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Risk factors and predictive modeling of pulmonary infection in elderly patients

undergoing abdominal surgery with tracheal intubation and general anesthesia”
QIAO Qiao ,SONG Pingyi s GUAN Bin ,GUAN Zheng"
(Department of Anesthesiology sthe First Affiliated Hospital of Xi'an Jiaotong
Uniwversity s Xi'an yShaanzi 710061 ,China)

[Abstract] Objective To develop a predictive model for pulmonary infection in elderly patients under-
going abdominal surgery with tracheal intubation and general anesthesia based on clinical data. Methods A
total of 190 elderly patients undergoing abdominal surgery under general anesthesia with tracheal intubation
who met the inclusion criteria and attended the hospital from January 2019 to January 2021 were selected. Af-
ter three months of follow-up,patients were divided into the infected group (80 patients) and the uninfected
group (110 patients) according to whether they developed a pulmonary infection after surgery. The possible
postoperative pulmonary infection related factors were also analyzed. Logistic multi-factor regression was later
used to analyze the independent risk factors for postoperative pulmonary infections in patients. Nomogram
prediction models were developed and evaluated based on the independent risk factors. Results Patients who
developed post-operative pulmonary infections were more likely to be affected with gram-negative bacteria,
mainly was Pseudomonas aeruginosa. In the infected group,age =65 years,time of indwelling tracheal tube =
2 h,time of surgical general anesthesia =>4 h, chronic obstructive pulmonary disease (COPD) ,absence of post-

operative analgesia,smoking,and invasive procedures were significantly increased, when compared with the
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uninfected group (P <C0.05). Logistic regression analysis revealed that age =65 years,smoking,time of surgi-
cal general anesthesia =>4 h,absence of postoperative analgesia,time of indwelling tracheal tube =2 h and the
presence of invasive operations were all independent risk factors for the development of postoperative pulmo-
nary infection. The area under the receiver operating characteristic (ROC) curve (AUC) for predicting postop-
erative pulmonary infections in patients by the duration of surgical general anesthesia was 0. 793, with a sensi-
tivity of 96.71% and specificity of 61.52%. The cut-off point was 4 h,the C-index of the nomogram predic-
tion model constructed based on independent risk factors was 0. 821, which was internally validated by Boot-
strap method of repeated sampling, with a C-index of 0. 814, the reduction was only 0. 007;and the external
validation showed a C-index of 0. 803. This indicated that the model had a high accuracy. Conclusion The time
of surgical general anesthesia is an independent risk factor for lung infection in elderly patients undergoing ab-
dominal surgery with general tracheal intubation,and is of high value in predicting the occurrence of lung in-
fection in elderly patients who have undergone this type of surgery.

[Key words] general anesthesia;pulmonary infection;logistic regression;the aged;abdominal surgery
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