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Purpose: We analyzed the clinical concordance of mNGS test results from blood samples and improved the clinical efficiency of
mNGS in the diagnosis of suspected sepsis pathogens.

Patients and Methods: In this study, 99 samples of suspected blood flow infection were included for plasma mNGS, and the
correlation between mNGS results and blood culture results, serum inflammatory indices, clinical symptoms and antibiotic treatment
was analyzed, as well as the comparison with the detection rate of BALF pathogens, as well as the classification of different pathogens
in the mNGS results were analyzed.

Results: The mNGS pathogen detection rate was higher than that of traditional blood culture (83.02% vs 35.82%). The rate of the
mNGS results being consistent with the clinical diagnosis was also higher than that of traditional blood culture (58.49% vs 20.75%).
This study shows that bacteria and fungi are the main pathogens in sepsis, and viral sepsis is very rare. In this study, 32% of sepsis
patients were secondary to pneumonia. Compared with the pathogen detection rate using alveolar lavage fluid, the detection rate from
plasma mNGS was 62.5%. Samples were also easy to sample, noninvasive, and more convenient for clinical application.
Conclusion: This study shows that compared with blood culture, the detection rate of mNGS pathogen that meets the diagnosis of
sepsis is higher. We need a combination of multiple indicators to monitor the early diagnosis and treatment of sepsis.
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Introduction

Metagenomic next-generation sequencing (mNGS), a new pathogen detection technology, does not rely on sequence
amplification of specific gene primers. It is increasingly used in clinical pathogen detection due to its short sequencing
time' and high sensitivity, and the approximate detection sensitivity range is 68%-88%.%> We found that the overall
pathogen detection sensitivity using mNGS was significantly higher than that of conventional cultures, especially in
blood samples. mNGS is also more sensitive in samples containing low levels of nucleic acids from microorganisms and,
thus, is less affected by antimicrobial therapy.* Additionally, the rate of positive mNGS results may be constant over
different time points after sepsis.’

Severe cases of blood infection will lead to multiple organ failure, neurocognitive impairment, and even death.®’
Therefore, rapid diagnosis and preliminary treatment are needed in clinics. Blood culture is the most commonly used
method to identify pathogens in sepsis, but it is time-consuming and susceptible to contamination. The positive rate in
culture is approximately 30-40%," and the spectrum of disease detection is limited. Therefore, mNGS shows great
clinical value for pathogen detection in suspected sepsis.” Plasma mNGS detects circulating free DNA (cfDNA), a small
nucleic acid fragment filtered into the blood or sterile body fluid after microbial death and lysis.” The commercial
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quantitative plasma mNGS test (ie, the Karius test) was first described in 2019 and used to study and evaluate the true
clinical manifestations of the mNGS test in sepsis patients.*'°

However, there is great controversy in the clinical interpretation of mNGS tests, such as the judgment of low
sequence number viruses and how to evaluate whether there are pathogenic bacteria for the detected suspected
environmental or human-colonized microbial flora.'' Therefore, clarifying the concordance between mNGS and the
actual clinical diagnosis can best reflect the clinical value of mNGS technology. In the clinical verification conducted by
Timothy and other experts, 350 patients who met the diagnostic criteria of sepsis were tested. The diagnostic sensitivity
of blood mNGS was 93.7%, and the detection consistency was 84.8% compared with the gold standard of microbial
diagnosis.'® In this study, we aimed to analyze the concordance between the results of laboratory plasma mNGS reports
and clinical diagnoses, hoping to improve doctors’ confidence in the results of mNGS so that mNGS can be better used

for the early diagnosis of sepsis.

Materials and Methods
Study Population

We retrospectively reviewed 99 blood samples from 92 patients with suspected bloodstream infection from
July 2021 to January 2022, The exclusion criteria were as follow: (1) Did not agree to take the mNGS detection.
(2) Unqualified specimens and incomplete clinical data, such as those of patients who received mNGS detection in
the outpatient department or those who did not receive follow-up treatment in our hospital. The 99 blood samples
included 2 patients underwent a DNA mNGS test twice and 5 patients underwent DNA and RNA mNGS tests
simultaneously. We also analyzed the mNGS results of blood samples and bronchoalveolar lavage fluid (BALF)
samples from 8§ patients with sepsis secondary to pneumonia and the sampling interval less than 24 hours. The study
was approved by the ethics committee of Taizhou Hospital and was in line with the Declaration of Helsinki (No:
K20220930).

