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ABSTRACT

Introduction: Clinical metagenomic next-gen-
eration sequencing (mNGS) has proven to be a
powerful diagnostic tool in pathogen detection.
However, its clinical utility has not been thor-
oughly evaluated.
Methods: In this single-center prospective
study at the First Affiliated Hospital of Soochow
University, a total of 228 samples from 215
patients suspected of having acute or chronic
infections between June 2018 and December
2018 were studied. Samples that met the mNGS
quality control (QC) criteria (N = 201) were
simultaneously analyzed using conventional

tests (CTs), including multiple clinical micro-
biological tests and real-time PCR (if
applicable).
Results: Pathogen detection results of mNGS in
the 201 QC-passed samples were compared to
CTs and exhibited a sensitivity of 98.8%,
specificity of 38.5%, and accuracy of 87.1%.
Specifically, 109 out of 160 (68.1%) CT?/
mNGS? samples exhibited concordant results
at the species/genus level, 25 samples (15.6%)
showed overlapping results, while the remain-
ing 26 samples (16.3%) had discordant results
between the CT and mNGS assays. In addition,
mNGS could identify pathogens at the species
level, whereas only the genera of some patho-
gens could be identified by CT. In this cohort,
mNGS results were used to guide treatment
plans in 24 out of 41 cases that had available
follow-up information, and the symptoms were
improved in over 70% (17/24) of them.

Jie Xu and Peng Zhou have contributed equally to this
work.

Supplementary Information The online version
contains supplementary material available at https://
doi.org/10.1007/s40121-023-00790-5.

J. Xu � H. Fu � J. He (&)
Clinical Laboratory Center, The First Affiliated
Hospital of Soochow University, Suzhou 215031,
China
e-mail: junhe1964@163.com

P. Zhou � Q. Han � L. Wang
Center of Translational Medicine and Clinical
Laboratory, Dushu Lake Hospital Affiliated to
Soochow University, Suzhou 215028, China

J. Liu � W. Wu � Q. Ou � Y. Ma
Dinfectome Inc., NanjingJiangsu 210000, China

L. Zhao
Department of Laboratory Medicine, Ren Ji
Hospital, Shanghai Jiao Tong University School of
Medicine, Shanghai 200127, China

J. He
HLA Laboratory of Jiangsu Institute of Hematology,
Collaborative Innovation Center of Hematology,
The First Affiliated Hospital of Soochow University,
13/F (West), Hospital Comprehensive Building,
No.899 Ping Hai Road, Suzhou 215031, Jiangsu,
China

Infect Dis Ther (2023) 12:1175–1187

https://doi.org/10.1007/s40121-023-00790-5

https://doi.org/10.1007/s40121-023-00790-5
https://doi.org/10.1007/s40121-023-00790-5
https://doi.org/10.1007/s40121-023-00790-5
https://doi.org/10.1007/s40121-023-00790-5
http://crossmark.crossref.org/dialog/?doi=10.1007/s40121-023-00790-5&amp;domain=pdf
https://doi.org/10.1007/s40121-023-00790-5


Conclusion: Our data demonstrated the ana-
lytic performance of our mNGS pipeline for
pathogen detection using a large clinical cohort
and strongly supports the notion that in clinical
practice, mNGS represents a valuable supple-
mentary tool to CTs to rapidly determine etio-
logical factors of various types of infection and
to guide treatment decision-making.

Keywords: Metagenomic next-generation
sequencing; Pathogen detection; Infectious
disease; Treatment decision-making

Key Summary Points

Why carry out this study?

Rapid and broad detection of pathogens in
infectious diseases is critical for diagnosis
and timely treatment, especially in severe
conditions.

The application value of metagenomic next-
generation sequencing (mNGS) in real-world
clinical practice was investigated in a large
cohort with diverse pathogens and multiple
sample types.

What was learned from the study?

