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[Abstract] Objective To investigate the effect of cerebrospinal fluid (CSF) metagenomic next -
generation sequencing (mNGS) in diagnosis and treatment of intracranial infection. Methods A
retrospective analysis of 117 patients with intracranial infection were admitted to Shenzhen Second People’s
Hospital from January 2020 to December 2022. Before initiating empirical broad - spectrum antibiotic
treatment, CSF samples were collected for microbial culture (conventional culture group, n = 58) and/or
mNGS (mNGS group, n =59). The results were used to adjust the antibiotic treatment plan, and the study
compared the pathogen detection rates and result reporting times of the two testing methods, as well as the
antibiotic intensity grading, the intensive care unit (ICU) stay, total hospital stay, and mortality rate.
Results A total of 65 pathogens were detected from the CSF samples of all the patients through microbial
culture and/or mNGS, with viruses being the most prevalent, accounting for 49.23% (32/65), followed by
Gram-negative bacteria (24.62%, 16/65), Gram-positive bacteria (18.46%, 12/65) and fungi (7.69%, 5/65).
The pathogen detection rate of CSF mNGS was higher than that of CSF microbial culture (x* =22.781, P =
0.000), and the results were reported earlier (¢t = - 32.588, P = 0.000). Based on the results, 20 cases
(33.90%) in the mNGS group adjusted antibiotic treatment plan, with 5 cases downgrading and 15 cases

upgrading the intensity of antibiotic application. In the conventional culture group, 30 cases (51.72%)
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adjusted their antibiotic treatment plan, with 17 cases downgrading and 13 cases upgrading the intensity of
antibiotic application. There was no significant difference between the 2 groups (Z =-1.917, P = 0.055).
And there was no statistically significant difference in ICU stay (£ =-0.716, P =0.474), total hospital stay
(Z=-0.933, P=0.351) and mortality rate (Fisher's exact probability: P = 0.496) between the 2 groups.
Conclusions The application of mNGS can effectively improve the detection rate of intracranial infection

pathogens, which may shorten the duration of antibiotic use and reduce the intensity of broad-spectrum

antibiotics, so as to help clinical effective judgment and treatment decision.
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Table 1.

Comparison of clinical data between mNGS group and conventional culture group

WS SR mNGS 4]

WHE A mNGS4

WA bR (n=58) (n=59) Gitw(d  P{H | WEHEE (n=58)  (n=s9) ZIHME Pl
HRLBI(%) ] 0.268  0.605 || i ik (1 7 4k [ 51 (%) ] 1676 0.416
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Table 2. Pathogen composition in patients with
intracranial infection
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Table 3. Comparison of the positive rate of CSF between
mNGS and microbial culture in mNGS group (case)*
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Table 4. Comparison of adjustments in antibiotic
treatment regimens following the return of cerebrospinal
fluid microbial culture and mNGS results [case (%)]*

205 1% % 2% A A4 T+2%
R SR 58 17(29.31)  28(48.28)  13(22.41)
mNGS 41 59 5( 8.47)  39(66.10) 15(25.42)

*7 = - 1917, P = 0.055, mNGS, metagenomic next - generation
sequencing, 7 4k K 20 = 45 — Q)7

R5 mNGSHFIH MK I= 4R A R &
[#1(%) ]

Table 5. Antibiotic use in mNGS and conventional
culture group [case (%)]

ik Z Ak R SR 4L (n=58) mNGS4 (n=59)
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AR 1( 1.72) 3( 5.08)
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mNGS, metagenomic next-generation sequencing, 7 3 [ 41 24 55 —
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Table 6. Comparison of ICU stay, total hospital stay and
mortality rate between mNGS group and conventional
culture group
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714 -0.716 -0.933 —
P 0.474 0.351 0.496
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metagenomic next-generation sequencing, 7% 3 [ 241 2255 QI ¥
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Acute Physiology and Chronic Health Evaluation I
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delayed encephalopathy after acute carbon monoxide
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1-methyl-4-phenyl-1, 2, 3, 6-tetrahydropyridine( MPTP)
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simplified acute physiology score Il (SAPSII )
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fiiNHE  intracranial pressure(1CP)
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Infectious Diseases Society of America(IDSA)
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National Institutes of Health Stroke Scale( NIHSS)
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rapid eye movement(REM )