In the clinic, pathogen diagnosis was made according to a comprehensive analysis of the clinical examinations,
mainly based on conventional culture results, and the purpose of this study was to judge the clinical concordance of
mNGS results with the blood culture results, clinical antibiotic adjustment, relevant inflammatory indicators and
clinical symptoms.'? Then, the clinical efficiency of mNGS in the diagnosis of suspected sepsis pathogens could be
improved. Experienced clinicians diagnose patients with sepsis according to the sepsis 3.0 diagnostic criteria jointly
issued by the Society of Intensive Care Medicine (SCCM) and the European Society of Intensive Care Medicine
(ESICM)," in which the definition of sepsis is life-threatening organ dysfunction caused by the uncontrolled
response of the body’s to infection. Sepsis 3.0 = infection + SOFA score > 2, SOFA score: sequential organ failure
score.

Clinical Data Collection

The clinical data collection of the selected subjects included sex, age, and basic diseases and complications, routine blood
examination, procalcitonin (PCT), C-reactive protein (CRP), interleukin-6 (IL-6); EICU stay days, hospital stay days,
breathing, heart rate; temperature (greater than 38.5 °C or not), experiential antibiotic use after admission and antibiotic
use after sepsis and fever, blood culture results, and mNGS bacteria and sequence number results. The main observation
index of clinical efficacy was whether the patient was discharged from the hospital or died.

For patients suspected of sepsis, blood was collected simultaneously for mNGS and blood culture within 24 hours.
Blood culture was using Thermo Scientific culture bottles with two sets of aerobic and anaerobic culture respectively in
the blood culture instrument BD BACTEC™ FX40 (Becton Dickinson). VITEK ® MS mass spectrometer was used to
identify the strains of Positive blood culture bottles. In addition, for some patients with sepsis secondary to pneumonia,
blood and BALF were collected simultaneously within 24 hours for mNGS. The microbial nucleic acid sequences of the
samples were analyzed by high-throughput sequencing technology, and then identified by comparing with the nucleic

acid sequences of the existing microorganisms in the database.
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Sample Processing and DNA Extraction

A volume of 3 mL of blood was drawn from patients, placed in a blood collection tubes, stored at room temperature for
3—-5 minutes before plasma separation and centrifuged at 3000 rpm for 10 minutes at 4°C within 8 hours of collection,
plasma was transferred to new sterile tubes. DNA was extracted from 300 pL of plasma using TIANamp Micro DNA Kit
(DP316, TIANamp Biotech, Beijing, China) following the manufacturer’s instructions. The extracted DNA was used for
DNA library construction.

BALF was collected based on the standard clinical procedure. BALF was inactivated at 65°C for 30 minutes
immediately after collection. Add 2 times the volume of protease K, 37°C metal bath for 30 minutes. 0.5 mL
Pretreatment sample and 7.2 pL Wall lysozyme which were putted into 1.5 mL microcentrifuge tube were mixed and
centrifuged, and the metal bath is at 30°C for 10 minutes. Transfer the above to a new 1.5 mL microcentrifuge tube, and
Rejoin 0.25 mL glass beads at 1500 RPM for 20 minutes, then 8000 RPM centrifugation for 30 seconds. 0.3 mL sample
was separated into a new 1.5 mL microcentrifuge tube and DNA was extracted using the TIANamp Micro DNA Kit
(DP316, TIANGEN BIOTECH) according to the manufacturer’s recommendation.