The pathogen detection results of mNGS
were comprehensively compared with
conventional tests and exhibited a
sensitivity of 98.8%, specificity of 38.5%,
and accuracy of 87.1%.

The value of mNGS results in guiding
treatment plans was also demonstrated in
this study, which emphasized that mNGS
represents a powerful supplementary tool
not only in diagnosis but also in treatment
decision-making.

INTRODUCTION

Metagenomic next-generation sequencing
(mNGS) is a rapid and universal pathogen
detection method for infectious disease

diagnostics. Since the first diagnosis of an
infected patient using mNGS in 2014, mNGS
has contributed significantly to the diagnosis of
infections in recent years [1–3]. All types of
infectious pathogens, such as bacteria, fungi,
viruses, and parasites, can be detected using
mNGS, with no need for preclinical information
[4]. Additionally, mNGS can be performed
within 48 h, offering opportunities to save lives.
To date, some in-house mNGS methods have
been built for pathogen detection. The appli-
cation of mNGS to different infected body fluids
and tissue samples provides a faster sample-to-
answer time for pathogen detection and pre-
sents high accuracy compared to conventional
tests (CT) [5–10]. CTs have been the foundation
of microbial infection detection in clinical
practice for many decades. They include diverse
clinical microbiological tests (CMTs) such as
culture, Gram staining, acid-fast staining, and
serological assays as well as real-time PCR.
While bacterial culture remains the gold stan-
dard test for infection diagnosis, it is often time
consuming and exhibits a relatively low sensi-
tivity. Serological assays, such as (1–3)-b-D-glu-
can (G) and Aspergillus galactomannan (GM),
are commonly used for diagnosing fungal
infections. Real-time PCR has emerged as a
rapid and sensitive method for pathogen
detection by quantifying microbial DNA or
RNA, but it may still require the pre-identifica-
tion of specific pathogen targets. Thus, none of
these CTs can comprehensively detect all
potential pathogens in a single run, unlike
mNGS.

Despite the significant advantages of mNGS
over CTs in detecting pathogens, there are
multiple technical and regulatory obstacles
preventing this technology from being used
widely, and it remains in the early stage of
clinical adoption [11, 12]. A limited number of
large-scale validation studies of the clinical
performance of mNGS have been reported
[13–15]. Furthermore, whether mNGS diagnos-
tic results can inform clinical decision-making
remains to be answered. Here, we utilized an
mNGS pipeline to detect pathogens from mul-
tiple sample types and compared the results
with those from CTs, demonstrating the clinical
utility of mNGS in real-world clinical practice.
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METHODS

Patient Enrollment and Study Design

We prospectively collected 228 samples from a
total of 215 patients suspected of having acute
or chronic infections of the lower respiratory
tract, bloodstream, central nervous system, etc.,
who were admitted to the First Affiliated
Hospital of Soochow University in Suzhou,
China, between June 2018 and December 2018.
The samples were analyzed by the Department
of Pathology using CMTs (accompanied by real-
time PCR for CMT-negative samples) and
simultaneously using mNGS. Patients over
18 years old and with characteristic clinical
signs, symptoms, and laboratory tests suggest-
ing infections were included in this study.
Exclusion criteria included sample unavailabil-
ity, an infection with manifest symptoms
indicative of a known pathogen, and other
ineligible conditions determined by investiga-
tors. This study was approved by the ethics
committee of the First Affiliated Hospital of
Soochow University (no. 2018-189) and was
conducted according to the principles of the
Helsinki Declaration. Written informed consent
was collected from each patient for their par-
ticipation in and the publication of this study.

CMT and Real-Time PCR

Sputum and bronchoalveolar lavage fluid
(BALF) samples were inoculated onto sheep
blood or chocolate agar plates. Positive blood
culture bottles were used to prepare Gram stains
and were subcultured on sheep blood or
chocolate agar plates. The sheep blood and
chocolate agar plates were incubated at 35 �C in
5% CO2. Brucella agar plates were incubated
anaerobically and were used to subculture bac-
teria from positive anaerobic blood culture
bottles. Colonies on the plates were recovered
using a 10-lL inoculating loop and spotted onto
a target slide prepared according to the manu-
facturer’s instructions for analysis using the
Vitek MS system and the accompanying soft-
ware (version 2.0; BioMérieux, France).

