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Abstract

Objective: To study the diagnostic value of mNGS technology in the etiology of pulmonary infections
of unknown cause. Methods: Bronchoalveolar lavage fluid (BALF) specimens of patients with unex-
plained pulmonary infection who visited the Affiliated Hospital of Qingdao University from August
14,2022 to June 1, 2024 were collected. mNGS and traditional etiological tests were conducted re-
spectively. The clinical data and etiological detection of the above patients were retrospectively an-
alyzed, and data analysis was conducted using SPSS 25.0 statistical software. Results: Among the 104
patients, the positive rates of mNGS and traditional etiological detection were 85.58% and 34.62%
respectively (P < 0.05). The positive rate of mNGS detection was higher than that of traditional eti-
ological detection. In terms of detecting mixed infections, the detection rate of mNGS for mixed in-
fections (23.07%) was higher than that of traditional etiological detection (5.76%) (P < 0.05). In
addition, mNGS detected a total of 74 types of microorganisms (350 strains), including 54 types of
bacteria (255 strains), 9 types of fungi (40 strains), 8 types of viruses (50 strains), and 3 types of
atypical pathogens (5 strains). Traditional etiological testing detected a total of 19 types of micro-
organisms (47 strains), including 14 types of bacteria (24 strains) and 5 types of fungi (23 strains).
No viruses or special pathogens were detected. Furthermore, the positive rate of mNGS detection
was not affected by the history of pre-hospital use of antibacterial drugs (P > 0.05), while the detec-
tion ability of traditional etiological detection may be reduced due to the influence of antibacterial
drugs (P < 0.05), and the difference is statistically significant. Conclusion: Compared with tradi-
tional etiological detection, mNGS has a higher positive rate and detection efficiency in the etiolog-
ical diagnosis of pulmonary infections. Especially for mixed infections, mNGS has obvious ad-
vantages. Compared with traditional etiological detection, it still has a higher pathogen detection
ability for patients with a history of using antibacterial drugs, providing a theoretical basis for pre-
cise anti-infection treatment.
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Figure 1. Distribution of BALF mNGS pathogens in patients with pulmonary infection
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Figure 2. Traditional etiological detection of pathogen distribution in BALF of patients with pulmonary infection
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Table 4. The influence of pre-hospital use of antibacterial drugs on the detection methods [n (%)]

= 4. FRATERMESYITRNTTERNFEN (%)]

B 257 RAE TR 250 P {4
mNGS [ 78 (85.71) 11 (84.61) >0.05
A G295 J5 2 A0 T B 33 (36.26) 3(23.06) <0.05

4. &g

IR E R G D 4 bR A 36 A USRS e (9 KPR, 2 O A8 T REHE R B B0 IR, JeHAE
B R G R AR AR RS TR NIRRT, R A2 W HER VR B kg T PUBSIRT T R
M. HHTRARSEET, A2 B AR R B S BTG 2 0 R IR T R I, RAGER T B B A
W, EWREERZ EM A 8], Bltt, AL mE AR IS WA Rt

ARHIFCIE IR LG 104 45145 B J5 R i 3 ek e £ 37 (1) BALF FEAKT A5 L, FIESE T mNGS AR
TALGUR R AR I T L R 2 O0 3, E04E S v O SR A A L #%(85.58% vs 34.62%) Bk 1k B IR iR
HE71(23.07% vs 5.76%) LA b B3 (K155 SRl A i o SR, BB e Mol 1A T A LA, IR ANERS L7 5 1A iR
PRl I R R s S AT FE [ AR BRA%E % IR AR B 5 M mNGS R 2R 2L

FAERH A FBAREEREE 5 %O R B T HEOR B IRAE Z 5 . A& G5 58 07 i T
SRR BT B FRAEAE P, T mNGS AR L JE B el i — PR SRR A vh Bl A U E M (B A 7
W) RZIR S, 500 RSO AT R e X, e RS HE R R e SR A R AR [9]. IXAfRE T8

