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Abstract; Immunocompromised patients are at high risk for infectious complications in the Intensive Care
Unit (ICU). Their infections are characterized by occult clinical manifestations,complex pathogen profiles (in-
cluding mixed infections, rare and fastidious microorganisms), and low sensitivity of traditional diagnostic
methods,significantly increasing the risk of delayed diagnosis and treatment and mortality. Next-generation
sequencing (NGS) ,particularly metagenomic sequencing (mNGS) ,offers a breakthrough solution for diagno-
sing infections in this population by eliminating the need for pre-specified pathogens and enabling high-
throughput analysis of all nucleic acid sequences in a sample. This review systematically summarizes the appli-
cation value of mNGS in the diagnosis of infections in ICU patients with immunocompromised patients. In re-
spiratory tract infections, mNGS significantly outperforms traditional culture and antigen testing for oppor-
tunistic pathogens such as Pneumocystis jiroveci and Aspergillus niger. In bloodstream and systemic infec-
tions, mNGS can rapidly identify rare pathogens associated with sepsis (such as Yersinia pseudotuberculosis)
and simultaneously analyze their drug resistance profiles. In central nervous system infections, cerebrospinal
fluid sequencing has successfully diagnosed challenging cases such as toxoplasmic encephalitis and tuberculous
meningitis. Furthermore, mNGS can aid in the diagnosis of inherited immunodeficiency disorders (such as
MHC class II deficiency) through whole-exome sequencing (WES), laying the foundation for understanding
infection susceptibility mechanisms and providing precise treatment. Although mNGS currently faces challen-

ges such as high cost,complex data analysis,and insufficient standardization of results,its clinical benefits in
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improving diagnostic efficiency, optimizing antimicrobial treatment strategies, and shortening hospital stays

have been demonstrated in numerous studies. In the future, through technological innovations (such as rapid

nanopore sequencing) , process standardization, and multidisciplinary collaboration, mNGS is expected to be-

come a core tool for the precise diagnosis of infections in ICU patients with immune dysfunction,driving inno-

vation in infection diagnosis and treatment for this population.
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