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Construction of a decision tree model based on laboratory test
results for screening lung cancer cells in pleural fluid
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Abstract

Parameters from laboratory analysis have been studied for screening cancer cells in pleural fluid. However,
limitations in sensitivity, specificity, and appropriate cut-off values for routine laboratory use have been identified and the
standard cytology methods for diagnosis are long turnaround time. At present, data analysis using machine learning is a
popular tool in the era of data science for predicting and applying disease screening tools. Therefore, our research team aimed
to create a decision tree model based on laboratory analysis results for screening cancer in pleural fluid. Historical data
(retrospective study) from 357 samples, both cancer-positive and cancer-negative were collected, and a decision tree model
was developed using the J48 algorithm in the WEKA program. Significantly different parameters (p < 0.05) included protein,
adenosine deaminase (ADA), carcinoembryonic antigen (CEA), the count of high fluorescence-body fluid cells (HFBF#), and
the percentage of high fluorescence-body fluid cells (HFBF%). Subsequently, decision tree modeling divided 90% of the data
into a training dataset and a testing dataset, while the remaining 10% served as a blind dataset. The results of the decision tree
modeling showed that the most effective model included the parameters CEA, ADA, protein, and HFBF%, achieving a
sensitivity of 94.10% and specificity of 72.60%. Testing the model on a blind dataset demonstrated a sensitivity of 92.31%
and specificity of 82.60%, with positive and negative predictive values of 75.00% and 95.00%, respectively. This suggests

that the model could be beneficial for screening cancer cells in pleural fluid.
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MN% 82.80(27.80)
PMN% 17.20(27.80)
TCBF (10°/uL) 1.27(1.64)
HFBF# (10°/uL) 0.05(0.12)
HFBF% 4.75(9.40)

0.016

130.00(40.50)

79.00(24.61)
61.00(29.00) 0.009
4.50(1.70) 0.022
98.00(50) 0.077
371.00(635.50) 0.302
37.30(43.15) <.001
1.20(2.00) <.001
0.95(2.80) 0.695
0.01(0.04) 0.053
0.67(1.51) 0.277
0.10(0.68) 0.180
83.50(41.75) 0.934
16.50(41.75) 0.934
1.03(2.92) 0.517
0.01(0.05) <.001
1.40(3.50) <.001
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