The diagnosis of tuberculosis infection was
performed using the Kinyoun cold Ziehl–Neel-
sen stain (Baso, China). Plasma cytomegalovirus
and Epstein–Barr virus DNA levels were assessed
using real-time PCR (DaAnGene, China). Sero-
logical fungus (1–3)-b-D-glucan (G) and Asper-
gillus galactomannan (GM) assays were used for
the serological diagnosis of fungal infections
(Dynamiker Biotechnology, China).

mNGS Assay, Sample Processing,
and Nucleic Acid Extraction

Clinical samples were pre-processed for mNGS
as follows. Peripheral blood samples were cen-
trifuged at 1800g for 10 min at 4 �C, and spu-
tum/BALF samples were liquefied by 0.1%
dithiothreitol for 1 h at 60 �C. Then an in-house
host DNA depletion pipeline was performed,
followed by DNA extraction using the QIAamp�

Circulating Nucleic Acid Kit (Qiagen) or the
Tiangen Magnetic DNA Kit (Tiangen) according
to the manufacturer’s instructions. A no-tem-
plate control (NTC) for each batch was pro-
cessed in parallel with the clinical samples. The
quantity, quality, and purity of extracted DNA
were evaluated for each sample using Qubit,
agarose gel electrophoresis, and NanoDrop,
respectively.

Library Construction and Sequencing

Plasma cell-free DNA was used directly for
library preparation, while DNA extracted from
sputum and BALF was sonicated into
150–300 bp fragments with ultrasonication
parameters of 30 s on and 30 s off for 10 cycles
(Bioruptor Plus, Diagenode). All DNA libraries
were constructed using the KAPA Hyper Prep Kit
(KAPA Biosystems) or the Hieff NGS OnePot II
DNA Library Prep Kit for Illumina (Yeasen),
following the manufacturer’s protocols.
Sequencing was performed on an Illumina
NextSeq550Dx (Illumina) sequencing system.
The samples with more than 25 ng of DNA after
library construction and over eight million raw
reads passed the quality control (QC) process.
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mNGS Database Construction and Data
Analysis

The mNGS database included the reference
genomes of human and microorganisms as well
as plasmid/cloning vector sequences. The
human reference genome, hs37d5, was down-
loaded from the UCSC Genome Browser. The
microorganism genome database, consisting of
genomes or scaffolds of 12,000? bacteria,
18,000? fungi, 4600? viruses, and 100? para-
sites, was downloaded from National Center for
Biotechnology Information (NCBI: ftp://ftp.
ncbi.nlm.nih.gov/genomes/genbank/ and ftp://
ftp.ncbi.nlm.nih.gov/genomes/refseq/), with
the assembly level matching either the com-
plete genome or chromosome criteria. Plasmid,
plastid, mitochondrion, and UniVec sequences
from NCBI RefSeq and human clone sequences
from the NCBI Nucleotide database were
downloaded to construct the plasmid and
cloning vector databases.

Raw sequencing data were split using bcl2-
fastq2, according to the sample sequence index,
and high-quality sequencing data were gener-
ated by removing low-quality reads, adapter
contamination, and duplicated and short reads
(length\ 36 bp) using Trimmomatic software.
Human host sequences were identified by
mapping to the human reference genome
(hs37d5) using bowtie2. Reads that could not be
mapped to the human genome were remapped
to the plasmid and cloning vector database. The
retained unmapped reads were aligned to the
microorganism genome database for microbial
identification using Kraken2 [16, 17].

