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Diagnostic efficacy of metagenomic next-generation sequencing for spinal infections
LIU Shuangl , HE Jinyue] , CHEN Huiz, XIANG Yu' , LIAO ShengQ, YAN Zuoqiang] , GOU Huorongz, YANG Hangz,
ZHANG Zhongrongz, ZHANG Zehua'?, XU Jianzhongl'2 ]Department of Orthopedics, First Affiliated Hospital,
Army Medical University (Third Military Medical University) , Chongqing; 2Department of Spine Surgery, Jiangbei
Branch of First Affiliated Hospital of Army Medical University (Third Military Medical University), No. 958 Hospital
of PLA Army, Chongqing, China

[Abstract] Objective To comparatively evaluate the diagnostic value of metagenomic next-
generation sequencing (mNGS) versus conventional microbial culture in spinal infections. Methods A cross-
section design was conducted on 82 consecutive patients with suspected spinal infections treated between
February 2022 and January 2024 at Jiangbei Branch of First Affiliated Hospital of Army Medical University
(Third Military Medical University). Microbiological culture, histopathological examination, and mNGS

results from infected specimens were analyzed. Clinical diagnosis, primarily based on clinical manifestations,
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laboratory tests and radiologic features combined with medical history, was defined as the gold standard, and
then the diagnostic performance, including sensitivity and specificity, were compared between mNGS and
microbial culture. Results Among the 82 patients, definitive microbiological evidence was identified in
70 cases, and mNGS demonstrated a significantly higher detection rate than microbial culture (64 vs 36 cases,
78.05% wvs 43.9%, P<0.05). mNGS also obtained obviously higher sensitivily, accuracy, and negative
predictive value (NPV), and notably lower positive predictive value (PPV) when compared to conventional
microbial culture (all P<0.05). When stratified by infection type, mNGS obtained significantly higher
sensitivity and accuracy compared to microbial culture in tuberculous spinal infections (P<0.05). For non-
tuberculous spinal infections, mNGS also showed superior sensitivity to microbial culture (P<0.05).
Conclusion

In patients with spinal infections, mNGS demonstrates a significantly higher pathogen detection

rate than conventional microbial culture. This technique can provide early and broad-spectrum pathogenic

microbiological evidence for spinal infection.
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sensitivity and specificity

metagenomic
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Figure 2 Types of infectious pathogenic microorganisms in the patients
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Table 1 Comparison between mNGS and microbiological culture in the patients [ (%) ]

mNGS Culture Pathology P (mNGS vs
Diagnosis Culture) ’
+ - + - + -
All spinal infections (n=82) 64 (78.05) 18 (21.95) 36(43.90) 46 (56.10) 63 (76.83) 19 (23.17) <0. 05
Tuberculous spinal infections (n=34) 32(94.12) 2(5.88) 19 (55.88) 15(44.12) 29 (85.29) 5(14.71) <0. 05
Non-tuberculous spinal infections (n=48) 32 (66.67) 16 (33.33)  17(35.42) 31(64.58) 34(70.83) 14(29.17) <0.05
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Figure 3 Comparison of the diagnostic performance between mNGS and microbial culture in all samples (A) and

tuberculous(B) and non-tuberculous spinal infectrons(C)
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