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Abstract: [ Objective] To investigate the risk factors for pulmonary fungal infection in lung cancer patients, construct
and validate a risk prediction model using available clinical data to predict the risk of pulmonary fungal infections in pa-
tients with lung cancer. [ Methods] We conducted a retrospective study and collected information of 390 lung cancer pa-
tients treated at Zhongshan People’s Hospital from January 2021 to March 2023. Demographic and clinical characteristics
of the patients with and without pulmonary fungal infections were used to construct column line graphs to predict the occur-
rence of pulmonary fungal infections. All enrolled patients were randomly assigned to training set and internal validation set
in the ratio of 7:3. For the modelling group, LASSO regression was applied to screen variables and select predictors, and
multivariate logistic regression with a training set was used to construct the Noe column line graph model. The judgment

ability of the model was determined by calculating the area under the curve (AUC), and in addition, calibration analysis
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and decision curve analysis (DCA) were performed on the model. [ Results] LASSO regression identified 14 potential pre-

dictive factors, and further logistic regression analysis showed that hepatic injury, surgery, anemia, hypoalbuminemia, ill-

ness course, invasive operation, hospital stay at least 2 weeks and glucocorticoid used for at least 2 weeks were indepen-

dent predictors for the occurrence of pulmonary fungal infection in lung cancer patients. A predictive model was established

based on these variables, with an AUC95%CI of 0.980 (0.973, 0.896) for the training set and an AUC95%CI of 0.956

(0.795, 1.000) for internal validation, indicating high discriminative ability. The calibration curves for both the training

set and validation set were distributed along the 45°line, and the decision curve analysis (DCA) showed net benefit for

threshold probabilities greater than 0.03.[ Conclusions] The construction and validation of a predictive model for the risk of

lung fungal infections in lung cancer patients will help clinical practitioners to identify high—risk groups and give timely in-

tervention or adjust treatment decisions.

Key words: lung cancer; fungal infection of the lung; risk factors; nomogram; model
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A: A coefficient profile plot was created against the log (lambda) sequence. B: Tuning parameter (lambda) selection of deviance in the LASSO re-

gression based on the minimum criteria (left dotted line) and the 1-SE criteria (right dotted line). In the present study, predictor’s selection was accord-

ing to the 1-SE criteria (right dotted line), where 14 nonzero coefficients were selected.
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Fig. 1 Variables selection using Least Absolute Shrinkage and Selection Operator (LASSO) regression
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Table 1 Multivariate analysis of lung cancer patients with pulmonary fungal coinfection (training dataset, N =273)

Variable P OR OR 95% CI
Constant 0.000 = =

Surgery 0.005 22.096 2.519,193.862
Hepatic injury 0.023 184.229 2.058, 16494.64
Anemia 0.020 56.288 1.868,1696.113
Hypoproteinemia 0.031 11.726 1.255,109.524
Ilness course 0.009 1.005 1.001,1.009
Hospital stay 2 weeks 0.001 480.804 10.773,21457.789
Invasive operation 0.018 121.644 2.282,6485.309
Glucocorticoid 2 weeks 0.000 191.512 11.343,3233.461
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Nomogram for predicting pulmonary fungal coinfection risk and its algorithm. First, a point was found for each variable of a lung cancer patient on
the uppermost rule; then all scores were added together and the total number of points were collected. Finally, the corresponding predicted probability of
pulmonary fungal coinfection was found on the lowest rule.
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Fig.2 Nomogram for predicting the probability of pulmonary fungal coinfection in lung cancer patients

ROC CURVE ROC CURVE
0.465 (0.973, 0.896)
% ’AUC: 0.980 :% AUC: 0.956
2 , . : A 2 . , ; B
1.0 05 0.0 1.0 05 0.0
Specificity Specificity
B3 EREYIZEMIEER ROC Mk
Fig.3 ROC curve of the established model in validation set and in the internal validation
a4 - - - Apparent 2
———  Ideal
2 1 A 2 1

00 02 04

Predicted Probability

A : Calibration curve of the established mo

predictive model showing the degree of consistency between the predicted probability

suggesting that it is of goodness—of—fit).

T T T
06 08 L0 00

del in training set. B: Calibration curve of the established model in validation set.Calibration curve of the

4 TR EL R R A

02 04 06

Predicted Probability
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The red solid line represents the nomogram. The decision curve in-
dicates that when the threshold probability of lung cancer patients with
pulmonary fungal infection is greater than 3%, application of this nomo-
gram would add a net benefit when compared with either the treat—all

or the treat—none strategies.
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Fig. 5 Decision Curve Analysis (DCA) of Nomogram
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