mNGS Interpretation and Reporting

The mNGS pathogen detection pipeline was
described in previous studies [18–20], and the
criteria for detection positivity were as follows:
(i) at least one species-specific read for
Mycobacterium, Nocardia, and Legionella pneu-
mophila detection; (ii) for other bacteria, fungi,
virus, and parasites, at least three unique reads
were needed; (iii) pathogens were excluded if
the ratio of microorganism reads per million of
a given sample versus NTC was\10. A clinical

adjudication committee composed of three
physicians from the Departments of Pneumol-
ogy and Hematology and the Clinical Labora-
tory determined the final clinical diagnosis by
reviewing the etiological results, radiological
testing results, and other relevant records.

mNGS Analytical Performance
Characteristics

The limits of detection (LoDs) of the mNGS
assay were determined using 11 representative
microorganisms, including two DNA viruses,
five tough-to-lyse Gram-positive (G?) bacteria,
two easy-to-lyse Gram-negative (G-) bacteria,
and two tough-to-lyse yeast (Table 1). The
selected strains were spiked into clinically neg-
ative plasma in five tenfold serial dilutions, with
20 replicates per dilution. LoD tests were per-
formed and calculated for each organism using
the bioinformatic pipeline, as described in pre-
vious studies [18–20]. With 20 replicates per-
formed for each tested concentration in each
organism, we accepted the lowest concentration
at which C 95% detection was achieved as the
LoD.

Statistics

Comparative analyses were conducted using
McNemar’s chi-squared test and Fisher’s exact
test in the R statistical software package (version
3.6.2). P values\0.05 were considered statisti-
cally significant.

RESULTS

Patient Overview

A total of 228 samples, including 34 peripheral
blood specimens, 147 sputum specimens, and
47 BALF specimens, were collected from 215
patients. Twenty-seven patients had two or
more samples. Notably, a total of 201 samples
from 188 patients passed the QC process of the
mNGS pipeline and were included in the fol-
lowing analyses (Fig. 1A). Therein, the median
age of all cases was 58 years; 9 cases (4.8%) were
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18 years of age or younger and 21 cases (11.2%)
were older than 80 years of age. Approximately
67.6% (127/188) of the cases were male. Eighty
cases (42.6%) had lower respiratory tract infec-
tions, 7 had infections at other sites, including
bloodstream infections, while the remaining
101 had infections at unknown sites (Supple-
mentary Information: Table S1).

Performance Evaluation of the mNGS
Assay

The LoDs for 11 representative species are
shown in Table 1, and range from 10 to 16,000
copies/mL (Table 1). Notably, the genome size
of a given pathogen could be a significant factor
affecting the LoD. For instance, the LoD of
Cryptococcus neoformans, with a 19-Mb genome,
was 10 copies/mL, while adenovirus type 35,
with a much smaller genome (0.035 Mb), could
be detected at 16,000 copies/mL.

In silico data simulation was performed to
evaluate the performance of the mNGS analyt-
ical pipeline as follows. One thousand species
were randomly selected from the microorgan-
ism genome database and 50 sequencing reads
from each selected organism were computa-
tionally generated, which were then mixed into

the whole-genome sequencing results of a
healthy donor to generate a simulated dataset of
eight million reads. The pathogen analytical
pipeline was repeated 10 times and the detec-
tion rates were all over 82%, demonstrating the
reliability of this analytic pipeline (Supplemen-
tary Information: Fig. S1).

