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Establishment and value assessment of colon cancer diagnostic models based
on multiple variables and different machine learning algorithms
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2. Department of Blood Transfusion, Affiliated Hospital of Jining Medical College, Jining 272000, Shandong, China)

Abstract: Objective To establish a colon cancer diagnostic model based on multiple variables using various machine
learning algorithms and to assess its clinical application value. Methods Serum samples from 119 colon cancer patients
and 125 healthy controls were collected. Serum exosome was extracted, and miRNA 214-3p (miR-214-3p) level was
measured using RT-qPCR. Receiver operating characteristic (ROC) curve was plotted to evaluate the diagnostic effi-
ciency of colon cancer. Additionally, 30 routine laboratory items of colon cancer patients and healthy controls were col-
lected. Characteristic variables were screened, and 11 algorithms were used to establish the diagnostic model. The opti-
mal model was selected with ROC and machine learning curves. Results The expression level of miR-214-3p in colon
cancer patients was significantly higher than that in healthy controls ( P<0.001), with the area under the ROC curve
(AUC) being 0.820, indicating good diagnostic performance. After the expression level of miR-214-3p and other
30 routine laboratory items were enrolled, 4 characteristic variables were screened to establish the diagnostic model, in-
cluding UREA, carcinoembryonic antigen, monocyte and miR-214-3p. The Logistic regression algorithm was identified
as the optimal one (AUC=0.93). Conclusion Serum exosome miR-214-3p is a potential biomarker of colon cancer.
The model based on 4 characteristic variables and Logistic regression algorithm has an excellent diagnostic performance
for diagnosing colon cancer.
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Figure 1 Identification of serum exosomes

A The shape of exosome particles under electron microscope; B: Particle diameter distribution diagram; C. Results of

Western blotting.
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Figure 3 Screening of characteristic variables and algorithms
A Random-forest algorithm importance ranking; B. Pearson correlation analysis.
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Figure 4 ROC curves of CEA (A),
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serum exosomes miRNA-214-3p (B), urea (C), and monocyte count (D) in diagnosis of
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Figure 6 The learning curve of 11 algorithms determines the fitting effect of the model
A: Learning curve of K-nearest neighbor algorithm.; B. Extreme gradient lifting algorithm learning curve; C. Integrated
learning gradient improves the decision tree learning curve; D Decision tree algorithm learning curve; E. Logistic re-
gression algorithm learning curve; F: Learning curve of naive Bayes algorithm; G Lightweight gradient elevator algo-
rithm learning curve; H: Learning curve of artificial neural network algorithm; 1. Learning curve of random forest algo-
rithm; J. Support vector machine algorithm learning curve; K. Adaptive enhancement algorithm learning curve.
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Table 3 Optimal hyperparameters used to construct the model

BEHA SR HEHA EEHUE BEH4 HEHIE

C 25 intercept_scaling 1 n_jobs None

class_weight None 11_ratio None penalty 12

dual False max_iter 100 random_ state None

fit_intercept True multi_class auto solver Ibfgs

tol 0.0001 verbose 0 warm_start False
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