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[ Abstract] Objective To investigate the pathogen distribution of metagenomic next-generation
sequencing (mNGS) for bronchoalveolar lavage fluid (BALF) in children with severe pneumonia and its
application value in children with severe pneumonia. Methods Blood samples and respiratory samples
of children diagnosed with severe pneumonia in the respiratory department of Xi’an Children’s Hospital
from May 2019 to June 2022 were collected, the pathogens were simultaneously tested by traditional
microbiological assays and mNGS, and the pathogen detection rates and the coincidence rate with the clinical
diagnosis of the two methods were compared. The pathogenic distribution of mNGS in BALF of children
with severe pneumonia was analyzed. Enumeration data (gender, age, clinical symptoms, imaging, clinical
outcome; positive rate of pathogen detection, clinical coincidence rate and true positive rate) were represented

by rates or composition ratios, and were conducted by Pearson Chi-square test. Results Total of 79 children
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with severe pneumonia were enrolled. Among them, 52 were male and 27 were female, aged from 1 month to
14 years and 4 months; the positive rate of pathogens detected by mNGS was 84.8% (67/79), 73.4% (58/79)
were consistent with clinical diagnosis, the true positive rate was 86.5% (58/67). While, 32 cases (40.5%)
were positive by traditional detection assays, 26.6% (21/79) cases were consistent with clinical diagnosis, and
the true positive rate was 65.6% (21/32). These rates of mNGS were significantly higher than those of traditional
detection, with significance differences (*= 33.14, P < 0.001; ¥’ = 34.66, P < 0.001; ' = 5.89, P = 0.015).
Bacteria were the most common pathogens of severe pneumonia in all age groups (< 6 months, 6 months
to 2 years, 2 to 5 years and > 5 years), with significance differences (y° = 22.05, 42.71, 37.79, 22.77; all P <
0.001). Streptococcus pneumoniae (SP) was the most common pathogen, and mycoplasma pneumoniae (MP)
was the second common pathogen in the patients over 5 years old. Spring and winter were the peak seasons for
severe pneumonia in children, with significance differences (y* = 12.65, 27.24; both P < 0.001). Conclusions
Compared with traditional detection assays, mNGS detection of pathogenic microorganisms in BALF in
children with severe pneumonia can significantly improve the pathogen detection rate and clinical judgment
coincidence rate. SP was the most common pathogen of severe pneumonia in children of all ages, and MP was

the main pathogen of severe pneumonia in children over 5 years old. Severe pneumonia in children was more

common in spring and winter.
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