Library Construction and Sequencing

The library was constructed by DNA fragmentation, end repair, linker connection, and PCR. The fragment size of the
Agilent 2100 Bioanalyzer quality control library was approximately 300 bp. A Qubit dsDNA HS assay kit (Thermo
Fisher Scientific Inc.) was used to qualify the concentration of the DNA library. The constructed library was pooled and
cyclized, and then DNA nanoball (DNB) nanospheres were generated by rolling ring replication (RCA). The prepared
DNB nanospheres were loaded into the sequencing chip and sequenced using the BGISEQ-50 platform.'* The sequen-
cing strategy was single-end 50 bp. At least 2 Gb of raw data was produced from each sample.

Bioinformatics Analysis
The low-quality reads were removed to obtain high-quality data. Via BWA (BWA: http://bio-bwa.sourceforge.net/)

Alignment removes the data of human reference genome sequence from high-quality data.'> The remaining data were
classified by aligning to the Pathogens metagenomics Database (PMDB, a commercial pathogen genome catalog
developed and owned by BGI-Shenzhen, China). The version used in this study was PMDB v6.0, and it was used to
obtain the sequence number that can match a certain pathogen, and judge the possible pathogen according to the
sequence number and other clinical tests. In the interpretation of clinical samples, viral, bacterial and fungal pathogens
were reported as positively detected if more than 3 aligned reads were detected in the sample. Parasites were reported as
positively detected if more than 100 specifically aligned reads were detected in the sample. Strictly aligned sequence
book of Mycobacterium tuberculosis is greater than 1. The reference database contains 6350 bacteria, 1064 fungi, 4945
viruses, and 234 parasites.

Statistics Analysis

First, categorical variables are reported as numbers (percentages). The chi-square test and Fisher’s exact test were used to
evaluate independent binomial variables, and the difference of Clinical symptoms and laboratory inflammatory indicators
were detected by the Mann—Whitney test. P < 0.05 was considered statistically significant. SPSS statistical package 22.0
software is used for statistical analysis, and plotted using GraphPad Prism 7 software. Furthermore, the sequencing reads
of each sample were standardized according to the number of reads per million (RPM) of the total sequencing reads.
Then, the cor. test function in R software (R-4.1.2) was used to calculate the Pearson correlation coefficient between each
microbial ecological diversity index and clinical phenotype.

Results

Clinical Information
In our study, 99 blood samples (92 hospitalized patients, 62 males and 30 females) were enrolled for the mNGS test and
mean age was 59.19+18.89 years. According to the definition of sepsis and SOFA score, 71 patients were diagnosed with
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sepsis, of which 61 patients had positive mNGS test results in blood samples. In-depth clinical evaluation revealed that
32 patients had sepsis secondary to pneumonia. The statistics for the clinical information are shown in Table 1.

mNGS Results and Clinical Concordance
Sixty-eight out of 99 blood samples tested by mNGS were submitted to blood culture at the same time. Figure 1A shows the
original results comparing pathogen detection rates of different disease groups in mNGS and blood culture. Figure 1B
shows the clinical concordance comparison of the detection rate of pathogens that met the clinical diagnosis under different
disease groups for mNGS and blood culture. In the chi-square test of the positive rate, there were significant differences in
mNGS and blood culture among the overall group, sepsis group, and unknown group. At the same time, there were no
significant differences in the nonsepsis group because of the small number of samples. Figure 1C and D shows the
consistency of the detection rate of mNGS and blood culture (positive 18.52% vs 10.47%; negative 9.26% vs 29.07%).
The results of mNGS in 68 blood samples were further evaluated for sensitivity between laboratory results and
clinical results in the sepsis and nonsepsis groups. In the laboratory results, the sensitivity of mNGS in the diagnosis
of sepsis was 83.02%, and the positive predictive value was 97.78%; The sensitivity of blood culture in the diagnosis of
sepsis was 35.85%, and the positive predictive value was 100%. In the clinical concordance results, the sensitivity of
mNGS in the diagnosis of sepsis was 58.49%; and the sensitivity of blood culture was 20.75%. The results indicated that
the detection sensitivity of mNGS was higher than that of blood culture (83.02% vs 35.85%, 58.49% vs 20.75%; P <
0.05). (Figure 1E and F).

