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Establishment and validation of a prediction model for high-risk patients with solitary

pulmonary nodules based on high-resolution CT scans
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Abstract: Objective To screen out the high-resolution CT sign of high-risk lesions of solitary pulmonary nodules (SPN) for
establishing a prediction model for high-risk SPN, and to conduct an internal validation of the model. Methods The chest
imaging signs of 317 patients with SPN were retrospectively analyzed, and the patients were randomly divided into training
set and validation set in a ratio of about 6:4. The independent risk factors associated with high-risk SPN were screened out
using univariate and multivariate Logistic stepwise regressions, and a prediction model was established. The established
model is verified using validation set, and the receiver operating characteristic (ROC) curve is drawn to evaluate the
predictive value of the model. Results Univariate analysis showed that there were significant differences between high- and
low-risk SPN in the following imaging signs: location, maximum diameter, CT value, spicule sign, vacuole sign, lobulation
sign (P<0.05), and that the proportion of clear or unclear boundary in high-risk SPN group was similar to that in low-risk
SPN group (P>0.05). Multivariate analysis showed that 4 factors including location, maximum diameter, CT value and
lobulation sign were independent predictors for high-risk SPN (P<0.05). The prediction model constructed based on training
set was as follow: P=ex/(1+ex), where the e is the natural logarithm, x=-7.767+ (2.821xlocation) + (0.391xmaximum
diameter)-(0.003xCT value)+(3.576%lobulation). The area under the ROC curve (AUC), 95%CI, the optimal cutoff value,
sensitivity, and specificity were 0.932, 0.892-0.973, 0.208, 91.7%, and 85.6% in training set, and 0.911, 0.847-0.975, 0.268,

78.8%, and 93.1% in validation set. Conclusion Location, maximum diameter, CT value, and lobulation sign are
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independent influencing factors for high-risk SPN, and the mathematical prediction model established by these independent

influencing factors has high accuracy and is worth to be popularized in clinical practice.
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Table 1 Pathological and follow—up data of 317 patients with IEIL: {%?F' 'I’i ZETL%JH\{M % (OR<1 ) ) ﬁﬂ %:Z 3 Fﬁ 7% )
solitary pulmonary nodule (SPN) .
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Table 2 SPN imaging characteristics and univariate analysis results on training set
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Table 3 Logistic multivariate analysis results of the risk factors for high—risk SPN in training set
SES B SE Wald x° PH OR(95%Cl)
VA S 2.821 1.068 6.976 0.008 16.787(2.070-136.143)
EEREE N 0.391 0.098 15.911 <0.001 1.478(1.220-1.791)
CT1H -0.003 0.001 8.420 0.004 0.997(0.995-0.999)
3R 3.576 1.304 7.518 0.006 35.718(2.773-460.150)
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Figure 1 Construction of high—-risk SPN prediction model nomogram based on training set
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Figure 2 ROC curve of the established high-risk

SPN prediction model in training set
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