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Metabolic biomarker of pancreatic cancer
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Although early detection of pancreatic cancer is difficult, it is known that
detection and tracking of intraductal papillary mucinous neoplasm (IPMN) can contribute to early
detection. In this study, we explored metabolite biomarkers for detection of IPMN and pancreatic
cancer. Metabolites in the blood of 44 cases of pancreatic cancer, 15 cases of high-risk IPMN, and
46 cases of healthy subjects were analyzed by GC/MS, and a diagnostic formula combining methionine,
arabinose, histidine, and lysine with BMI, ALP, and HbAlc was developed. The sensitivity of this
diagnostic formula for pancreatic cancer/high-risk IPMN was 92% and the specificity was 90%.



5 10
5 6.5
I 40
| I
IPMN IPMN 1%
IPMN
IPMN
CA19-9 IPMN 50%
IPMN
IPMN
(B8MI ) (AST ALT ALP y -GTP LDH Amy
HbA1c) High-risk stigmata(HRS) worrisome-
feature(WF) IPMN IPMN / IPMN
GC/MS GC/MS
1,5-AG arabinose asparagine glutamine histidine inositol lysine
methionine threonine tyrosine uric acid xylitol 12 8
GC/MS
114 44 IPMN 24 46
1PMN24 IPMN 15 5 ( 44 IPMN15
) 46 stage 2 stage 18 stage 13
stage 11 IPMN WF 9 HRS 6
/ IPMN
GC/MS ROC
AUC AuC
lysine AUC 0.79 67% 86%
12 / IPMN
methionine arabinose xylitol lysine 4

ROC AUC



1p=1/1+e(-2)(Z=2.91276175-0.1273538 % Methionine+2.37491003 x

Arabinose+2.74253629x Xylitol-0.0259883x Lysine) ( iy
AUC 0.90052 79.6% 86.9%
1.00-
/ 1PIN 0:907
2 0.80
2 0.70
BiI > 050
ALP HbAlc = ool
threonine methionine g
arabinose asparagine xylitol 1,5-AG lysine POy
histidine tyrosine oG
12 0.20]
0.10
methionine  arabinose  xylitol lysine 000 . [ . l ]
histidine BMI ALP HbAlc 000 020 040 060 080  1.00
ROC AUC 1 - specificity
:p:]_/]_+e(_ Regression equation: p = 1/1 + e(-z)
2)(Z=3.91057535-0.1673851 X 7-3.91057535 - 0.1673851 x Methionine + 1.99758114 x

Methionine+1.99758114x% Arabinose+4.26097704x%
Xylitol-0.0269253 x Lysine-0.0456392 x

Arabinose + 4.26097704 x Xylitol - 0.0269253 x Lysine -
0.0456392 x Histidine - 0.1668986 x BMI + 0.00739289 x
ALP + 0.82968479 x HbA1c

Histidine-0.1668986x BMI+0.00739289x ALP+0.82968479x HbA1C) ( 2)
AUC  0.96 92 90
1PMN 18 (11 IPMN:7 )
/ 1PMN
1 66%(12/18) 2 100%(18/18)
1PMN
/ 1PMN
90%
/ 1PMN
/ 1PMN
1PMN

Biomark Med. 2020 Jul;14(11):1009-1020. doi: 10.2217/bmm-2019-0587.



4 4 0 0

Yamakawa Kohei Masuda Atsuhiro Nakagawa Takashi Kobayashi Takashi Tsujimae Masahiro Ashina 19

Shigeto Yamada Yasutaka Tanaka Takeshi Tanaka Shunta Nakano Ryota Sato Yu Ikegawa

Takuya Kurosawa Manabu Fujigaki Seiji Kutsumi Hiromu Itoh Tomoo Fukumoto Takumi Kodama

Yuzo

Evaluation of efficacy of pancreatic juice cytology for risk classification according to 2019

international consensus guidelines in patients with intraductal papillary mucinous neoplasm; a

retrospective study

Pancreatology 424 428
DOl

10.1016/j .pan.2019.02.013

Tsujimae Masahiro Masuda Atsuhiro Shiomi Hideyuki Kobayashi Takashi Sakai Arata Kutsumi 34

Hiromu Zen Yoh Itoh Tomoo Fukumoto Takumi Kodama Yuzo

Significance of pancreatic calcification on preoperative computed tomography of intraductal 2019

papillary mucinous neoplasms

Journal of Gastroenterology and Hepatology 1648 1655
DOl

10.1111/jgh.14732

Kobayashi Takashi Honda Kazufumi 19

Trends in biomarker discoveries for the early detection and risk stratification of pancreatic 2019

cancer using omics studies

Expert Review of Molecular Diagnostics 651 654
DOl

10.1080/14737159.2019.1643718

Shin Nishiumi, Makoto Suzuki, Takashi Kobayashi, Masaru Yoshida 125(5)

Differences in metabolite profiles caused by pre-analytical blood processing procedures 2018

Journal of Bioscience and Bioengnieering 613-618

DOl
10.1016/j . jbiosc.2017.11.011.




104

2018

2020

(NISHIUMI Shin)

(20514706)

(14501)




