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Investigation of pathogenic bacteria species of lower respiratory tract infection in children and
construction of prediction model of asthma

XU Jinmei, ZHANG Deqiang, WANG Yongxia, ZHANG Libing (Department of Pediatrics, Yangzhou
University Affiliated Hospital sYangzhou 225000, Jiangsu ,China) ™™

Objective  To investigate the species of pathogenic bacteria in children with lower respiratory tract
infection and establish a prediction model for asthma. Methods A total of 178 children with lower respiratory tract
infection diagnosed and treated from June 2020 to July 2023 were selected as the study objects,all of them were isolated
and cultured,and drug sensitivity tests were carried out on the isolated pathogens. The children were divided into asthma
group (n=36) and non-asthma group (n=142) according to whether they had secondary asthma during treatment.
Logistic regression model was used to analyze the risk factors of secondary asthma in children with lower respiratory tract
infection,and a comprehensive index model was established. ROC curve was used to analyze the composite index to
predict the AUC, sensitivity and specificity of secondary asthma in children with lower respiratory tract infection.

Results In 178 children with lower respiratory tract infection, 186 strains were isolated by bacterial culture,of which 61
strains (32.80%) were gram-positive and 117 strains (65. 73% ) were gram-negative. The drug sensitivity results showed

that Staphylococcus aureus had no resistance to vancomycin, and the resistance rate to penicillin G was the highest,
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followed by ciprofloxacin and levofloxacin. Streptococcus pneumoniae had no resistance to imipenem and vancomycin,and
the resistance rate to penicillin G was the highest, followed by levofloxacin and oxacillin. S. epidermidis had no
resistance to imipenem and vancomycin, and the resistance rate to oxacillin was the highest, followed by penicillin and
tetracycline. There was no resistance to imipenem,and the resistance to amtronam was the highest, followed by ampicillin
and ceftriaxone. Klebsiella pneumoniae had no resistance to imipenem, no resistance to meropenem, and the highest
resistance to ampicillin, followed by amtronam and cefotaxime. Pseudomonas aeruginosa had no resistance to imipenem,
and the resistance to ampicillin was the highest, followed by cefoperazone and cefuroxime. There was no significant
difference in gender, age, duration of lower respiratory tract infection, body weight, preterm birth, delivery mode and
feeding mode between asthma group and non-asthma group (P>>0. 05). There were statistically significant differences in
family history of asthma,parental smoking history.allergy history,IgE.CysLLTs,25-COH)D3,etc. (P<C0.05). Logistic
regression model analysis showed that family history of asthma, parental smoking history,allergy history,increased IgE,
CysLTs and decreased 25-COH) D3 were risk factors for secondary asthma in children with lower respiratory tract
infection (P <C0. 05). The AUC of secondary asthma in children with lower respiratory tract infection predicted by
composite index was 0. 971; The sensitivity was 91.70% ; The specificity was 93. 70%.  Conclusion S. awureus,S.
pneumoniae ,S. epidermidis,E. coli K. pneumoniae, and P. aeruginosa were most common in children with lower
respiratory tract infections. Family history of asthma,parents smoking history,allergy history,IgE,CysLLTs,25-C(OH) D3

levels would affect secondary asthma. Building a comprehensive index model based on these risk factors has high efficacy

Jul. 2024, Vol.19.No. 7 e 769 -

in predicting secondary asthma in children with lower respiratory tract infection.
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Table 1 Analysis of the number and resistance rate of drug-resistant
strains of major Gram positive bacteria
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Table 2 Analysis of the number and resistance rate of major Gram
negative bacteria resistant to antibiotics
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Table 3 Univariate analysis of secondary asthma in children
with lower respiratory tract infections
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Table 4 Binary logistic regression analysis of secondary asthma
in children with lower respiratory tract infections
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Fig. 1 ROC curve analysis of composite index prediction for
secondary asthma in children with lower respiratory tract infection
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