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国内517万人（’16）・先進国合計4,680万人（’15）
65歳以上の５人に１人
根本的な治療薬はない
病型は複雑・診断が難しい
家族への負担が極めて重く、経済リスクとなる
医療費1.9兆円、介護費6.4兆円、インフォーマルケア6.2兆円
認知症による行方不明 ５年連続増加

認知症の社会特性



東京都健康長寿医療研究センター, 2014
https://www.tmghig.jp/research/info/cms_upload/research_attached_awata.pdf

Alzheimer’s disease (AD)
> 60%

AD

AD with VaD

Vascular dementia (VaD)

Frontotemporal lobar degeneration (FTLD)

Dementia with Lewy Bodies (DLB)

認知症の割合



三大認知症の特徴



AD biomarkers

Amyloid PET imaging Lumbar Puncture
CSF Ab, p-tau



Nakamura A, et al, 2018 in nature vol.554, 

Mass spectrometry
Blood
0.5ml � � ����

IP-MS

Blood testing 
(cost-effective, minimally invasive)

Abnormal Normal

Identification of individual 
status of brain Aβ burden

or

High performance plasma amyloid-b biomarkers 
for Alzheimer’s disease

Novel plasma biomarker surrogating cerebral 
amyloid deposition

Kaneko N, et al, 2014 in Proc J Acad. Ser B vol.90

Plasma amyloid-b biomarkers

PiB(-) vs PiB(+)
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DLB biomarkers

ドーパミントランスポーター
MIBG心筋シンチグラフィ
睡眠ポリグラフ

CT/MRI
SPECT/PET
FDG-PET



一滴の血清で主要な認知症の病型を鑑別する技術

Image��:
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一滴の血清で主要な認知症の病型を鑑別する技術
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一滴の血清で主要な認知症の病型を鑑別する技術
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case CN total

Sample
(male, female)

2,177
(1,369, 808)

756
(374, 382)

2,933
(1743, 1190)

Ave. age 78.6 72.7 75.1

MMSE 18.6±5.3 25.4±5.5 -

CN: cognitive normal

Exploring circulating miRNA biomarker for dementia  
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Disease #Sample
Case AD (Alzheimer's disease) 1,021

VaD (Vascular dementia) 91
DLB (Dementia with Lewy Bodies) 169

Control CN �Cognitive normal� 288
Total 1,569

n Age (>60), Sex, and APOE genotype
n +MMSE>23 for Cognitive Normal (CN)

Diseases and No. of samples



1

PC1

PC2

miRNA1

miRNA2

miRNA3

miRNA1

miRNA3

2. PCA

|z-value| > T

1. For each miRNA 

3. m PC scores

!"#$%('() = +,'-, +⋯+ +0'-0,
where '-(=!,5, + ⋯+ !656

4. Evaluation of T and m
using cross validation

Selection of optimal T and No. of PC scores m 

Supervised PCA method
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PCAs

False positive rate
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Discovery cohort
Disease T m #miRNAs AUC (CV)
AD 4.5 10PCs 78 0.877

Validation set
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Optimal T and No. of PC scores search using a discovery set
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VaD Z-value T

PCAs

AUC=0.867
Sens.=0.733
Spec.=0.868

Discovery cohort
Disease T m #miRNAs AUC (CV)
VaD 4 10 PCs 86 0.923

Optimal T and No. of PC scores search using a discovery set
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DLB Z-value T

PCAs

Validation set

Discovery cohort
Disease T m #miRNAs AUC (CV)
DLB 3.4 9PCs 110 0.885

Optimal T and No. of PC scores search using a discovery set



Conclusion

Discovery set
Disease #miRNAs AUC (CV)
AD 78 0.877
VaD 86 0.923
DLB 110 0.885

Validation set
AUC
0.874
0.867
0.870

*PI cutoff Accuracy Sensitivity Specificity

AD 0.281 0.873 0.933 0.660

VaD -0.761 0.836 0.733 0.868

DLB 0.0392 0.825 0.762 0.861



Possibility of predictive biomarker



Patient

Healthy

Clinical Data

Big data analysis

Variant Data

miR Data

Detection of 
miR-markers

Possibility of predictive biomarker



Diagnosed with MCI at first visit (n=32)

Converted to AD within 1 y (n=10/32)

input individual data set 

4

28  (including all patients converted to AD)

Results of prediction

Shigemizu, D., et al. Commun Biol (revised)

AD

Possibility of predictive biomarker
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