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[Abstract] Objectives: To evaluate the application and value of metagenomic next—generation sequencing
(mNGS) in detecting pathogens from spinal infections. Methods: 46 samples were prospectively collected from
patients who were suspected spinal infections and treated from January 2019 to December 2020. There were
26 males and 20 females, with an average age of 50.4x15.7 years (2677 years). Blood and focal tissue or
pus samples were obtained (21 samples were from CT guided biopsy while 25 samples from open surgery).
Microbial culture,  serological testing, pathological examination and mNGS were performed and compared
pairwise in all cases. Results: All results of mNGS were obtained within 48 hours, and the traditional
laboratory tests ranged from 1 to 12 days. Of all 46 cases, 35 were diagnosed as spinal infection and 11
cases as non-infection. 23 cases were found with microbiology evidence, including pyogenic infection (14
cases), tuberculosis(5 cases) and brucella(4 cases) infection. Still, 12 cases were clinically diagnosed as spinal
infection without clear microbiology evidence. 11 cases were non—infection, including spine tumor (3 cases),
endplate Modic change (4 cases), endplate fracture(l case), Dish disease with pseudoarthrosis(l case) and
ankylosing spondylitis with pseudoarthrosis (2 cases).  Rare microorganisms such as Bacteroides fragilis,
Parvimonas micra, Treponema denticola and Coxiella burnetii were detected by mNGS. At the species level,

the consistency between mNGS and the final clinical diagnosis was 82.61%(19/23), while that of mNGS
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reached 95.65%(22/23) at the genus level. The positive rate of mNGS was 94.29%(33/35), significantly higher
than that of microbiological culture, which had a positive rate of 42.86%(15/35), P<0.01. The sensitivity,

specificity, positive predictive value and negative predictive value of mNGS were 91.43%, 90.91%, 96.97%

and 76.92%, respectively. Conclusions: mNGS is a fast, efficient and accurate diagnostic tool for pathogenic

detection.

diseases.

It has high diagnostic and application value in the diagnosis and treatment of spinal infection
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Figure 1 Laboratory test plan and time effect chart of patients with spinal infection. Blood culture, T-spot test, 1, 3—
B-D glucan test(G test), galactose mannan antigen test(GM test) and rose bengal plate agglutination test(primary screen-
ing, and serum agglutination test if positive) were performed on blood; Smear, acid fast staining smear, bacterial culture,
fungal culture and pathological examination (tuberculosis quantitative PCR when tuberculosis was highly suspected) and

metagenomic detection were performed on sample tissue. The yellow, green, brown and grey boxes respectively indicate

the regression report within 24 hours, 48 hours, 3-7 days, 7 days and above
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Table 1 Comparison of microbiological results between clinical diagnosis and mNGS, and antibiotics programmes

