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Predicting severity of lifestyle-related diseases by integrating time-series
health records with human genome and metagenome data
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In recent years, in many developed countries including Japan, an increase in

the ratio of elderly people to the total population and an increase in patients with
lifestyle-related diseases have become a global issue. Through the improvement and extension of
existing risk prediction methods for heart disease whose research has been advanced mainly in
western countries, we newly develop a risk prediction method for japanese population that integrates
genome and bacterial flora metagenomic data. In particular, we developed a statistical time series
analysis method with high prediction accuracy, taking into account non-linear effects of vital

values for lifestyle related diseases.



Cardio/Cerebral Vascular Disease, CVD
50%

2000 )
,Framingham General CVD Risk Indicator, Reynolds CVD risk score, ACC/AHA CVD
risk calculator, JBS3 risk score, MESA risk score

3 )

(ii)
(i)

O) CVvD (i)
(iii)
3 () () (i)
Kalman filter
closed-skew t-distributed Kalman filter

CvD

Genome Wide
Association Study (SNPs)



Kalman filter 1
closed-skew t-distributed Kalman filter

T. Hasegawa, K. Kojima, Y. Kawai, and M. Nagasaki. Time-Series Filtering for Replicated
Observations via a Kernel Approximate Bayesian Computation, IEEE Transactions on Signal
Processing, vol. 66(23), pp6148-6161, 2018.

, ( Y, 2018.

o

@