Table | Clinical Characteristics of mNGS Results of 99 Blood

Samples
Characteristic n (%) or Average * SD
Female 30 (32.6)
Male 62 (67.4)
Sepsis 71 (71.7)
Pulmonary infection 32 (32.3)
Urinary tract infection 6 (6.1)
Gastrointestinal tract infection I ()
Lower limb infection 33
Cancer 19 (19.2)
Immunodeficiency 9 (9.1)
Respiratory failure 34 (34.3)
Microbial detection 86 (86.9)
Non restricted antibiotics 12 (12.1)
Restricted use of grade antibiotics 46 (46.5)
Special use grade antibiotics 66 (66.7)
Mortality I (12.0)
Age (years) 5919
SOFA 5+4
EICU stay (days) 25+47
WBC (x109/L) 915
CRP (mg/L) 153+80
PCT(ng/mL) 121
IL-6(pg/mL) 1260+1739
Temperature(°C) 38+
Breathing 215
Heart rate(BPM) 97+20
Hospital stay(days) 26+37

Abbreviations: SOFA, Sequential Organ Failure Assessment; CRP, C-reactive protein; IL-
6, Interleukin-6; PCT, procalcitonin; WBC, white blood cell; BPM, beat per minute; SD,

standard deviation.
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Figure | Comparison of the detection rate between the original results of mMNGS and the clinical concordance results (true positive) and blood culture. (A and B) 68
specimens of mMNGS and blood culture at the same time were divided into sepsis group, non-sepsis group and unknown group, (A) is the positive detection rate of the
original report, and (B) is the positive detection rate of the clinical concordance report. In the overall group (P < 0.001), the sepsis group (P < 0.001) and the unknown group
(P < 0.001), there were significant differences in mMNGS and blood culture results, but there was no difference in the non-sepsis group due to the small number of samples (P
> 0.05). (C and D) Clinical concordance of mNGS and blood culture in the original report and the clinical concordance report. (E and F) the two groups of tables show the
comparison of detection sensitivity and positive predictive value of mMNGS and blood culture in the original report and clinical concordance report.

Notes: **P < 0.001. +, positive. -, negative.

Abbreviation: PPV, positive predictive value.

Adjustment of the Medication Plan in the Clinical Concordance and Nonconcordance

Groups of Sepsis Patients

In our study, among the patients diagnosed with sepsis, 61 cases had positive reports from mNGS, 43 cases were
clinically concordant reports, and 24 of them were empirical treatments covering the pathogenic bacteria detected by
mNGS. Therefore, clinicians continued treatment; In 7 cases, practical treatment covered part of the pathogenic bacteria
detected by mNGS. At the same time, fungi or viruses were also detected by mNGS, so the doctor added antifungal or
antiviral treatment to the original treatment. Two patients underwent mNGS detection after empirical treatment for
a period of time. The number of mNGS detection sequences was small, and the laboratory inflammation index decreased.
The doctor considered that the patient had no blood flow infection at present, so he stopped antibiotics. In one case, a part
of empirical treatment covered the detection of pathogenic bacteria of mNGS detected particular pathogenic bacteria,
such as Streptococcus suis and Leptospira interrogans, and doctors changed the drugs to more targeted treatment. One
case was clinically pathogenic bacteria detected by mNGS, but the patient died due to serious illness. One case was
clinically pathogenic bacteria detected by mNGS. However, during the treatment, the patient was repeatedly febrile and
required to be transferred to a higher hospital. The outcome was unknown. Eighteen cases were clinical nonconcordant
reports, and 18 cases of mNGS only detected a virus, but doctors did not use any antiviral drugs. The reason may be that
there were too few viruses detected. However, 10 patients continued to use empirical treatment, and 8 patients were
treated with high-efficiency antibiotics. Therefore, it was determined that these 18 patients were infected. The possible
cause is that mNGS detected no pathogenic bacteria, or the patient was not infected by blood flow but was infected in
other body parts.
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Comparison of Relevant Indices Between the Clinical Concordance and

