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Objective : The present study investigated the clinical characteristics of Alzheimer’s disease (AD) dementia with low brain
amyloid-beta (AB—AD) burden comparing with AD dementia with high amyloid-beta burden (AB+AD). We also developed a
prediction model for the amyloid positivity on "'C-labelled Pittsburgh Compound B (PiB) positron emission tomography (PET)
with distinct clinical variables in AD dementia patients.

Methods : Fifty-nine clinically defined AD dementia individuals, who participated in the Korean Brain Aging Study for Early
diagnosis and prediction of AD (KBASE) study, were included. All the subjects received comprehensive clinical evaluations and
PiB-PET. Based on cerebral PiB retention, all subjects were divided into AB+AD (n=47) and AB—AD (n=12) subgroups. To de-
velop a prediction model for amyloid positivity, stepwise multiple logistic regression analysis was conducted.

Results : When compared to AB+AD, AB—AD showed older age, later age-at-onset, and lower education. In regard of risk
factors for dementia, AB—AD had higher frequency of hypertension and diabetes mellitus as well as lower frequency of apolipo-
protein E (APOE) &4 allele. Although there was no between group difference in Clinical Dementia Rating (CDR) or CDR sum-
of-boxes scores, mini-mental state examination and constructional recall scores were higher for AB—AD than AB+AD. The final
amyloid positivity prediction model included APOE4 genotype, hypertension, and diabetes mellitus.

Conclusion : The findings from this study indicated that clinically diagnosed AD dementia may have high possibility of not
being pathological AD if they have older age and higher vascular risks, and did not have APOE4 genotype.
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Table 1. Demographic, clinical and neuropsychological characteristics

AR—AD (n=12) AR+AD (n=47) x?or T (df) p-value
Demographic and clinical characteristics
Age.years 77.8+6.3 71.9+8.2 1(57)=2.33 0.023*
Sex (F/M) (F%) 9/3 (75.0) 32/15(68.1) x2(1)=0.216 0.642
Education, years 59+4.6 10.2+5.4 T(57)=—2.30 0.025*
Duration of illness, years 53+2.2 54+22 T(57)=-0.22 0.828
Age of onset, years 73.0£10.0 67.6+6.4 T(57)=2.25 0.029*
APOE ¢4 carrier status, n (%) 1(8.3) 31 (66.0) y* (1)=12.789 <0.001*
CDR domain
Memory 1.00+0.00 1.11+0.36 T(57)=—1.016 0.314
Orientation 0.83+£0.25 1.06+0.44 T(57)=—1.748 0.086
Judgement 0.92+0.19 0.83+0.24 T(57)=1.160 0.204
Community affairs 0.88+0.22 0.94+0.25 T(57)=—0.778 0.440
Home and hobbies 0.75+0.26 0.76+0.27 T(57)=—0.061 0.952
Personal care 0.25+0.45 0.32+0.47 T(57)=—0.457 0.649
Global CDR 0.83+0.25 0.83+0.24 1(57)=2.33 0.965
CDR-SOB 50+1.4 49+1.3 T(57)=0.08 0.939
BDS-ADL 3.80+0.66 3.76+1.14 1(57)=0.106 0.916
GDS 6.9+5.0 8.2+5.1 1(57)=-0.74 0.460
STAI 77.5+20.3 82.8+21.3 1(57)=-0.77 0.446
NPI 6.3£9.1 6.1+7.8 1(57)=0.079 0.938
SIRQD 13.4+8.8 16.8+6.4 T(57)=—1.523 0.133
SMCQ 6.5£3.5 58+2.7 T(57)=0.789 0.428
Global cortical PiB retention 1.13+0.81 2.07+0.37 T(57)=—8.60 <0.001*
Neuropsychological tests (z-score)
MMSE-KC —2.34£0.68 -3.13+1.34 T(57)=2.86 0.007*
Semantic fluency -1.33+£0.92 —-1.07+£1.00 T(57)=—0.815 0.419
Boston naming -0.24+1.59 -0.50+1.11 T(57)=0.66 0.514
Word list memory —1.08+1.00 -1.56+1.07 T(57)=1.425 0.160
Word list recalll —2.08+0.60 —2.29+0.80 T(57)=0.816 0.418
Word list recognition -2.36+1.48 -2.81£1.63 1(57)=0.876 0.385
Constructional praxis -0.06+1.19 -0.78+1.98 T(57)=1.196 0.237
Constructional recall —1.43+0.44 —1.84+0.61 T(57)=2.17 0.034*
Stroop_color/word -0.83+1.21 -1.23+1.20 T(57)=1.03 0.307

Data for continuous variables presented as means+SD. Categorical variables are presented as n (%) and analyzed through 32

test with degrees of freedom presented with the 2 values in the table. *

: p<0.05. AB+AD : PiB-positive Alzheimer’s dementia,

AB-AD : PiB-negative Alzheimer’'s dementia, APOE : apolipoprotein E, CDR : Clinical Dementia Rating, CDR-SOB : CDR-sum of

box, BDS-ADL : Blessed Dementia Scale for Functional Activities of Daily Living, GDS : Geriatric Depression Scale, STAI
Neuropsychiatric Inventory, SIRQD : Seoul Informant Report Questionnaire for Dementia, SMCQ : Subjec-
five Memory Complaints Questionnaire, MMSE-KC : Mini-Mental Status Examination in CERAD-K, SD

Anxiety Inventory, NPI :

. Stait Trait

. standard deviation, PiB :

Pittsburgh compound B, CERAD-K : Korean version of Consortium to Establish a Registry for Alzheimer’s Disease Assessment Packet
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Table 2. Vascular risk factor

AR—AD (n=12) AR+AD (n=47) y2orT (df) p-value
Vascular risk factor

Hypertension, n (%) 8(66.7) 15(31.9) 72(1)=4.853 0.028*
DM, n (%) 5(41.7) 3(6.4) $2(1)=10.154 0.001*
CAD, n (%) 1(8.3) 3(6.4) %2(1)=4.855 0.857
Hyperlipidemia, n (%) 5(41.7) 13(27.7) 12(1)=4.856 0.347
Stroke, n (%) 0 0
TIA, n (%) 0 0
VRS 1.58+1.00 0.72£0.90 T(57)=2.888 0.005*
SBP (mm Hg) 124.2+13.1 123.1+£17.5 1(57)=0.20 0.842
DBP (mm Hg) 72.5+7.5 74.9+10.6 T(57)=-0.73 0.466
BMI (Kg/m?) 21.2+438 23.5+3.7 1(57)=-1.79 0.079

Data are shown as mean (SD) or n (%). * :

p<0.05. AB-AD : PiB-negative Alzheimer's dementia, AR+AD : PiB-positive Alzheimer’s

dementia, DM : diabetes mellitus, CAD : coronary artery disease, TIA : transient ischemic attack, VRS : vascular risk factor score,

SBP
pound B

Table 3. Logistic regression model for ''C-PiB-PET-positivity in PRD

. systolic blood pressure, DBP : diastolic blood pressure, BMI :

body mass index, SD : standard deviation, PiB : Pittsburgh Com-

Variables

Regression coefficient Standard error Odds ratio 95% confidence interval p-value
Intercept 1.7 0.675 0.012
Apolipoprotein E4 3.667 1.285 39.117 3.151-485.660 0.004
Hypertension -2.174 0.939 0.114 0.018-0.717 0.021
Diabetes mellitus —2.034 1.036 0.131 0.017-0.997 0.050

Chi-square=25.563, df=3, p <0.0001. PRD : probable Alzheimer's disease dementia, PiB : Pittsburgh Compound B, PET : positron

emission tomography
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