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ABSTRACT. We evaluated the application of three machine learning 
algorithms, including logistic regression, support vector machine and 
back-propagation neural network, for diagnosing congenital heart 
disease and colorectal cancer. By inspecting related serum tumor marker 
levels in colorectal cancer patients and healthy subjects, early diagnosis 
models for colorectal cancer were built using three machine learning 
algorithms to assess their corresponding diagnostic values. Except for 
serum alpha-fetoprotein, the levels of 11 other serum markers of patients 
in the colorectal cancer group were higher than those in the benign 
colorectal cancer group (P < 0.05). The results of logistic regression 
analysis indicted that individual detection of serum carcinoembryonic 
antigens, CA199, CA242, CA125, and CA153 and their combined 
detection was effective for diagnosing colorectal cancer. Combined 
detection had a better diagnostic effect with a sensitivity of 94.2% and 
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specificity of 97.7%; combining serum carcinoembryonic antigens, 
CA199, CA242, CA125, and CA153, with the support vector machine 
diagnosis model and back-propagation, a neural network diagnosis 
model was built with diagnostic accuracies of 82 and 75%, sensitivities 
of 85 and 80%, and specificities of 80 and 70%, respectively. Colorectal 
cancer diagnosis models based on the three machine learning algorithms 
showed high diagnostic value and can help obtain evidence for the early 
diagnosis of colorectal cancer.
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