Nonconcordance Groups in Patients with Sepsis

In the study, 61 patients diagnosed with sepsis had positive mNGS results, of which 43 were clinically concordant and 18
were clinically nonconcordant. First, Figure 2 shows the comparison of heart rate and respiration and inflammatory
indices PCT and IL-6 between the clinical concordance group and the nonconcordance group based the mNGS results. It
can be seen from the comparison in the figure that the heart rate and respiration of the patients in the clinical concordance
group were faster than those in the nonconcordance group. The PCT and IL-6 of the patients in the clinical
concordance group were also higher than those in the nonconcordance group, indicating that the patients in the clinical
concordance group were more seriously ill than those in the nonconcordance group because the clinical concordance
group had clear pathogenic bacteria in the blood flow, which is a serious sepsis disease. There are many reasons leading
to clinical nonconcordance. It is possible that the patient is only locally infected and does not have systemic blood flow
infection or that mNGS did not detect the pathogenic bacteria. Different clinical treatment schemes are different
according to the severity of the disease, and the patient’s disease outcome may also be different. This finding also
further verified the value of blood mNGS testing technology in the clinic.

Comparison of the Distribution of Bacteria, Fungi, and Viruses in the Clinical

Concordance and Nonconcordance Groups of mMNGS in Patients with Sepsis
Figure 3 shows all pathogens detected by mNGS. The pathogens in the clinical concordance group with sepsis are mainly

bacteria and fungi,'"'°

among which the most common bacteria include Escherichia coli, Pseudomonas aeruginosa,
Acinetobacter baumannii, Staphylococcus aureus, Klebsiella pneumonia, and Leptospira. The detected fungi include
Marneffei basket fungus, Aspergillus, and Candida albicans."” There were viruses detected from both the clinical
concordance group and nonconcordance group, including human y Herpes virus type 4 (EBV),'® human o Herpes
virus type 1| (HSV1), human  Herpesvirus 6B, human B Herpes virus type 5 (CMV), and various subtypes of the

macrocyclic virus,'” which were detected in both groups. Combined with clinical information, sepsis was not considered.

Comparison of Pathogens Detected by Blood and BALF mNGS in Patients with Sepsis

Secondary to Pulmonary Infection

Sepsis is a common secondary infection,”® and the primary focus is generally pulmonary infection, gastrointestinal
infection, urinary infection,?' and lower limb ulceration infection. In this study, sepsis secondary to pulmonary infection
was the most common, in which 8 patients underwent mNGS in alveolar lavage fluid and blood at the same time, as
shown in Figure 4. Pathogenic bacteria were detected in the alveolar lavage fluid and blood samples of 5 patients (5/8).
The detected bacteria included Acinetobacter baumannii, Pseudomonas aeruginosa, Staphylococcus aureus, and

A Heart rate B Breathing C PCT D IL-6
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Figure 2 Comparison of relevant indexes between clinical concordance group and nonconcordance group. (A) The heart rate of patients in the clinical concordance group
was significantly higher than that in the clinical nonconcordance group (P < 0.05 by Wilcoxon rank sum test). (B) The breathing of patients in the clinical concordance group
was significantly higher than that in the clinical nonconcordance group (P < 0.01 by Wilcoxon rank sum test); (C) PCT in the clinical concordance group was significantly
higher than that in the clinical nonconcordance group (P < 0.01 by Wilcoxon rank sum test). (D) IL-6 of patients in the clinical concordance group was significantly higher
than that in the clinical nonconcordance group (P < 0.01 by Wilcoxon rank sum test). *P < 0.05, **P < 0.01.

https:

896

Infection and Drug Resistance 2023:16
Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Wang et al

r 11 T i

|l 1 faecium
Prevotella.salivae
Prevotella.histicola

Pantoea.ananatis
ia.intestin

a.faecis sex
. Bacteroides fragilis [ _2 F
hominis
" faecali -4 M
Proteus.mirabilis
-6 type
Prevotella.stercorea
: eggerthi Concordance
. g col Nonconcordance
Bacteria mis
. variicola
Leptospira.i
dhakens
Cl ventricu

xylosu

1] aureu
ovatus
i dorei

Moraxella.osloensis
rratia.
Leclercia

P
== Orientia

B Candida.albicans
Candida

flavus
Mucor

suis.