Comparison of the mNGS and CT Results
for the Clinical Samples

All clinical samples underwent CMT analysis,
and 12 CMT-negative samples had sufficient
remaining volume for a real-time PCR test
(positive rate: 7/12, 58.3%). Either CMT? or
PCR? samples were considered CT?. As shown
in Fig. 1, 201 out of 228 (88.2%) samples passed
the QC process of the mNGS analysis. The pass
rates for different sample types were comparable
(blood: 85.3%, BALF: 87.2%, sputum: 89.1%).
Compared to the CT results, mNGS exhibited
98.8% sensitivity in all 201 samples, with 100%
for blood, 96.6% for BALF, and 99.2% for spu-
tum samples, respectively (Fig. 2A). The overall
specificity was 38.5% and the accuracy was
87.1%. A total of 160 samples (79.6%, 160/201)
were positive for both mNGS and CT, and 15
(7.5%) were double negative (Fig. 2B). 109 out

Table 1 Limits of detection (LoDs) of the mNGS assay for 11 representative pathogens

Subgroup Type Species Limit of detection (copies/mL) Genome size (Mb)

Bacteria G? Bacillus subtilis 270 4.22

G? Staphylococcus aureus 40 2.82

G? Listeria monocytogenes 37 2.94

G? Lactobacillus fermentum 570 1.93

G? Enterococcus faecalis 385 2.87

G- Salmonella enterica 230 4.86

G- Pseudomonas aeruginosa 160 6.26

Fungi – Saccharomyces cerevisiae 150 11.83

– Cryptococcus neoformans 10 18.56

Virus – Cytomegalovirus 1800 0.23

– Adenovirus type 35 16,000 0.035
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of 160 double-positive samples exhibited con-
cordant results between mNGS and CT, of
which 77 were concordant at the species level
and 32 were concordant at the genus level
(Fig. 2B). An additional 25 samples showed
overlapping results between mNGS and CT,
with the same pathogen detected at least once.
The remaining 26 samples had discordant
results between mNGS and CT. The pathogen
composition analysis of the 109 samples with
concordant results of mNGS and CT showed
that most of them were infected by single bac-
teria, including 38.5% G- bacteria, 20.2%
G? bacteria, and 10.1% Mycobacterium tubercu-
losis (MTB), followed by 24.8% of samples with

polymicrobial infections (multiple bacteria,
20.2%; bacteria plus fungi, 3.7%; fungi plus
viruses, 0.9%). Only a small proportion of the
samples had viral (1.8%) and fungal (4.6%)
infections (Fig. 2B).

The number of samples that were positive for
each pathogen is summarized in Fig. 3A, and
the positive rates for bacterial pathogens
(p\ 0.05) and viruses (p\0.001) were found to
be significantly higher when using mNGS than
CTs (Fig. 3B). However, more fungi-infected
samples were identified by CTs. Notably, for
some pathogens, the species level could only be
identified by mNGS, while CTs could identify
pathogens at the genus level, such as Neisseria

Fig. 1 Metagenomic analysis of clinical samples and
quality control (QC) data. A Overview of the study
design and sample filtering in this study. B Scatter plot
showing the distribution of quality metrics of all samples
(N = 228) in the total amount of DNA after library

construction (x-axis) and raw reads (y-axis). The gray
dashed line indicates the filter criteria (25 ng and 8
million). C mNGS QC process. The stacked column
chart shows the percentages of the samples that passed and
failed for each sample type
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and Candida. Fourteen bacteria, two fungi, and
four viral species were only detected by mNGS.

Application of mNGS Results in Clinical
Diagnosis and Treatment Decision-
Making

Among the samples whose results were not
concordant between mNGS and conventional
tests, 41 cases had follow-up medication infor-
mation. The results of mNGS led to the modi-
fication of treatment in 58.5% (24/41) of cases
(Fig. 4), including 14 with overlapping (N = 7)

or discordant (N = 7) pathogens between mNGS
and CTs and 10 that were only mNGS? (Sup-
plementary Information: Table S2). Specifically,
16 patients received antibiotic therapies with
mNGS-detected Klebsiella pneumoniae, P. aerugi-
nosa, or L. pneumophila infections, and the
antiviral treatments oseltamivir and ganciclovir
were given to 3 patients. Five patients who had
Cryptococcus neoformans, Pneumocystis jirovecii,
or Candida glabrata infections, as indicated by
the mNGS results, were administered antifungal
treatments. Over 70% (17/24) of the patients
who received mNGS-guided therapies showed

