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Development of composite imaging biomarkers for detecting the pre-dementia stage
of onset of dementia

Nakaoku, Yuriko
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o Detecting mild cognitive impairment (MCI), which is the stage before the
onset of dementia, is an important issue because it leads to the prevention of dementia. In this

study, we examined the usefulness of brain MRI imaging biomarkers in detecting MCI in
community-dwelling individuals. Our results indicate that brain MRI imaging bromarkers are useful

and that combining biomarkers from multiple imaging methods can improve the performance of the
model .
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Figure 1. TBSS Normal < MCI , p<0.05
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Table 1. MRI
Normal (n=82) MCI (n=66) p
Age 76.21 (3.81) 81.59 (5.13) <0.001
Male (%) 34 (41.5) 41 (62.1) 0.02
FA_median 0.46 (0.02) 0.45 (0.03) 0.025
PSMD 3.63x 104 4.02x 104 0.001
(0.53x 104) (0.84x 104)
MD_median 7.46x 104 7.56x 104 0.052
(0.27x 104) (0.33x 10+4)
GM_volume 0.53 (0.04) 0.53 (0.05) 0.379
WM_volume 0.44 (0.05) 0.43 (0.05) 0.44
GMWM_ICV Ratio 0.71 (0.05) 0.68 (0.04) 0.002
Total Hippocampus 7236.39 (738.24) 7110.53 (810.92) 0.325
Mean cortical thickness 2.60 (0.10) 2.59 (0.11) 0.766
WMH_volume 11.71 (11.24) 21.11 (23.38) 0.002
GM_CBF 75.26 (29.80) 66.99 (24.19) 0.07
mean (SD)
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Figure 2. (MPI score) MRI

MPI score 0<MPI<49.8 MCI 50.2 < MPI <100



MCI logistic
AIC 162.7 Areaunder the curve (AUC) 0.802

9 2 2 AIC 1549 AUC 0.835
2 PSMD, FA_median, MD_median
(AIC 156.1, AUC 0.848) T1
GMWM_ICV Ratio, (entorhinal, inferior
temporal, middle temporal, inferior parietal, fusiform, precuneus) 3
2 AIC 156.3, AUC 0.849 MRI
full model 3 1
3 ASL
8 MRI 2 AIC 161.0, AUC 0.863
full model AIC stepwise best model
PSMD, FA_median, mean_cortical thickness, age, sex, education AIC 152.4,
AUC 0.864
Table 2. MCI logistic
AlC AUC
1 162.7 0.802
2 , , 154.9 0.835
2 , , , PSMD, FA median, MD | 156.1 0.848
+ Diffusion median
2 , , , GMWM_ICV Ratio, 156.3 0.849
+T1 ,
full model , , , Diffusion biomarkers(PSMD, | 161.0 0.863
FA median, MD median), T1 biomarkers
(GMWM_ICV Ratio, , ), WMH
volume, GM_CBF
best model , , , PSMD, FA median, 152.4 0.864

AIC, Akaike’s Information Criterion; AUC, Area under the curve
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