Fungus uu chor
ruber
| B fumigat
— ] marnef
= Human 1
Human. irus.5
HEN .:— Human. 4
_:_ | Torque.teno.irus.15
u e .
Human irus 6B
Human. 2
—i Torque.teno.virus.10
. Torque.teno.virus
Virus ) Human i
i 4
. Hepatitis. B.virus
n Human

| Human. irus.2
Torque.teno.virus.19
Torque.teno.virus.27

| Torque.teno.virus.3
Torque.teno.virus.16
- T Human ’

Figure 3 Comparison of the distribution of bacteria, fungi and viruses detected by mNGS between clinical concordance group and nonconcordance group. In the clinical
concordance group, bacteria and fungi were mainly detected by mNGS; Only virus was detected in mNGS in the clinical nonconcordance group; Each row on the vertical
plane represents a sample, and each row on the horizontal plane represents potential pathogenic bacteria; The top is the clinical phenotype, and the color block on the right
represents the specific value of the clinical phenotype.

Klebsiella pneumonia, and the detected fungi were Lanobacteria marneffei and Aspergillus. It can be seen that only one
or two kinds of pathogenic bacteria can be detected in mNGS of blood samples. However, with the detection of mNGS in
alveolar lavage fluid as the primary focus, the types of pathogens are far more abundant than those in blood samples, and
the detection abundance is much higher than that in blood samples (1000—10,000 times). The other 2 cases (2/8) had
negative blood sample mNGS results, while pathogenic bacteria were detected in alveolar lavage fluid mNGS, including
the common pathogenic bacteria Acinetobacter, Pseudomonas aeruginosa, and Stenotrophomonas maltophilia. Only
Klebsiella pneumoniae was detected in 1 (1/8) blood sample mNGS, and the sequence number was low. A variety of
bacteria dominated by Acinetobacter baumannii were detected in alveolar lavage fluid, and the sequence number was
relatively high.

Discussion
This topic focuses on the analysis of the clinical concordance between mNGS and blood culture results from blood
samples to clarify whether the pathogenic microorganisms detected by mNGS are in line with the clinical diagnosis and
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Figure 4 Comparison of pathogens detected by blood and BALF mNGS in patients with sepsis secondary to pulmonary infection; Each row on the vertical plane represents
a sample, and each row on the horizontal plane represents potential pathogenic bacteria; The top is the clinical phenotype, and the color block on the right represents the
specific value of the clinical phenotype.+, mMNGS and BALF detected the same pathogenic bacteria.

help with adjusting clinical treatment. Referring to other studies on this subject,? the sensitivity of mNGS technology is
higher than that of blood culture, and the true positive rate of mNGS combined with clinical information is also
significantly higher than that of blood culture. At present, the etiology of sepsis is mostly bacterial and fungal infection.
For the sample selection for mNGS detection technology, as sepsis is secondary to pulmonary infection, blood samples
can be the best choice with a high detection rate and noninvasive, rapid sampling.

At present, mNGS technology can detect nearly all nucleic acid sequences in blood without bias, including a large
number of human sequences and background mcfDNA contamination.''** Bacteria, fungi, and viruses can be detected
by mNGS at the same time.'®** The interpretation of the results and recognition by clinicians are the embodiment of the
technical value of mNGS. In this study, according to the blood sample results from patients with suspected sepsis
detected by mNGS, one or more bacteria were detected. If the bacteria belong to the same genus, clinicians generally
adjust empirical medication or continue to use effective antibiotics.?® If one or more fungi are detected, which coincides
with other laboratory examination results or patient conditions, clinicians will make a clearer diagnosis and effective
treatment.”® If bacteria, fungi, and viruses appear in the mNGS report at the same time, it is be regarded as a clinical
concordance report. If only a virus appears in the mNGS report, it is generally a false-positive since there are few cases
of viral sepsis.?’

