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The combinatiin of clinical parameters Adjusted p value
(14511 5 1.7282E-189
[F] 85cm(male) or 90cm(female}em = 1.4793E-130
[BMI] 25~30kg/m"2 2.1126E-124
[G:epin) IER 1.8564E-116
(&) 58 3.425E-55
[FRE&] 7.1mg/dl= 2.7703E-52
[GPT] 41~1001U/L 1.4065E-47
[ {RERA] 150me/di = 5.7308E-44
[LDL] 140mg/dI 8.9498E-31
[2s¢3]) L 2.5687E-08
[F#(FEFK)] 60= 8.7244E-07
[HBA1C(NGSP)] 6.2% = 0.0013327
(iR AIIE] 80~140mmHg 0.0054505
[HDL] <40mg/dI 0.014587
[51] 2 [U#EsREA M E] 80~140mmHg 6.21E-175
[i£51] B [#2F] 85cm(male) or 90cm(female)cm = 9.33E-134
[fZF] 85cm(male) or 90cm(female)em = [UN§REFAME] 80~140mmHg 6.07E-128
[t=EEM] (L [ (FEXR)] 30~60 3.10E-109
[EEZ045LL] LWz [BMI] 25~30kg/m*"2 4.79E-93
[i4£51] =2 [BMI] 25~30kg/m"2 [UiEIRIAmME] 80~140mmHg 2.6202E-130
[xE®A] (ks [F#(FERER)] 30~60 [t£531] B 4.7955E-126
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[UfE3REmE] 80~140mmHg 5.23E-81
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The combinatiin of clinical parameters Adjusted p value
[rERmM] 2.86E-158
[#2F] 85cm(male) or 90cm(female)em = 3.49E-126
[BMI] 25~30kg/m"2 2.17E-98
[GPT] 41~1001U/L 3.21E-40
[ (FEX)] 60= 1.28E-37
[FREE] 7.1~9mg/dl 1.33E-37
[i#EsRATE] 140~180mmHg 6.64E-31
(AR M E] 90~110mmHg 8.21E-31
[£/5a] 30 1.21E-16
[HBAIC(NGSP)] 6.5~7% 4.24E-11
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(B304 L] Lz [HEHM] En [EE(EER)] 30~60 3.236-121
[t£31] 8 [k2FE] 85cm(male) or 90cm(female)cm = [FH(EEFE)] 30~60 2.61E-114
[xEHM] o [sF#(FEFR)] 30~60 [IR#R3RIAME] 80~140mmHg 3.17E-106
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The combinatiin of clinical parameters
[HBALC(NGSP)] 6.2~6.5%
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[ZefErs mAE] 110~126mg/dl
[EEEmM] 1o
[LDL] 140~200mg/dl
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linear Equation using Plasma Brain Natriuretic
Peptide Levels to Predict Cardiovascular
Outcomes in Patients with Heart Failure. Sci
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Adjusted p value
4.4236E-92
5.6602E-65
2.4449E-35
7.4574E-33
4.5273E-32
1.0711E-29
1,1652E-23
3.3349E-23
9.3937E-22
2.6011E-18
1.3636E-17
2.7214E-06
0.00041704
6.7497E-86
2.3015E-58
1.1233E-27
3.6268E-23
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2.33E-59
3.65E-56
3.90E-35
3.09E-08
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PREDICTION OF THE ONSET OF VARIOUS DISEASES USING THE DATA-MINING
METHOD OF CLINICAL BIG DATA

Tatsuro HITSUMOTO, Yohei MIYASHITA, Takashi WASHIO, Masafumi KITAKAZE

2% National Cerebral and Cardiovascular Center
3% 3% Osaka University
5% 3% % National Cerebral and Cardiovascular Center « hanwa

In recent years, research using big data has been developing and producing results in
various fields. However the introduction of analysis using big data in the medical field has only
just begun, and research methods have not been systematized yet.

Currently, in the treatment of lifestyle diseases such as hypertension and diabetes, medical
workers provide only averaged medical care to patients, even though individual patients have
different disease phenotypes and comorbidities. By elucidating these, extracting the risk of
onset and utilizing mathematical modeling, it will be possible to predict the onset of individual
diseases, lead to the realization of precision medicine that provides treatment according to each
condition.

We first targeted clinical data enrolled in the ABC Study, PPAR Study (a study on the
prevention of myocardial infarction recurrence in a group of patients with impaired glucose
tolerance or mild diabetes and a history of myocardial infarction). The appearance of
cardiovascular events was analyzed, using one of the novel data mining methods of limitless-
arity multiple-testing procedure (LAMP: Limitless-Arity Multiple-testing Procedure). LAMP
allowed us to analyse all significant combinations of clinical parameters without any limits, via
the limitless-arity multiple testing procedure. This study found that high plasma BNP levels (200
pg/ml) predicted recurrence of myocardial infarction.

Next, we analyzed the data of health examinations for about 50,000 people from 2011 to
2015 using LAMP, and determined the risk factors involved in the development of lifestyle
diseases, cardiovascular diseases and their combinations. For hypertension, dyslipidemia and
diabetes, age, BMI, weight gain and a history of other lifestyle diseases were all involved in the
onset of the disease. In addition,being male was also a strong predictor. Although these results
are not new discoveries, they are considered to indicate the accuracy and versatility of LAMP
analysis.

As the next step, we will examine whether people who have many risk factors,as well as
their combinations for the onset of disease, actually develop the disease in another population;
and then establish and apply a method for determinating the risk of developing the disease for
each case.





