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Development of Cerebral Amyloid Positivity Predicting Models Using Clinical Indicators
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Objectives  Amyloid P positron emission tomography (AP PET) is widely used as a diagnostic tool in patients who have symptoms
of cognitive impairment, however, this diagnostic examination is too expensive. Thus, predicting the positivity of Ap PET before pa-
tients undergo the examination is essential. We aimed to analyze clinical predictors of patients who underwent AP PET retrospective-
ly, and to develop a predicting model of AP PET positivity.

Methods 468 patients who underwent AP PET with cognitive impairment were recruited and their clinical indicators were ana-
lyzed retrospectively. We specified the primary outcome as AP PET positivity, and included variables such as age, sex, body mass in-
dex, diastolic blood pressure, systolic blood pressure, education, dementia family history, Mini Mental Status Examination (MMSE),
Clinical Dementia Rating (CDR), Clinical Dementia Rating-Sum of Box (CDR-SB), hypertension (HTN), diabetes mellitus (DM) and
presence of apolipoprotein E (ApoE) E4 as potential predictors. We developed three final models of amyloid positivity prediction for
total subjects, mild cognitive impairment (MCI) and Alzheimer’s disease (AD) dementia using a multivariate stepwise logistic regres-
sion analysis. Receiver operating characteristic (ROC) curve analysis was performed and the area under curve (AUC) value was calcu-
lated for the ROC curve.

Results AP PET negative patients were 49.6% (n = 232), and AP PET positive patients were 50.4% (n = 236). In the final model of all
subjects, older age, female sex, presence of ApoE E4 and lower MMSE are associated with A PET positivity. The AUC value was 0.296.
In the final model of MCI subjects (n = 244), older age and presence of ApoE E4 are associated with AP PET positivity. The AUC value
was 0.725. In the final model of AD subjects (n = 173), lower MMSE scores, the presence of ApoE E4 and history of HTN are associat-
ed with AP PET positivity. The AUC value was 0.681.

Conclusions The cerebral amyloid positivity model, which was based on commonly available clinical indicators, can be useful for
prediction of amyloid PET positivity in MCI or AD patients.
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Table 1. Subject characteristics according to amyloid positivity
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Amyloid (-)

Amyloid (+)

R, - 236 T or p-value

Age (year) 74.4 + 8.6 76.0 £ 8.5 -2.05 0.041
Female, n (%) 133 (57.3) 166 (70.3) 8.59 0.003
Body mass index (kg/m?) 23.9 + 3.5 23.1 + 3.1 2.55 0.011
Years of education (year) 11.4 +50 10.6 £ 5.2 1.61 0.108
MMSE 24.0 £ 4.3 21.4 + 6.2 5.26 < 0.001
Global CDR 0.7 £ 0.5 0.88 = 0.6 -2.78 0.005
CDR-SB 3.3+ 3.1 4.4 + 40 -3.22 0.001
ApoE4 positivity, n (%) 39 (16.8) 125 (53.0) 67.19 < 0.001
Diastolic BP (mm Hg) 73.6 £ 11.4 73.4 £ 11.1 0.17 0.868
Systolic BP (mm Hg) 126.9 £ 16.8 135.5 £ 93.5 -1.27 0.204
Family history of dementia, n (%) 45 (19.4) 56 (23.7) 0.29 0.618
History of hypertension, n (%) 103 (44.4) 99 (41.9) 0.51 0.476
History of DM 65(28.0) 47 (19.9) 498 0.026
Diagnosis, n (%) 83.94 < 0.001

Subjective memory complaints (n = 4) 3 1

MCI (n = 244) 148 96

AD (n=173) 42 131

VaD (n=13) 10 3

FID(n=9) 9 0

LBD (n=12) 7 5

Others (n = 13) 13 0

MMSE : Mini-Mental Status Examination, CDR : Clinical Dementia Rating, CDR-SB : Clinical Dementia Rating-Sum of Box, ApoE4 :
Apolipoprotein E4, BP : Blood pressure, DM : Diabetes mellitus, MCI : Mild neurocognitive impairment, AD : Alzheimer's disease,
VaD : Vascular dementia, FTD : Frontotemporal dementia, LBD : Lewy body dementia
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Table 2. The results of multivariate logistic regression analysis for the final prediction model for cerebral amyloid positivity of all sub-
jects, MCI subjects, AD subjects

Predictive variable Beta Wald value p-value OR 95% Cl
All subjects (n = 468)
Age 0.032 5.243 0.022 1.033 1.005-1.061
ApoE4 1.792 46.659 < 0.001 6.001 3.589-10.035
MMSE -0.105 19.727 < 0.001 0.900 0.859-0.943
Sex 0.545 5.210 0.022 1.725 1.080—2.754
MCI subjects (n = 244)
Age 0.051 5.220 0.022 1.052 1.007-1.099
ApoE4 2.193 36.682 < 0.001 8.965 4.409-18.231
AD subjects (n = 173)
ApoE4 2.376 12.221 < 0.001 10.763 2.840-40.783
MMSE -0.133 6.484 0.011 0.875 0.790-0.970
Hypertension -1.835 11.767 0.001 0.160 0.056—0.455

ApoE4 : Apolipoprotein E4, MMSE : Mini-Mental Status Examination, MCI : Mild neurocognitive impairment, AD : Alzheimer’s dis-
ease, Cl : Confidence interval, OR : Odds ratio
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Fig. 1. ROC curve for final prediction model for amyloid positivity. (A) All subjects. (B) MCI subjects. (C) AD dementia subjects. MCI :
Mild neurocognitive impairment, AD : Alzheimer’s disease, ROC : Receiver operating characteristic, AUC : Area under curve.
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