
Oorl 2 3
0 0 Not Not Not
1 Oorl Low Low Low
2o0r3 Low Intermediate Intermediate
2 Any C Low Intermediate Intermediate
3 Oorl Low Intermediate Intermediate
2o0r3 Low Intermediate High

AP/amyloid plaques (A), NFT stage (B), and neuritic plaque score (C). The combination of A, B, and C scores is designated as “Not”, “Low”,
“Intermediate” or “High” AD neuropathologic change. “Intermediate” or “High” AD neuropathologic change (italicized) is considered sufficient

explanation for dementia.
AD; Alzheimer’s disease.
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o= 5}o|H Z]ufj(Alzheimer’s dementia)= =50 PSSy}

d=sto]HY(AD)S FLARE 7iFoltt. ©|F- Alzheimer’s de-
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Table 4. Research criteria for the diagnosis of Alzheimer’s disease: revising the NINCDS-ADRDA criteria, by International working group,

2007’

Probable AD: a plus one or more supportive features B, C, D, or E

Core diagnostic criteria

A. Presence of an early and significant episodic memory impairment that includes the following features:

* Gradual and progressive change in memory function reported by patients or informants over more than 6 months

* Objective evidence of significantly impaired episodic memory on testing: this generally consists of recall deficit that does not improve significantly
or does not normalise with cueing or recognition testing and after effective encoding of information has been previously controlled

* The episodic memory impairment can be isolated or associated with other cognitive changes at the onset of AD or as AD advances

Supportive features

B. Presence of medial temporal lobe atrophy

* Volume loss of hippocampi, entorhinal cortex, amygdala evidenced on MRI with qualitative ratings using visual scoring (referenced to well
characterized population with age norms) or quantitative volumetry of regions of interest (referenced to well characterized population with age

norms)

C. Abnormal cerebrospinal fluid biomarker

» Low amyloid B1-42 concentrations, increased total tau concentrations, or increased phospho-tau concentrations, or combinations of the three

« Other well validated markers to be discovered in the future
D. Specific pattern on functional neuroimaging with PET

* Reduced glucose metabolism in bilateral temporal parietal regions

« Other well validated ligands, including those that foreseeably will emerge such as Pittsburg compound B or FDDNP

E. Proven AD autosomal dominant mutation within the immediate family

AD; Alzheimer’s disease, MRI; magnetic resonance imaging, PET; positron emission tomography, FDDNP; 2-(1-{6-[(2-[fluorine-18]fluoroethyl)

(methyl)amino]-2-naphthyl}-ethylidene)malononitrile.

Table 5. Probable Alzheimer’s disease dementia criteria incorporating biomarkers by Recommendations from the National Institute on Aging
Alzheimer’s Association workgroups on diagnostic guidelines for Alzheimer’s disease, 2011°

Diagnostic criteria Biomarker probability of AD

AB (PET or CSF)

Neuronal injury (CSF tau, FDG-PET, MRI)

Based on clinical criteria Uninformative Unavailable, conflicting or Unavailable, conflicting or
indeterminate indeterminate
With 3 level of evidence of AD Intermediate Unavailable or indeterminate Positive
pathophysiological process Intermediate Positive Unavailable or indeterminate
High Positive Positive

AD; Alzheimer’s disease, AP; amyloid-beta, PET; positron emission tomography, CSF; cerebrospinal fluid, FDG; 18fluorodeoxyglucose, MRI;

magnetic resonance imaging.
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Table 6. Syndromal cognitive staging combined with biomarkers by 2018 National Institute on Aging-Alzheimer’s Association (NIA-AA)

9
Research Framework

Cognitive stage

Cognitively unimpaired

Mild cognitive Impairment

Dementia

A-T-(N)- Normal AD biomarkers, cognitively
unimpaired
A+T-(N)-  Preclinical Alzheimer’s pathologic
change
Biomarker ATTT(N)-  Preclinical Alzheimer’s pathologic
profile ATHN)+ change
A+T-(N)+
non-Alzheimer’s pathologic change,
cognitively unimpaired
A-T+(N)-  Non-Alzheimer’s pathologic change,
cognitively unimpaired
A-T-(N)+
A-T+(N)+

Normal AD biomarkers with MCI
Alzheimer’s pathologic change with

Alzheimer’s disease with MCI
(prodromal AD)

Non-Alzheimer’s pathologic change
with MCI

Normal AD biomarkers with dementia

Alzheimer’s pathologic change with
dementia

Alzheimer’s disease with dementia

Alzheimer’s and concomitant suspected Alzheimer’s and concomitant suspected Alzheimer’s and concomitant suspected
non-Alzheimer’s pathologic change
with MCI

non-Alzheimer’s pathologic change
with dementia

Non-Alzheimer’s pathologic change
with dementia

A; amyloid-beta, T; Tau, N; Neurodegneration, AD; Alzheimer’s disease, MCI; mild cognitive impairment.
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