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[Abstract] Objective To analyze the distribution characteristics and drug resistance of bacterial pathogens in
children with community-acquired pneumonia (CAP) in a single center, and to provide evidence for clinical diagnosis
and treatment. Methods A total of 2850 children with CAP admitted to the Department of Pediatrics of a tertiary
hospital in Sichuan between January 2022 and December 2024 were enrolled. Clinical data, sputum culture and bacterial
drug sensitivity results, and respiratory pathogen nucleic acid testing results were collected. A retrospective analysis was
conducted on the clinical data, etiological testing results, and drug sensitivity data. Results ~Among the 2850 CAP
children, the overall pathogen positivity rate was 73.4% (2093/2850), with viral, bacterial, and Mycoplasma
pneumoniae/ Chlamydia pneumoniae infections accounting for 33.6% (958/2 850), 32.6% (929/2 850), and 24.7% (703/2 850),
respectively. The predominant bacterial pathogens identified were Haemophilus influenzae (38.8%), Streptococcus
pneumoniae (29.7%), Moraxella catarrhalis (21.4%), and Staphylococcus aureus (10.1%). Multivariable logistic regression
analysis (Bonferroni-corrected) revealed that age was an independent risk factor for bacterial infection, although the risk
profile varied by bacterial species. The risk of Staphylococcus aureus infection was highest during infancy (infancy adjusted
odds ratio [aOR] = 1) and was significantly lower among the school-age children (aOR = 0.09, 95% CI: 0.02-0.52). The
risk of Streptococcus pneumoniae infection peaked in the preschool children (aOR = 2.66, 95% CI: 1.75-4.05), followed by
school-age children (aOR = 2.60, 95% CI: 1.48-4.57) and toddlers (aOR = 1.90, 95% CI: 1.26-2.87). The risk of Moraxella
catarrhalis infection significantly decreased in school-age children (aOR = 0.24, 95% CI: 0.08-0.69). Antimicrobial

susceptibility testing demonstrated that the resistance rates of Haemophilus influenzae and Moraxella catarrhalis to
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ampicillin were 75.45% and 41.53%, respectively. The resistance rate of Streptococcus pneumoniae to erythromycin was

93.75%, while that of Staphylococcus aureus to penicillin was 83.33%. Conclusion

In this pediatric CAP cohort, the

main bacterial pathogens are Haemophilus influenzae, Streptococcus pneumoniae, Moraxella catarrhalis, and

Staphylococcus aureus. The distribution of bacterial pathogens exhibits distinct age-specific characteristics.

Children
Retrospective study
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Table1 Distribution of infection types among 2 850 children with

community-acquired pneumonia

Infection type Case (%)
Single pathogen infection 1606 (56.4)
Bacterial infection only 504 (17.7)
Atypical pathogen (MP/CP) infection only 576 (20.2)
Viral infection only 526 (18.5)
Mixed infection 487 (17.1)
Bacterial + viral co-infection 360 (12.6)
Bacterial + atypical pathogen (MP/CP) co-infection 55(1.9)
Viral + atypical pathogen (MP/CP) co-infection 62(2.2)
Bacterial + viral + atypical pathogen (MP/CP) co-infection 10 (0.4)
No pathogen detected 757 (26.6)
Total 2850 (100)

MP: Mycoplasma pneumoniae; CP: Chlamydia pneumoniae.

®2 LEHRREUERMRERHRE (2800%% )
Table 2 Etiological spectrum of pathogens in children with community-

acquired pneumonia (2 800 isolates)

Pathogen Isolates (%)

Bacteria (n = 1027)

Haemophilus influenzae 358 (12.8)
Streptococcus pneumoniae 274 (9.8)
Moraxella catarrhalis 197 (7.0)
Staphylococcus aureus 93 (3.3)
Other Bacteria 105 (3.8)
Virus (n = 1068)
Rhinovirus 372(13.3)
Respiratory syncytial virus 210(7.5)
Parainfluenza virus 136 (4.9)
Adenovirus 100 (3.6)
Influenza A virus 97 (3.5)
Metapneumovirus 82(2.9)
Other viruses 71 (2.5)
Atypical pathogen (n = 705)
Mycoplasma pneumoniae 680 (24.3)
Chlamydia pneumoniae 25(0.9)
Total 2800 (100)
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Fig 1 Detection of major bacterial pathogens in pediatric community-
acquired pneumonia patients by sex in 2022-2024
H. influenzae: Haemophilus influenzae; S. pneumoniae: Streptococcus
pneumoniae; M. catarrhalis: Moraxella catarrhalis; S. aureus: Staphylococcus

aureus.
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Fig 2 Distribution of major bacterial pathogens in pediatric community-
acquired pneumonia patients by age groups
Infancy: 29 days to < 1 year; toddlerhood: 1 year to < 3 years; preschool age:

3 years to < 6 years; school age: = 6 years.
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community-acquired pneumonia patients by season
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Table 3 Multivariable logistic regression analysis of the risk factors for 4 common bacterial infections (after Bonferroni correction)
H. influenzae S. pneumoniae M. catarrhalis S. aureus
Variable
aOR (95% CI) P aOR (95% CI) p aOR (95% CI) p aOR (95% CI) p
Age Infancy 1 (Ref) 1 (Ref) 1 (Ref) 1 (Ref)
Toddlerhood 1.59 (1.11-2.27) 0.011 1.90 (1.26-2.87) 0.002 1.49 (0.98-2.26) 0.060 0.80 (0.28-2.26) 0.672
Preschool age 1.54 (1.05-2.25) 0.026 2.66 (1.75-4.05) <0.001 1.08 (0.69-1.71) 0.728 0.14 (0.02-0.87) 0.035
School age 1.68 (0.99-2.86) 0.054 2.60 (1.48-4.57) 0.001 0.24 (0.08-0.69) 0.008 0.09 (0.02-0.52) 0.007
Sex Female 1 (Ref) 1 (Ref) 1 (Ref) 1 (Ref)
Male 0.86 (0.65-1.16) 0.330 0.98 (0.71-1.36) 0.924 1.49 (1.05-2.11) 0.027 1.02 (0.61-1.71) 0.942
Season Spring 1 (Ref) 1 (Ref) 1 (Ref) 1 (Ref)
Summer 1.14 (0.79-1.64) 0.476 1.10 (0.74-1.65) 0.634 0.59 (0.38-0.93) 0.023 0.80 (0.37-1.69) 0.555
Autumn 0.56 (0.35-0.91) 0.018 0.97 (0.63-1.50) 0.892 0.67 (0.39-1.17) 0.161 2.32(1.14-4.71) 0.020
Winter 0.97 (0.66-1.42) 0.862 0.92 (0.45-1.87) 0.811 0.72 (0.45-1.14) 0.156 1.40 (0.70-2.79) 0.344

aOR: adjusted odds ratio. Infancy: 29 days to < 1 year; toddlerhood: 1 year to < 3 years; preschool age: 3 years to < 6 years; school age: = 6 years.
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