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Construction and validation of a nomogram prediction model for pulmonary tuberculosis
complicated with fungal infection based on the Janus kinase/signal transducer and activator of
transcription signaling pathway Zeng Debin” , Zhong Yongqiang, Liu Pingping , Wu Yangzong.
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[ Abstract] Objective To explore the influencing factors of pulmonary tuberculosis complicated
with fungal infection, construct and validate a nomogram prediction model based on the Janus kinase
(JAK)/signal transducer and activator of transcription (STAT) signaling pathway. Methods A total of
308 patients with pulmonary tuberculosis diagnosed and treated in our hospital were retrospectively selected.
They were divided into concurrent group (35 cases) and non-concurrent group (273 cases) according to
whether there was concurrent fungal infection. Observe the distribution of pathogenic fungi in concurrent
group of patients,collect the clinical data and laboratory test results of all patients. Univariate and multivariate
logistic regression analyses were used to evaluate the risk factors of pulmonary tuberculosis complicated with
fungal infection,and a nomogram prediction model was constructed based on this. The receiver operating
characteristic curve( ROC) was used to evaluate the related risk factors and the predictive value of this
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predictive model for pulmonary tuberculosis complicated with fungal infection. The Bootstrap method was
used to conduct internal validation of the nomogram prediction model , the calibration degree of the nomogram
model was evaluated by using the calibration curve ,and the clinical net rate of return of the nomogram model
was verified by using the decision curve analysis. Results Among the 35 cases of concurrent fungal infections,
23 cases(65.71% ) were Aspergillus,8 cases (22.86% ) were Candida albicans,3 cases (8.57% ) were
Candida tropicalis, and 1 case (2. 86% ) was Candida glabra. Multivariate logisiic regression analysis
showed that combined diabetes and chronic obstructive pulmonary disease ( COPD ) , long-term use of
broad-spectrum antibiotics ,the number of lung fields involved by the lesion >3, and the relatively high
expression levels of JAK2 and STAT3 proteins were all independent risk factors for pulmonary tuberculosis
complicated with fungal infection( P <0.05). The results of ROC curve analysis showed that the AUC of
the nomogram prediction model was greater than that of combined diabetes and COPD, long-term use of
broad-spectrum antibiotics, the number of lung fields involved by lesions, JAK2 and STAT3. Internal
verification was conducted through the Bootstrap method ,and the consistency index( C-index) was 0.909,
indicating that the prediction model for pulmonary tuberculosis complicated with fungal infection has good
consistency. Decision curve analysis results showed that the clinical net benefits could be obtained when
the threshold probability of this nomogram model was between 2% and 100% . Conclusion Diabetes
mellitus , chronic pulmonary obstruction, long-term use of broad-spectrum antibiotics, the number of lung
fields involved in the disease >3 ,high JAK2 and high STAT3 protein relative expression are independent
risk factors for pulmonary tuberculosis complicated with fungal infection. The prediction model based on
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the JAK/STAT signaling pathway and risk factors has high predictive value.
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