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Abstract: [ Objective] To explore the clinical value of metagenomic next—generation sequencing (mNGS) in patients
with sepsis admitted to the Emergency Intensive Care Unit (EICU) , evaluate its role in guiding precision antimicrobial
therapy, and to identify key factors influencing mNGS positivity and patient prognosis.[Methods] This retrospective study
analyzed clinical data from 524 patients with sepsis admitted to the EICU of Sun Yat-sen Memorial Hospital , Sun Yat—sen
University, from November 2020 to October 2024. The positive detection rate, pathogen spectrum, and concordance

between mNGS and conventional culture were compared. Factors including infection site, underlying diseases, and

Wr#E B #5:2025-11-07 FAHE:2025-12-31

ESWHE : [HR A AR 4 (82372207)

TEER AL, 55 —1EH W% W 28 HE , E-mail: dujing8@mail. sysu. edu.cn; 4 1IE &, B EAE#H, AL EIf, E-mail :
yangzhengfei@vip.168.com



o5 134 ko i, 5F  mNGSTE EICU REAE 5 HH B4 i R I K3 ) PR 3R 153

immune status associated with mNGS positivity were evaluated. The impact of adjusting antimicrobial therapy based on
mNGS results on patient prognosis was also analyzed. [Results] The positive detection rate of mNGS was significantly
higher than that of conventional culture (85.11% vs. 47.14%, P < 0.001). mNGS enabled rapid identification of rare
pathogens and mixed infections, with higher positivity observed in immunosuppressed patients and those with
hematological disorders (P < 0.05). Adjustment of antimicrobial therapy based on mNGS results showed no significant
difference in short—term clinical response; however, 28—day mortality differed significantly among groups (adjusted group
39.1%, non-adjusted group 76.3%, supportive group 31.4%; x*= 22.44, P < 0.001). Multivariate logistic regression
analysis identified age and mechanical ventilation as independent factors associated with pathogen positivity. Age,
coronary heart disease, SOFA score, bilirubin level, and the use of mechanical ventilation and vasoactive drugs were
independent risk factors for 28—day mortality, whereas platelet count and renal function showed protective associations.
Patients whose antimicrobial therapy was adjusted based on mNGS results demonstrated a trend toward clinical
improvement, shorter antibiotic duration, faster fever resolution, and lower 28—day case fatality rate.[ Conclusion] mNGS
demonstrates high sensitivity and broad pathogen coverage for etiological diagnosis in EICU sepsis patients and provides
critical support for precision antimicrobial therapy. Patient age, underlying diseases, disease severity, and organ function

are key determinants of pathogen detection and short—term prognosis, offering valuable guidance for risk stratification and

optimization of therapeutic strategies.
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Septic Patients Admitted to EICU
(n=1756)

1. Age < 18years
2. Declined mNGS testing

Exclusion criteria (7 = 232) :
3. Conventional culture and mNGS were not

S

5. Incomplete clinical data
6. Treatment withdrawal or death within 48
hours of EICU admission

I/ 4. Specimens unsuitable for testing

Eligible Patients
(n=3524)

Collection of patient specimens including bronchoalveolar lavage fluid, sputum,
blood, cerebrospinal fluid, ascites, pleural fluid, urine, pus, etc.

|
| |

Conventional culture | | mNGS |

Comparison of the detection results between the two methods

A total of 756 patients with sepsis admitted to the EICU between
November 2020 and October 2024 were initially screened. After
applying the inclusion and exclusion criteria, 524 patients were
confirmed and completed the relevant testing.
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Fig.1 Flow diagram of patient inclusion
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Table 1 Patient’s basic information
[n(%), M(P,~P,)]

Clinical characteristic Values
Gender
Male 349(66.60)
Female 175(33.40)
Age 63(52.0-72.0)
Scoring svstems
APACHE 11 score 27(20-34)
SOFA score 10(6-12)
Vasopressors 275(52.48)
Mechanical ventilation 445(84.94)
Underlying comorbidities
Diabetes 141(26.91)
Hypertension 189(36.07)
Coronary atherosclerotic heart disease 95(18.13)
Chronic obstructive pulmonary disease 31(5.91)
Rheumatic disease 93(17.75)
Hematologic diseases 57(10.88)
Solid tumors 145(27.67)
Modification of antimicrobial therapy 276(52.67)

APACHE II: acute physiology and chronic health evaluation

II; SOFA: sequential organ failure assessment.
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Table 2 Comparison of mNGS positivity rates

across different clinical characteristics

Positive
Characteristic Positive/total detection
/(nIN)
rate/%

Site of infection

Pulmonary 399/445 89.7

Bloodstream 21/25 84.0

Intra—abdominal 17/20 85.0

Central nervous system 7/9 77.8

Other sites 21/25 84.0
Underlying comorbidities

Hematologic diseases 52/57 91.2

Rheumatic diseases 82/93 88.2

Solid tumors 127/145 87.6

No significant comorbidities 185/229 80.8
Immune status

Immunocompromised 134/145 92.4

Immunocompetent 312/378 82.6

23 HES5HAEKHEIER

W 2 firR 76 LT A 1 77 TH , mNGS 1% FH A
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201

Fungi Bacteria

Compared with conventional culture, mNGS showed significantly
higher detection rates for fungi (46.2% vs. 19.8%) and bacteria (60.9%
vs. 37.8%). with both differences being statistically significant (P <
0.001), indicating the superiority of mNGS in broad—spectrum
pathogen detection.