DOI: 10.12677/acm.2025.15103002 2207 I IR 2= =23t e


https://doi.org/10.12677/acm.2025.15103002

Wena, o

il mNGS HIBH R T LA 52 Bt AT47T i 254045 1T 052 il — P 2B 35 mT DA 40 11 2B K S B0 R A, (B0
SLRISE AT BR HAZ IR P B [10]. [FIRE, XEFRRE . ARSI AR (0 SR AAR) BB T 77 1 (U i 8 BEEK T4 ) »
Pt Uik BN it BRI 7R 2 . IR RBURAR T S s, 10 mINGS WU g 3 o LG i 45 900 P S A5 2R
AI[6] [7]o H AT mMNGS (EAPEZIR IR I+ iz, BRI G, Bt A T rh A 22 R G
WPR R GURGAE[11] [12]. EAERARZ AT FCEIR Y] mNGS 2 il 8 G v B T4 G B A A 77 12 A
FRPER R ATV R 9 SR AR H e % SR e T S5 2 W R 35 [13]-[16] - T 5 22, mNGS FE v
TS R RO SR A I S R A I B AR R 2 I EE A

MNGS 7Efli G2 7 h B R R E RS, VAR LR (1) SRR BRI 2 HT L
HIE R BT UM A5 = 73846, HIZ0HRE Ko (2) BUmtERIB NS : A th R th e U E M
B2, ABEIEX BRI MBS RN B TCRIRZ 16.7%H FHPESS SR 7 e PRERER E A TR [17]
(3) IRZEMR: Br T W WRIARATS Qe T FEEE RAR 240, MY T (IS5 2 BT 187 ) BB B3 AN A2 th w50
FAPE[18] [19], K, HE S AL IR Bl Pe 1 58 B VE B 2 UM A I 45 R [20]. (4) ArdEfbERJc: mNGS Bt
Z 50— B RAE BELARHE (G e 5B D AL 2 S5 R HH B TR ABAE TR 2 IR b o TR <A
mNGS B BRG], Tt 5a AR ROE AR ACEL, IR B Ve CE R B S JY), RREL ¥
B2 G IRARRF LR G XA “ EARMEBRR” & AT 25 mNGS il i) H Pk -

T AW SO G B BT, FEAREA IR, HAUMT © BALF #EA, A7 7E(5 B AL £ 45 KX
W, BEAh, B EFE BT CREATPURGSGATT, XA IUR] e T EOR RS SRR I A . RO ATHE
PEy 2l KEEABTTL, FFMAZRERAFDARI, KA BT A hitfh mNGS 2 e .-

LR EFTA, mNGS (1 AT LA 25 4R i il oo Tk e (R S ARG 3, JE LR T 2 SR R S AR 14
Rt B HE RS AT MEIRYT, > TR B SR AR I 22 0V 25 B B i 264k . R
BRAENR A B R 22 A0 %5, (E LI AR N A7 7 o IOl . &5 22, BALF mNGS 7Effi#f
RG2S 6T AT B B R SE PR SR RIS P AL, AT B4 e PR % S8 R TR (3R 2t

3217 BR
A IO IRIG T B R B Bt B e (g 5. QYFYWZLL30572).

SE

[1] Hu, Y. Han, Y. Yu,C., Guo, Y. Pei, P, Yang, L., etal. (2022) The Hospitalization Burden of All-Cause Pneumonia in
China: A Population-Based Study, 2009-2017. The Lancet Regional Health—Western Pacific, 22, Article ID: 100443.
https://doi.org/10.1016/j.lanwpc.2022.100443

[2] Tao, L.L., Hu, BJ., He, L.X,, etal. (2012) Etiology and Antimicrobial Resistance of Community-Acquired Pneumonia
in Adult Patients in China. Chinese Medical Journal, 125, 2967-2972.
https://doi.org/10.3760/cma.j.issn.0366-6999.2012.17.002

[38]1 VKA, E=M, BEE, 5 XIS MM 2 FRATRME SR R 22 AR [0]. HEATE T A, 2008, 24(7): 825-827.