The clinical concordance of viral pathogens in blood samples detected by mNGS is low. How to interpret viruses
detected in blood sample with mNGS is still challenging. In a retrospective analysis, 492 clinical samples were examined
for mNGS, including 384 serum samples, 92 nasopharyngeal swabs, 10 fecal samples, and 6 cerebrospinal fluid samples.
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Although the relevant sequences of 47 viruses belonging to 21 families were found in 93% of patients, only 13.4% of
viruses are known to cause human infection.”® In combination with the doctor’s diagnosis, the patient’s clinical
symptoms and treatment, and other laboratory tests for the patient, if the viral sequences detected by mNGS are few
and do not conform to the above correlation, they are not considered pathogenic causes of sepsis.>® At this time, if only
viruses are detected by mNGS but virus infection is not considered clinically, the pathogen of clinical infection is not
truly detected by mNGS, and the mNGS detection report is not a report with clinical value. In addition, some viruses are
self-limiting, and the immune function of the human body will defeat the virus within a certain period of time and restore
health. Therefore, whether a large number of viruses detected in blood samples have pathogenicity or affect the prognosis
of the disease also requires laboratory personnel to select whether to list pathogenic viruses according to the guidelines
when interpreting the sequencing results of mNGS.*

A large cohort study in 2016 compared mNGS with the “gold standard” blood culture and found that the positive
rate in blood culture combined with second-generation sequencing for the diagnosis of bacterial or fungal infection
was significantly higher than that of blood culture alone.>' This conclusion was confirmed by subsequent studies, but
there is still a problem with how to gain trust among clinicians. Clinicians trust the results of blood culture, and the
clinical concordance of mNGS results with blood culture are important. We compared the clinical symptoms,
laboratory-related inflammatory indicators, blood culture results and antibacterial treatment of patients who underwent
mNGS to improve clinical concordance of mNGS results and improve clinicians’ trust in mNGS results. In recent
years, an increasing number of studies have also described the relationship between mNGS results and clinical
diagnosis and treatment.*?

mNGS can be used to detect fungi, viruses, and some special pathogens that cannot be detected by traditional blood
culture.”® To achieve early and accurate diagnosis of diseases, it is necessary not only to use a variety of detection
technologies jointly but also to sample and detect more infected sites. The difference between blood mNGS and BALF
mNGS pathogen examination lies in the following. First, BALF is obtained from the respiratory tract, which is typically
contaminated with normal oral flora, commensal organisms, and colonizers, leading to a relatively lower purity than
blood samples and more pathogens than blood samples.>* The initial infection site of a bloodstream infection is a lung
infection, but not all pathogens of lung infections will enter the blood to cause sepsis. A study indicated that BALF
mNGS was more sensitive than blood mNGS for bacterial and fungal pulmonary infections, which was consistent with
research about the conventional test that the yield of BALF culture was higher than that of blood culture.>>-® We suggest
that mNGS has potential for the diagnosis and treatment of acute and severe patients. Standardized interpretation rules
and in-depth combination with clinical practice are essential for explaining mNGS results.”’

There are still some limitations in this research on the interpretation of blood sample mNGS test results and the
embodiment of clinical value for patients. As mentioned above, most of the viruses detected by mNGS cannot be the
cause of infection. On the one hand, there is a lack of guidance in the interpretation of the report. On the other hand,
the type of specimen also has a great impact on the mNGS results. There are few studies on the clinical value of
mNGS test results, including shortening of the course of the disease, reducing cost, and reducing invasive
operations.

Conclusion

In conclusion, compared with conventional blood culture, mNGS can rapidly detect pathogenic microorganisms, and the
detection rate is higher. When interpreting the mNGS report, it is necessary to combine the clinician’s diagnostic
considerations, patients’ clinical symptoms, laboratory-related inflammatory indicators and control blood culture results
to improve clinical trust in the mNGS results. According to the classification of pathogens detected by mNGS and
clinical experience, the pathogens that cause sepsis are mainly bacteria and fungi. If a virus sequence is detected
separately, it may be a false-positive.
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