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Development of cancer diagnosis and prediction algorithm using exhaled gas
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Machine learning was applied to the components of exhaled gas to accurately
diagnose healthy subjects and patients with multiple diseases. Each disease-specific exhalation
component was extracted. These components may be candidates for novel biomarkers for each disease.
In order to develop a simple gas component detector, we compared its diagnostic performance with
that of gas chromatography, and found that it could provide the same level of performance. This
indicates that the performance of the detection values by the simple detector is comparable to that
of gas chromatography. The performance itself needs to be improved with high false positives and
false negatives.



NASH

1
2
1,048,575
SWM Leave-One-Out Cross-
Validation; LOOCV
4 86.6% SWM
LightGBM
3
100
20
2
4

Volatile Organic Compounds; VOC
vVoC



NASH
ppb

1 3 A 5 CTRL, PER, NASH, LC B 10 CTRL - NASH
1 —
1 08 08 P
2 ] s
e ® ~
206 206 P
04 04 o
5 ,~° — Control 3 ’,"
= 02 L Periodontitis = o2 Wi
o —— NASH o
3 NASH ," ~— Liver Cancer ," —— Control - NASH
. %
00 00
00 02 04 06 08 10 02 04 06 08 10
False positive rate False positive rate
(A4 (®) NASH C CTRL - PER D . CTRL-LC
© ©) —
ROC 08 rd
2 o #
AUC Area Under Curve % 2 06 g
= = I’
3 B 2
(A)0.95 (B) 094(C) 0.87 i, p
(D)0.94 2 g /
02 s
S — CTRL-PER ,#* —— Control - Liver Cancer
00 00 &
02 04 06 08 10 02 04 06 08 10
2 False positive rate False positive rate
CTRL - NASH
butanoic acid
propanoic acid

Shapley value

CTRL -LC
p-xylene 3
limonene
NASH
p-xylene
3
4 4
SWM
4
1 . ‘ __ Diagnosis byIGCMS . ‘ i 1 ____ Diagnosis by Detector .
09t i 09t -
08t i 08t -
07t . 07t i
© ©
& &
06t . 06t i
05t i 05F i
TPR
04 ACG 1 04t ACC ]
R e 0 L
15 16 17 18 19 20 21 22 23 24 25 26 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

# of HC sample # of HC sample



1 1 0 1

Sakumura Yuichi Koyama Yutaro Tokutake Hiroaki Hida Toyoaki Sato Kazuo Itoh Toshio 17
Akamatsu Takafumi Shin Woosuck

Diagnosis by Volatile Organic Compounds in Exhaled Breath from Lung Cancer Patients Using 2017
Support Vector Machine Algorithm

Sensors 287 287

DOl
10.3390/s17020287

2 0 2

Shingo Shirone, Mutsumi Miyauchi, Kazuhisa Ouhara, Hidemi Kurihara, Takashi Takata, Hideyuki Hyogo, Toshio Ito, Wosuck Shin,
Akiko Tanaka, Kazuo Sato, Kazushi lkeda and Yuichi Sakumura

Machine learning diagnosis of multiple liver-related diseases by exhaled breath gas components

The 20th International Conference on Systems Biology

2019

Yutaro Koyama, Kazushi lkeda and Yuichi Sakumura

Feature Selection using Distance from Classification Boundary and Monte Carlo Simulation

The 25th International Conference on Neural Information Processing

2018

, 2018




(lkeda Kazushi)

(10262552) (14603)
(Shin Woosuck)

(10357246) (82626)
(Miyauchi Mutsumi)

(50169265) (15401)
(Hida Toyoaki)

(80250249) (83901)
(Itoh Toshio)

(90377888) (82626)
(Akamatsu Takafumi)

(60635316) (82626)