[4] Chen, S., Kang, Y., Li, D. and Li, Z. (2022) Diagnostic Performance of Metagenomic Next-Generation Sequencing for
the Detection of Pathogens in Bronchoalveolar Lavage Fluid in Patients with Pulmonary Infections: Systematic Review
and Meta-Analysis. International Journal of Infectious Diseases, 122, 867-873.
https://doi.org/10.1016/j.ijid.2022.07.054

[5] Hu, J.C. and Sethi, S. (2024) New Methods to Detect Bacterial or Viral Infections in Patients with Chronic Obstructive
Pulmonary Disease. Expert Review of Respiratory Medicine, 18, 693-707.
https://doi.org/10.1080/17476348.2024.2396413

[6] fiHH, %k, 25k, 723 D6 20 el sl 3 76 il S s g 12 97 v I SR A S g R[], o R PR 5 f B M 4 4K
2022(2): 21.

[71 Han, D., Li, Z., Li, R., Tan, P., Zhang, R. and Li, J. (2019) mNGS in Clinical Microbiology Laboratories: On the Road
to Maturity. Critical Reviews in Microbiology, 45, 668-685. https://doi.org/10.1080/1040841x.2019.1681933

DOI: 10.12677/acm.2025.15103002 2208 I IR 2= =23t e


https://doi.org/10.12677/acm.2025.15103002
https://doi.org/10.1016/j.lanwpc.2022.100443
https://doi.org/10.3760/cma.j.issn.0366-6999.2012.17.002
https://doi.org/10.1016/j.ijid.2022.07.054
https://doi.org/10.1080/17476348.2024.2396413
https://doi.org/10.1080/1040841x.2019.1681933

wa, Fom

(8]
(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

van Duin, D. and Paterson, D.L. (2020) Multidrug-Resistant Bacteria in the Community: An Update. Infectious Disease
Clinics of North America, 34, 709-722. https://doi.org/10.1016/j.idc.2020.08.002

Jia, X., Hu, L., Wu, M., Ling, Y., Wang, W., Lu, H., et al. (2021) A Streamlined Clinical Metagenomic Sequencing
Protocol for Rapid Pathogen Identification. Scientific Reports, 11, Article No. 4405.
https://doi.org/10.1038/s41598-021-83812-x

Zhao, H., Zhao, Y., Yan, N., Wang, Y., Li, W., Zhao, J., et al. (2023) Metagenomic Next-Generation Sequencing of
Bronchoalveolar Lavage Fluid in Non-Severe and Severe Pneumonia Patients. Journal of Microbiological Methods, 215,
Avrticle ID: 106848. https://doi.org/10.1016/j.mimet.2023.106848

Morsli, M., Boudet, A., Kerharo, Q., Stephan, R., Salipante, F., Dunyach-Remy, C., et al. (2022) Real-Time Meta-
genomics-Based Diagnosis of Community-Acquired Meningitis: A Prospective Series, Southern France. eBioMedicine,
84, Article ID: 104247. https://doi.org/10.1016/j.ebiom.2022.104247

Jia, K., Huang, S., Shen, C,, Li, H., Zhang, Z., Wang, L., et al. (2023) Enhancing Urinary Tract Infection Diagnosis for
Negative Culture Patients with Metagenomic Next-Generation Sequencing (MNGS). Frontiers in Cellular and Infection
Microbiology, 13, Article ID: 1119020. https://doi.org/10.3389/fcimb.2023.1119020

Li, Y., Sun, B,, Tang, X, Liu, Y., He, H., Li, X., et al. (2019) Application of Metagenomic Next-Generation Sequencing
for Bronchoalveolar Lavage Diagnostics in Critically Il Patients. European Journal of Clinical Microbiology & Infec-
tious Diseases, 39, 369-374. https://doi.org/10.1007/s10096-019-03734-5