Fig. 2 Validation of the mNGS assay and performance
analytics. A 2 9 2 contingency tables comparing the
performance of mNGS relative to CTs for 201 samples
that passed the mNGS QC threshold. Performance

analytics including sensitivity, specificity, and accuracy are
shown below each table. The comparison was performed
using Fisher’s exact test. B Comparison of the mNGS and
CT results
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significant improvements in their infectious
symptoms (Supplementary Information:
Table S2). However, the mNGS results did not
assist treatment decision-making in the

remaining 17 cases. For instance, the original
therapies were maintained in 11 cases, and the
pathogens detected by mNGS were not deemed
the etiology in 4 cases where antibiotic

Fig. 3 Pathogens detected by mNGS and/or CT assays.
A Pathogens that tested positive either by mNGS or CTs
are grouped into three categories: bacteria, fungi, and
viruses. B The total number of positive samples for each
category is summarized in the bar plot. *p\ 0.05;
***p\ 0.001. 1Viridans streptococci include Streptococcus
oralis, Streptococcus anginosus, Streptococcus mitis, and

Streptococcus pseudopneumoniae. 2For the samples which
are positive in both CTs and mNGS, 8/14 samples of
Mycobacterium tuberculosis, 13/13 samples of Neisseria
subflava, 1/9 samples of Corynebacterium striatum, 4/4
samples of Neisseria elongate, 1/1 samples of Neisseria
flavescens, and 4/7 samples of Candida albicans were only
detected at genus level by CT
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treatments were given to patients with mNGS-
detected fungal infections. One patient whose
sample was positive in both mNGS (Hae-
mophilus parainfluenzae) and CTs (viridans
streptococci) was later diagnosed with lung
cancer and received chemotherapy. One
mNGS-/CT? patient was treated with
antibiotics.

Three representative CT-negative patients
were cured by the mNGS-advised treatment.
P19 was a 54-year-old male who was admitted to
the hospital after 5 days of fever and cough.
Legionella pneumophila was detected by mNGS in
his BALF sample. After the completion of a
10-day course of moxifloxacin (BAYER Avelox),
significant resolution of the clinical symptoms
was observed. In the second case, an 83-year-old
male patient (P38) with fever and chest pain for
2 weeks was CT-negative but Cryptococcus neo-
formans infection was identified by mNGS in his
blood sample. The patient was then treated with
an 18-day course of voriconazole, and his
symptoms were resolved before discharge. P1,
an 80-year-old male, experienced foamy urine
for over 6 months and was admitted to the
hospital after 10 days of chest pain and short-
ness of breath. The original CT result was also
negative in this case and Pneumocystis jeroveci

was detected in blood, sputum, and BALF sam-
ples using mNGS. A 12-day course of ganci-
clovir, tigecycline, meropenem, caspofungin
(Cancidas), and sulfamethoxazole tablet
resolved his clinical symptoms.

DISCUSSION

The CMT is the most basic tool for growing
most microorganisms, but it requires consider-
able amounts of laboratory equipment, con-
sumables, and time to detect pathogens, which
delays the targeted treatment for infections
[21]. Considering the rapid turnaround and
high sensitivity of mNGS, it may hasten clinical
decision-making and guide clinical laboratories
to adjust the culture conditions for fastidious or
specific microorganisms, which may increase
diagnostic and prognostic accuracy and
improve treatment efficacy. In our study, all
viruses (6/6) and approximately half of the
bacteria (29/44) and fungi (5/10) were only
detected by mNGS in at least one sample
(Fig. 3A), as the culture incubation of some
organisms is difficult or even impossible using
existing cultivation approaches. In our cohort, a
total of 24 samples only presented positive
pathogen detection by mNGS, including Legio-
nella pneumophila, Cryptococcus neoformans,
Pneumocystis jirovecii, and Aspergillus fumigatus,
which were difficult to detect using traditional
methods.