s R0 1298 IS

PLRR

mNGS 55 R K5 it A= 0 1 910 %

o 2
% No. Pathogenic Diagnostic Results of mNGs and sequence g "‘;K%%
: or LT o Antibiotic
microorganisms basis number
o GG AEEA SO (244,1012) HEE
Staphylococcus aureus  Bacterial culture Staphylococcus aureus Penicillin
3 AR RO (14379) TS
MRSA terial enlhur : i
Bacterial culture Staphylococcus aureus Vancomycin
4 DU - Lyl 1K (20) LRI %
Coxiella burnetii Coxiella burnetii Doxycycline
S MW WA (9164,194) BB 5
Klebsiella pneumoniae Bacterial culture Klebsiella pneumoniae Carbapenems
) G I B I bk B T (7937 ) | I 4 R E A . )
7 IMZCEERKE AR PCR - (573) st ek (140) AR
Streptococcus sanguis 1 PCR Porphyromonas endodontalis, Treponema Penicillin, Metronidazole
culture, denticola, Streptococcus constellatus
8 2 R 2 1 B A SRR HERR A (41) F AWl K R R
Streptococcus constellatus Bacterial culture Streptococcus constellatus Linezolid , Minocycline
9 PN 7R T EIIEEAE S K 357 1 (233) KBER AR R
Escherichia coli Bacterial culture Escherichia coli Cephalosporin, Levofloxacin
10 HAZRABCR N 1M 3% 57 A 2 (BB T (100) KBER AR R
Pseudomonas aeruginosa Blood culture  Pseudomonas aeruginosa Cephalosporin, Levofloxacin
1 RS aEER  MBIIE(82) S e R
Salmonella typhimurium Bacterial culture Salmonella enterica Cephalosporin, Levofloxacin
12-13 BIARmIFE A B 7R G FT 1 (657,2967) LA R AR R
Enterobacter cloacae Bacterial culture Enterobacter hormaechei Cephalosporin, Levofloxacin
14 MESsAET R 1L 57 Jifs 55 ST (37) BT B A0 28 T i e
Bacteroides fragilis Blood culture  Bacteroides fragilis Carbapenems , Metronidazole
15219 &5BsrkoT M PCR SR BRF AL A (15,542,92,24,3)  FIEF R ABE | BT T bk R 5
Mycobacterium tuberculosis ~ Pathology, PCR  Mycobacterium tuberculosis complex Rifampicin, Isoniazid, Ethambutol, Pyrazinamide
sopy TR HERE  HEER RIS TRE ST B e R B
Brucella SAT (1636,332,1700)Brucella Rifampicin, Doxycycline, Cefiriaxone, Levofloxacin
3 MEEIE BEAR I I 18l 9 5% B T (31) IR 2 VIR Sk 2 E R 2
Brucella SAT Streptococcus pseudopneumoniae Rifampicin, Doxycycline, Ceftriaxone, Levofloxacin
o4 TRIEAARH] Joi 2L /NI T (2087 ) BT R AR 28 TP
Unknown pathogen Pathology Parvimonas micra Carbapenems , Metronidazole
2508 RIEEAH] i 2L Kl A 14 (220,89,652,78) 1125 T3 B K BB, 1] 26-28 AT K
Unknown pathogen Pathology Escherichia coli No.25 Vancomycin, Carbapenems, No.26-28 Carbapenems
29 JHEMAAH] g Bl HAEBEER I (79) SAER AR 2
Unknown pathogen Pathology Streptococcus sinensis Cephalosporin, Levofloxacin
0 R i i GV 75 8 (35) WA EIL ST R
Unknown pathogen Pathology Serratia grimesii Carbapenems, Moxifloxacin
31 REEOARH i B JCFLEERR 1A (56) HER LARD R
nknown pathogen Pathology Streptococcus agalactiae Penicillin, Levofloxacin
30 REHORH i B B A A BR T (482) F Z e e 7 SR D A
Unknown pathogen Pathology Staphylococcus epidermidis Linezolid, Levofloxacin
3 IR o 4 8 (0 R ATER B (259) A%
Unknown pathogen Pathology Staphylococcus aureus Penicillin
R i L WA NS TR
Unknown pathogen Pathology Negative Carbapenems, Vancomycin
UL i L SHEE SR
Unknown pathogen Pathology Negative Cephalosporin, Levofloxacin
36-38 T HERIE i 1 344
Spinal metastasis Pathology Negative N/A
39-41 ModicZs P JI%IE B 4
Modic changes Pathology Negative N/A
Modic changes Pathology Stenotrophomonas maltophilia
Endplate fracture Pathology Negative
44  DISHIEEIFBET o B [S5he8 N/A
Pseudarthrosis in DISH Pathology Negative
asds ASEIREET s L
Pseudarthrosis in AS Pathology Negative N/A

T - MRSA | Tiif 740 75 bR 4 % 6% 48 BR 1A DISH,, WR 8 MR RE & Pk N0 JREAE 5 AS 58 PR AL 48 s SAT, I 115 58 45 12048 s PCR , A Tl 6 S5 17
Note: MRSA, methicillin resistant staphylococcus aureus; DISH, diffuse idiopathic skeletal hyperostosis; AS, ankylosing spondylitis.

SAT, serum agglutination test; PCR, polymerase chain reaction
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