Chen, Y., Feng, W., Ye, K., Guo, L., Xia, H., Guan, Y., et al. (2021) Application of Metagenomic Next-Generation
Sequencing in the Diagnosis of Pulmonary Infectious Pathogens from Bronchoalveolar Lavage Samples. Frontiers in
Cellular and Infection Microbiology, 11, Article ID: 541092. https://doi.org/10.3389/fcimb.2021.541092

Xu, S., Tian, Q., Tian, Y., Feng, J., Zhao, J. and Yin, X. (2021) Detection of Infectious Pathogens Located in the Periph-
eral Lung Field by Metagenomic Next-Generation Sequencing Combined with Virtual Bronchoscopic Navigation. Chi-
nese Medical Journal, 134, 362-364. https://doi.org/10.1097/cm9.0000000000001339

Xie, Y., Du, J., Jin, W., Teng, X., Cheng, R., Huang, P., et al. (2019) Next Generation Sequencing for Diagnosis of
Severe Pneumonia: China, 2010-2018. Journal of Infection, 78, 158-169. https://doi.org/10.1016/j.jinf.2018.09.004

Diao, Z., Han, D., Zhang, R. and Li, J. (2022) Metagenomics Next-Generation Sequencing Tests Take the Stage in the
Diagnosis of Lower Respiratory Tract Infections. Journal of Advanced Research, 38, 201-212.
https://doi.org/10.1016/j.jare.2021.09.012

Dulanto Chiang, A. and Dekker, J.P. (2019) From the Pipeline to the Bedside: Advances and Challenges in Clinical
Metagenomics. The Journal of Infectious Diseases, 221, S331-S340. https://doi.org/10.1093/infdis/jiz151

Zheng, Y., Qiu, X., Wang, T. and Zhang, J. (2021) The Diagnostic Value of Metagenomic Next-Generation Sequencing
in Lower Respiratory Tract Infection. Frontiers in Cellular and Infection Microbiology, 11, Article ID: 694756.
https://doi.org/10.3389/fcimb.2021.694756

Filkins, L.M., Bryson, A.L., Miller, S.A. and Mitchell, S.L. (2020) Navigating Clinical Utilization of Direct-from-Spec-
imen Metagenomic Pathogen Detection: Clinical Applications, Limitations, and Testing Recommendations. Clinical
Chemistry, 66, 1381-1395. https://doi.org/10.1093/clinchem/hvaal83

DOI: 10.12677/acm.2025.15103002 2209 Il R 125 23k i


https://doi.org/10.12677/acm.2025.15103002
https://doi.org/10.1016/j.idc.2020.08.002
https://doi.org/10.1038/s41598-021-83812-x
https://doi.org/10.1016/j.mimet.2023.106848
https://doi.org/10.1016/j.ebiom.2022.104247
https://doi.org/10.3389/fcimb.2023.1119020
https://doi.org/10.1007/s10096-019-03734-5
https://doi.org/10.3389/fcimb.2021.541092
https://doi.org/10.1097/cm9.0000000000001339
https://doi.org/10.1016/j.jinf.2018.09.004
https://doi.org/10.1016/j.jare.2021.09.012
https://doi.org/10.1093/infdis/jiz151
https://doi.org/10.3389/fcimb.2021.694756
https://doi.org/10.1093/clinchem/hvaa183

	宏基因二代测序技术在肺部感染病原学检测中的应用价值
	摘  要
	关键词
	The Application Value of Metagenomic Next-Generation Sequencing Technology in the Etiological Detection of Pulmonary Infections
	Abstract
	Keywords
	1. 引言
	2. 对象与方法
	2.1. 研究对象
	2.2. 临床资料采集
	2.3. 标本获取
	2.4. 检测方案
	2.5. 统计学分析

	3. 结果
	3.1. 临床资料比较
	3.2. mNGS与传统病原学检测检出阳性率比较
	3.3. mNGS与传统病原学检测检出感染类型比较
	3.4. mNGS微生物检出情况
	3.5. 传统病原学微生物检出情况
	3.6. 入院前抗菌药物使用对检测方法的影响

	4. 讨论
	伦理说明
	参考文献

