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Establishment and validation of probability prediction model for benign
and malignant pulmonary nodules
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[Abstract] Objective To analyze the clinical characteristics and imaging manifestations of
pulmonary nodules, to screen the factors that affect the malignancy of pulmonary nodules, and to
establish and validate prediction models, thus providing a reference basis for the differentiation of
benign and malignant pulmonary nodules. Methods A total of 1 160 patients with pulmonary
nodules were selected as the research subjects, and then randomly divided into two groups at a
ratio of 2:1: a modeling group (n =773) and a validation group (n =387). Univariate analysis
was conducted on the data of modeling group, and variables with statistically significant
differences were included in binary logistic regression analysis to obtain independent predictive
factors for benign and malignant pulmonary nodules, and to establish a probability prediction

model for benign and malignant lesions. The predictive performance of this model with traditional
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classic models such as Mayo model, Brock model, VA model, and model of Peking University

People's Hospital was verified and compared. Results

Age, gender, family history of lung

cancer, nodule texture, nodule diameter, lobulation sign, vacuolar sign, vascular bundle sign.

calcification sign, bronchiolitis sign, and pleural traction sign were independent predictors of

benign and malignant pulmonary nodules (P <C0.05). The area under the receiver operating
characteristic (ROC) curve (AUC) of this model (0.856) was higher than that of the Mayo model
(0.604), Brock model (0.447), VA model (0.569), and model of Peking University People’s
Hospital (0.677), with a predictive sensitivity of 86.10% and a specificity of 73.70%. Conclusion

The prediction model constructed in this study is with good diagnostic efficacy, which may be

superior to the traditional models, which has greater reference value for clinicians to distinguish

the benign and malignant pulmonary nodules.
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Table 1 Univariate analysis of pulmonary nodules in the modeling group
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P AR 2 262 156(59.5) 106(40.5) 55.53410.30 89(34.0) 173(66.0) 86(32.8) 176(67.2)
A AR 511 216(42.3) 295(57.7) 57.7810.44 136(26.6) 375(73.4) 126(24.7) 385(75.3)
X2/t {8 20.696 2.859 4.540 5.804
P g <£0.001 0.004 0.033 0.016
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Table 2 Logistic regression analysis assignments
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Table 3 Multivariate analysis of pulmonary nodules in the modeling group

Eisgap EYEEY FRfER Wald X2 {§ P OR 1§ 95%CI
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it 988 K M S 1.657 0.811 4.178 0.041 5.244 1.071~25.686
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Table 4 Prediction performance of each model in the validation group

o AUC Se(%) SpC%) PPV (%) PV (%) ACCCY%) 95%CI
Mayo 0.604 51.40 80.90 82.00 32.00 56.00 0.541~0.666
Brock 0.447 10.40 90.90 74.00 0.00 74.00 0.381~0.514
PKUPH 0.677 63.90 64.60 84.00 38.00 64.00 0.615~0.738
VA 0.569 68.10 47.50 79.00 34.00 63.00 0.503~0.634
A 0.856 86.10 73.70 91.00 65.00 $3.00 0.811~0.901
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