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[Abstract] Objective To evaluate the diagnostic efficacy of metagenomic next-generation sequencing (mNGS)
in detecting pathogens causing secondary infections in maintenance hemodialysis (MHD) patients, providing evidence
for clinical implementation. Methods Sixty-five MHD patients with suspected secondary infections admitted to
the blood purification treatment center of Tianjin University Tianjin Hospital from October 2022 to March 2024 were
selected as the research subjects. All enrolled patients underwent routine laboratory examinations and imaging tests, the
peripheral blood, sputum, bronchoalveolar lavage fluid (BALF), urine, feces, pleural effusion, and peritoneal effusion
were collected for mNGS and traditional isolation and culture respectively. The infection status of MHD patients was
analyzed. Compare the sensitivity, specificity, diagnostic accuracy, positive predictive value, negative predictive value,
pathogen detection rate, and detection cycle across the two etiological diagnostic methods. Results Among the
enrolled patients, 11 were excluded from infection after comprehensive analysis and diagnostic treatment, and 54 were
definitively diagnosed with MHD-associated secondary infections, including 20 cases of respiratory system infection
(accounting for 37.04%), 18 cases of bloodstream infection (33.33%), 13 cases of urinary system infection (24.07%),
2 cases of pleurisy (3.71%), and 1 case of peritonitis (1.85%). Among these infected cases, there were 12 cases of single

bacterial infection, 6 cases of single fungal infection, 3 cases of atypical pathogen infection, and 33 cases of overlapping
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infections detected. The most common pathogens in respiratory infections, bloodstream infections, and urinary tract
infections were Klebsiella pneumoniae, Staphylococcus aureus, and Escherichia coli respectively. Through mNGS,
6 additional cases of Pneumocystis pneumonia, 3 cases of pulmonary Aspergillosis, 3 cases of pulmonary tuberculosis, and
1 case of fungal pleurisy were successfully detected. A total of 25 patients had their medication adjusted based on the
mNGS results, among whom 18 were discharged after improvement with treatment. The most common pattern of mixed
infection was bacteria+fungi (16 cases), followed by bacteria+bacteria (9 cases), bacteria+fungi+atypical pathogens
(4 cases), bacteriatatypical pathogens (3 cases), and fungi+fungi (1 case) in overlapping infections. The positive
detection rate of overlapping infections by mNGS was significantly higher than that by traditional isolation and culture
[78.79% (26/33) vs. 12.12% (4/33), P < 0.05]. The sensitivity of mNGS in diagnosing pathogenic infections was
significantly higher than that of traditional isolation and culture (overall diagnostic efficacy: 96.30% vs. 59.26%, precise
diagnostic efficacy: 95.35% vs. 35.29%, both P < 0.05). However, the specificity of the overall diagnostic efficacy
of traditional isolation and culture was significantly higher than that of mNGS (100.00% vs. 81.82%, P < 0.05), the
diagnostic coincidence rate, accuracy rate of single pathogen detection, and accuracy rate of overlapping pathogen
detection of mNGS were all significantly higher than those of traditional isolation and culture (diagnostic coincidence rate
of overall diagnostic efficacy: 93.85% vs. 66.15%, diagnostic coincidence rate of precise diagnostic efficacy: 76.92% vs.
35.38%, accuracy rate of single pathogen detection: 80.95% vs. 52.38%, accuracy rate of overlapping pathogen detection:
66.67% vs. 0, all P < 0.05). The detection cycle of mNGS was significantly shorter than that of traditional isolation
and culture [hours: 27 (26, 29) vs. 70 (28, 114), P < 0.05]. Conclusion mNGS can provide accurate and rapid

etiological diagnosis for secondary infections in MHD patients, bringing benefits to precise diagnosis and targeted drug

therapy.
[Key words] Metagenomic next-generation sequencing; Maintenance hemodialysis; Infection; Diagnosi;
Sensitivity; Specificity
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