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Salivary metabolomics with machine learning for
colorectal cancer detection
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As the worldwide prevalence of colorectal cancer
(CRC) increases, it is vital to reduce its morbidity and
mortality by early detection. The saliva-based test is an
ideal noninvasive tool for CRC detection. Here, we ex-
plored the salivary biomarkers to distinguish patients
with CRC from those with adenoma (AD) and healthy
controls (HC).

[Methods)
AD, and HC subjects.

profiling was conducted using capillary electrophoresis

Saliva samples were collected from CRC,

Untargeted salivary metabolite

and liquid chromatography-mass spectrometry. An al-
ternative decision tree (ADTree)-based machine learn-
ing (ML) method was used to assess the discrimination
abilities of the quantified metabolites.

[Results]
ed from subjects with CRC (m=231), AD (n=54), and
HC (n=2,317).
ing (n=1,301) and validation data (n=1,301). The
clustering analysis showed a clear consistency of aber-
ADTree

model was optimized by cross-validation (CV) using

A total of 2,602 saliva samples were collect-

Data were randomly divided into train-

rant metabolites between the two groups.

training data, and the developed model was validated us-
ing validation datasets. The model discriminating CRC
+ AD from HC showed the area under the receiver oper-
ating curves (AUC) of 0.860 (95% confidential interval
[CI] : 0.828-0.891) for CV and 0.870 (95% CI: 0.837-
0.903) for the validation dataset. The other model dis-
criminating CRC from AD + HC showed 0.879 (95%
CI: 0.851-0.907) and 0.870 (95% CI: 0.838-0.902).
[Conclusions] ~ Salivary metabolomics with ML dem-
onstrated in this study showed high accuracy and versa-
tility to detect CRC.
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