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Analysis on the Value of Nanopore Targeted Next—Generation Sequencing
Technology in Clinical Laboratory Diagnosis of Pulmonary Tuberculosis

FENG Yongzhong, LIN Yuan, WU Bitong, CAI Zhiqun (Department of Extrapulmonary Tuberculosis, Guangzhou
Chest Hospital, Guangzhou 510095, China)

Abstract: Objective To explore the value of nanopore targeted next-generation sequencing (tNGS) technology in the laboratory
diagnosis of clinical pulmonary tuberculosis (PTB). Methods A total of 210 suspected PTB patients admitted to the Department
of Extrapulmonary Tuberculosis of Guangzhou Chest Hospital from June 2023 to May 2024 were collected. Based on clinical
diagnostic criteria, 132 patients with confirmed PTB were classified as the PTB group, and 78 patients were classified as the
non-PTB group. Bronchoalveolar lavage fluid (BALF) samples were collected from all subjects for nanopore tNGS, acid-fast
staining smears, Mycobacterium tuberculosis (TB)-RNA detection, X-pert, and mycobacterium culture. Basic characteristics and
diagnostic performance of different methods were compared between groups. Results There were significant differences in age
and smoking history between the PTB group and the non-PTB group (x’=5.294, 8.226, all P<0.05). The pulmonary tuberculosis
group is more likely to be younger or older, and smokers had a significantly higher risk of PTB than non-smokers. The diagnostic
sensitivity of nanopore tNGS was significantly higher than other detection technologies (75.76% vs 30.30%, 31.82%, 43.94%,
45.45%), and the specificity compared favorably with acid-fast staining smears and mycobacterium culture (100.00% vs 61.54%,
83.33%) with statistically significant differences (Z=28.375, 15.483, all P<0.001). Consistency testing revealed Kappa values for
nanopore tNGS with acid-fast staining, TB-RNA detection, X-pert detection and mycobacterium culture in PTB diagnosis were
0.296, 0.524, 0.425 and 0.278, respectively. The results of area under the receiver operating characteristic (ROC) curve (AUC)
showed that the AUC of nanopore tNGS was higher than those of other detection techniques (Z=18.426, P<0.001). Conclusions
Compared with traditional pathogen detection methods, nanopore tNGS-based detection of BALF samples demonstrates superior
diagnostic performance. Combined use with other detection methods enables more precise screening of PTB patients.
Keywords: nanopore targeted next-generation sequencing; pulmonary tuberculosis; Mycobacterium tuberculosis;
etiological detection
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