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Expression Levels of CFTR mRNA and TNRF1 mRNA in Nasal Swab Specimens
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Abstract: Objective To investigate the expression levels of cystic fibrosis transmembrane conductance regulator (CFTR) mRNA
and tumor necrosis factor type-I receptor (TNFR1) mRNA in nasal swab specimens from patients with pulmonary aspergillosis
(PA), and to construct and validate a predictive diagnostic model. Methods A retrospective case-control study was conducted,
enrolling 132 patients with PA who were admitted to the 969th Hospital of the Joint Logistics Support Force from August 2022
to October 2024 as the study group. Concurrently, 96 patients with bacterial pneumonia who received treatment at the 969th
Hospital of the Joint Logistics Support Force during the same period were enrolled as the control group. The clinical data of
the two groups were collected, and the expression of CFTR mRNA and TNFR1 mRNA in nasal swab samples of patients was
quantitatively detected by real-time PCR. Predictors for PA were identified using univariate and Logistic multivariate regression
analyses, and a diagnostic prediction model of PA was constructed. The performance of the prediction model was evaluated by
plotting the receiver operating characteristic (ROC) curve and calculating the area under the curve (AUC). The Hosmer-Le-
meshow goodness of fit test was used to assess the calibration of the prediction model. Results The expression levels of CFTR
mRNA and TNFR1 mRNA in nasal swab samples from the observation group were significantly lower than those in the con-
trol group (#=13.579, 15.547, all P<0.05). There were significant differences between the observation group and the control

group in terms of air crescent sign (ACS), neutrophil percentage (N%), procalcitonin (PCT), and positive galactomannan (GM)
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test (*/=7.305~ 27.084, all P<0.05). Logistic multivariate regression analysis showed that low expression of CFTR mRNA and
TNFR1 mRNA, ACS, reduced N%, elevated PCT levels, and a positive GM test were independent risk factors for the occurrence

of PA (all P<0.05). By constructing a Logistic regression prediction model and plotting the ROC curve, the results showed that
the model’s AUC for diagnosing PA was 0.823, (95% CI 0.577~0.931). The sensitivity of the model was 79.88%, the specificity
was 78.42%, and the Jorden index was 0.583. The value of the Hosmer-Lemeshow test for the model yielded 7 =9.031 and P =

0.236, indicating good predictive performance. Conclusions CFTR mRNA and TNFR1 mRNA were significantly down-regulated

in nasal swab samples from PA patients, and both were confirmed as independent predictors of PA. A predictive model construct-

ed by combining imaging features (ACS), laboratory indicators (N% and PCT), and serological testing (positive GM test) can ef-

fectively distinguish PA from bacterial pneumonia.
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