E2 mNGSEEGEFEEESHEKHEMNLE
Fig.2 Comparison of mNGS and conventional culture in

detecting fungal and bacterial pathogens
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BN Both Positive (43.9%, N=230)

S mNGS Only Positive (42.4%, N=222)
mmm Culture Only Positive (2.5%, N=13)
mmm Both Negative (11.3%, N=59)

Among 524 patients, both mNGS and culture were positive in 230
cases (43.9%) , mNGS alone was positive in 222 cases (42.4%) , and
culture alone was positive in 13 cases (2.5%) , suggesting that mNGS
can identify a large number of pathogens that are difficult to detect by
conventional culture.

B3 mNGS5E4GERER—HEN T
Fig.3 Agreement analysis between mNGS

and conventional culture methods
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A. Top 10 Bacterial Pathogens

Klebsiella pneumoniae
Escherichia coli

Acinetobacter baumannii
Pseudomonas aeruginosa-
Stenotrophomonas maltophilia
Enterococcus faecium
Enterococcus faecalis
Staphylococcus aureus

Streptococcus pneumoniae

Others
) 20 40 60 80
Number of Cases
= Culture

B. Top10 Fungal Pathogens

Candida albicans
Candida tropicalis
Candida parapsilosis
Aspergillus fumigatus
Cryptococcus neoformans
Candida glabrata
Candida krusei
Trichosporon asahii
Mucorales

Others

0 20 40 60 80 100 120
Number of Cases

mNGS mmm Both

A: Detection profiles of the top 10 bacterial pathogens. B: Detection profiles of the top 10 fungal pathogens. Bar charts illustrate the distribution of

different pathogens, including both positive (blue), mNGS—positive only (light blue), and culture—positive only (red). The results show that mNGS

exhibited significantly higher detection rates for major bacteria (such as Acinetobacter baumannii, Klebsiella pneumoniae, and Pseudomonas aeruginosa)

and fungi (such as Candida albicans and Pneumocystis jirovecii) compared with conventional culture.
B4 BT10FMES EERKRERH b

Fig.4 Comparison of mNGS and conventional culture for detecting top 10 pathogens
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Table 3 Adjustment of antibiotic regimens guided by mNGS

[n=338,n(%) ]

Adjustment type Case/Percentage
Escalation (broadened coverage/combination therapy ) 125 (37.0)
De—escalation (narrowed spectrum/discontinuation ) 64 (18.9)
Change of targeted agents 102 (30.2)
Treatment for specific pathogens (antifungal/antiviral/antiparasitic ) 47
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Table 4 Comparison of antibiotic treatment response and 28—day prognosis among different treatment groups (%)

Regimen—adjusted group

Supportive—care group Non—adjusted group

It P
- (n=338) (n=70) (n=38) X

28-day case fatality rate 39.1 314 76.3 22.44 <0.001

Improvement rate 61.2 54.3 47.4 3.47 0.176

F5 FNImNGSHEEFRAM L RAIZE T % [E = Logistic [B 13 547

Table S Multivariate logistic regression analysis of factors associated with positive mNGS or culture results

[tem b S, A Waldy? P OR 95% CI for OR
Age 0.023 0.006 3.904 15.239 0.000 1.024 (1.012,1.036)
Mechanical Ventilation 0.917 0.270 3.394 11.519 0.001 2.501 (1.473,4.247)
Constant -2.323 0.457 -5.080 25.801 0.000 = =

Dependent variable: culture positivity; McFadden’s R* = 0.038; Cox & Snell R? = 0.051; Nagelkerke R> = 0.068.

* 6 =28 dET-HIZEF % E = Logistic Bl 135 #7

Table 6 Multivariate logistic regression analysis of factors associated with 28—day mortality

Item b S, A Waldy® P OR 95% CI for OR
Age 0.036 0.008 4.309 18.563 0.000 1.037 (1.020,1.054)
Coronary heart disease 0.859 0.307 2.798 7.830 0.005 2.361 (1.293,4.309)
Mechanical ventilation 1.441 0.526 2.738 7.499 0.006 4.223 (1.506,11.840)
Vasopressors 0.898 0.267 3.359 11.284 0.001 2.456 (1.454,4.148)
SOFA 0.136 0.033 4.125 17.017 0.000 1.146 (1.074,1.222)
PLT -0.006 0.001 -5.320 28.299 0.000 0.994 (0.992,0.996)
TBIL 0.008 0.003 2.970 8.818 0.003 1.009 (1.003,1.014)
Cr -0.003 0.001 -2.239 5.012 0.025 0.997 (0.994,1.000)
Constant -4.993 0.816 -6.116 37.403 0.000 = =

Dependent variable: 28—day mortality; McFadden’s R? = 0.290; Cox & Snell R? = 0.320; Nagelkerke R* = 0.436.
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