We demonstrated a 98.8% sensitivity of
mNGS, whereas that of CTs ranged from 47.9%
[22] to 92.9% [23] in previous studies. Back-
ground interference that is generally from
human host DNA is a major factor limiting the
sensitivity of mNGS, as it is unbiasedly
sequenced with pathogens. Given the influx of
immune cells during the infection, the human-
to-microbial DNA ratio may be even higher in
samples from inflamed or infected sites than in
those from healthy sites. The overabundance of
human sequencing reads in clinical samples can
surpass 90% in sputum [24] and 99.9% in cere-
brospinal fluid [25].

The overall rate of pathogen detection using
mNGS was significantly higher than the rates
achieved using other methods [26], especially

Fig. 4 The application of mNGS results in clinical
diagnosis and treatment decision-making. The mNGS
results were adopted to build and improve treatment plans
in 24 out of 41 cases that had available follow-up
treatment information
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for respiratory samples such as BALF and spu-
tum. In previous studies, the positive detection
rate using mNGS in BALF was 65%, which was
much higher than that of microbiological tests
(35%) [27]. For severe and critically ill patients,
the positive detection rate obtained using
mNGS was 92.3% in BALF and 66.7% in sputum
samples [28]. A previous study of pneumocystis
pneumonia diagnosis demonstrated that Pneu-
mocystis jirovecii was detected in all BALF, spu-
tum, and blood samples using mNGS, while
only 38% (5/13) of the samples were positive
using conventional methods [29]. Furthermore,
mNGS exhibited a high sensitivity for pathogen
detection in BALF samples and can be used to
guide clinical practice [30]. However, the dif-
ference between the mNGS and CT results for
sputum samples was not significant in this
study (p[ 0.05), which might be due to the
small number of negative samples.

Previous studies suggested that mNGS was
less likely to be affected by prior antibiotic usage
than culture and susceptibility testing
[13, 31, 32], as cell-free DNA may remain
stable during the first week of treatment and is
eliminated from the liver within 2–3 weeks if a
favorable treatment outcome is observed
[33, 34]. A retrospective review showed that
inappropriate initial antimicrobial therapies for
the treatment of septic shock occur in about
20% of patients and are associated with a five-
fold reduction in survival [35]. The overall
concordance rate between mNGS and CT in this
study proved that mNGS could be an effective
method for clinical pathogen detection, which
has been discussed in multiple clinical mNGS
studies [13, 36–38].

The clinical impacts of mNGS on the diag-
nosis and treatment of infections were evalu-
ated in this study. Notably, mNGS and CTs
showed identical detection results for 124 cases
(109 samples with concordant results and 15
double-negative samples), which indicates that
mNGS can play an important role in deter-
mining the etiologies of infectious diseases. We
also observed 15 double-negative cases whose
clinical condition was improving without
symptoms of an active infection. Such obser-
vations can thus help clinicians to appropriately
manage antibiotic treatments for patients.

This study exhibits several limitations that
warrant consideration. First, the dearth of
available samples constrained result validation
by real-time PCR for some cases. Secondly, the
study predominantly focused on sputum and
BALF samples, which leads to a bias towards
respiratory infection in the cohort. The inade-
quate representation of other sites of infection
and sample types deserves further attention.
Lastly, as it is a single-center study, regional bias
and a restricted sample size are unavoidable.
Thus, it is imperative that future studies employ
larger cohorts and conduct more comprehen-
sive assessments to address these limitations.

CONCLUSIONS

In conclusion, we utilized the mNGS assay to
detect pathogens in multiple types of clinical
samples and compared the results with those
from parallel-performed CTs. The results of this
comparison suggest that the application of
mNGS as a supplementary method for pathogen
detection and treatment decision-making
should be promoted in clinical practice,
although it is necessary to be aware of its addi-
tional costs.
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