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4518 . NRDSH ™ HULIMTEPCTHICRP, D-— RIAKFEEAH A Wbn S 0t s, XA RS 7~
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gEWL . YN ERYLPCT(5.91 £ 0.81)ng/ml, WBC(28.5+5.37) x 109/L/KF 0 & & T % I 41
PCT(0.41 + 0.23)ng/ml, WBC(4.6 = 1.93) x 109/L/K V-, ALBUIAHZ . 2257394 B W40 1248 (P < 0.05).
PCT R U FIHE 5 B2 53 311490.1%, 80.8%. —IHARHRIBE G I 1 7R B0 5508 57 B 43301l 93.2% H187.5%
T BRGNP 4.

450 FEESRIE(PCT). HAEH(AIb). WBC 55 AT/ R LR I K2 e by . PCT T
B J LA G P2 b, B B A Im R B, R il Ay i RS B 2552 it 5, B kbt Rk
M, e A s .

K R HEE; Rl B2y

KTk 24 B RUAE PIRUESAE 50 By
HEAT. CRKP HE A 2 8L A0 i 4 BF 7S

>~ S

e
B Ik

HLIL T 5 K IE

I ot ity 2020 22 e S5 AT ( carbapenem-resistant Klebsiella pneumoniae, CRKP ) A9k
T AR BVRRE LLSCH WM 236 R A 3K 5 LRI T 24 R BRI P B 3 AT 57, CRKP B3R5 258
AT DA I ROCAL BT A 20007 T 58 M it il iYL A4 R S (1A s il

Jridi: Wtk 2024 4F 6 H-2024 4F 10 HBIVCHIER PO R EE Bl R 1) 52 96 2 PRAT I CRKP Bk 5
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SR T v 20 TR e T 2 M Bl 1) S0 S A AN PR A B B KA (5500 ), T 20 il
FRIPIKEIN ; SR PCR EAG CRKP T RE o LR B M LA
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Development and Validation of A Machine Learning—

Based Diagnostic Model for Identifying Nonneutropenic

Invasive Pulmonary Aspergillosis in Suspected Patients:
A Multicenter Cohort Study

Xinyu Wang1,Yajie Lu',Chao Sun’,Huanhuan Zhong“,Yuchen Cai’,Min Cao',
Xuefan Cui',Wenkui Sun®,Li Wangs’(',Xin Lu7,Cher1g Chen®,Yanbin Chen®,
Chunlai Fengo,Yujian Taom,]un Zhoum,]iaxin Shi",Guoer Malz,Yuanqin Li"” Xin Su'

1. Nanjing Drum Tower Hospital, Affiliated Hospital of Medical School, Nanjing University
2. Jinling Hospital, Affiliated Hospital of Medical School, Nanjing University
3. The Second Affiliated Hospital of Soochow University
4. Jiangsu Province Hospital, The First Affiliated Hospital of Nanjing Medical University
5. Nanjing First Hospital
6. The Second Affiliated Hospital of Nanjing University of Chinese Medicine
7. Nanjing Jiangning Hospital; 8. The First Affiliated Hospital of Soochow University
9. Changzhou First People’ s Hospital; 10. Affiliated Hospital of Yangzhou University
11. The First People’ s Hospital of Lianyungang; 12. Affiliated Hospital of Jiangsu University
13. Affiliated Hospital of Xuzhou Medical University

Objective: This study aims to develop and validate an optimized diagnostic model for nonneutropenic
invasive pulmonary aspergillosis (IPA) among suspected cases.

Methods: A cohort of 344 nonneutropenic suspected cases from 13 medical centers (August 2020 to
February 2024) was analyzed. The cohort was divided into a training dataset (70%) and a testing dataset (30%)
using stratified sampling based on the IPA diagnosis. Three machine learning models (a regularized logistic
regression model, a support vector machine model, and a weighted ensemble model) were developed. SHapley
Additive explanation (SHAP) method was used for model interpretation.

Results: Six predictor variables were final selected: sputum Aspergillus culture, Aspergillus-specific IgG,
imaging feature of cavity, serum galactomannan, critical condition, and plasma pentraxin 3. The weighted
ensemble model, exhibiting the significantly higher specificity of 95.1% in internal cross-validation and 95.7% in
testing among the three models, was selected as the optimal prediction model despite comparable discrimination
capacity, calibration ability, and clinical applicability across all models. The risk score derived from SHAP values
showed a highly significant correlation with the predicted probability of the weighted ensemble model (Spearman
p =0.974), achieving an area under the curve of 0.857 in internal cross-validation and 0.871 in external testing.
Using the optimal cut-off value of 3, the risk score demonstrated sensitivity (68.8%) and specificity (87.5%)
comparable to those of bronchoalveolar lavage fluid galactomannan (cut-off = 1.0).

Conclusions: The diagnostic model and risk score could assist in identifying nonneutropenic IPA from

suspected cases independently of invasive procedures, thereby enhancing clinical applicability.
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Invasive fungal infection by cryptococcus neoformans with
meningeal involvement in an AIDS patient: a case report

Yang Yang
Clinical Laboratory Center, Jiangsu Taizhou People’ s Hospital

Objective: To explore the clinical presentation and diagnostic strategies for cryptococcal infection leading
to cryptococcal meningitis in HIV-infected patients, with a focus on the importance of HIV screening.

Methods: A retrospective analysis was performed on the clinical data of a 55-year-old male patient. The
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patient initially presented with persistent headache, and after laboratory tests, cerebrospinal fluid culture and
pathogen identification, cryptococcal meningitis was diagnosed. Upon admission, the patient underwent HIV
screening, which resulted in a positive HIV diagnosis. CT imaging showed lung calcification, raising suspicion
of a past tuberculosis infection.

Results: The patient was diagnosed with cryptococcal meningitis alongside HIV infection. The CT scan
revealed possible prior tuberculosis due to lung calcification. Cerebrospinal fluid culture confirmed the presence
of Cryptococcus neoformans.

Discussion: This case highlights the importance of HIV screening in patients presenting with symptoms
of cryptococcal infection, as early detection of HIV can help identify potential pathogens and improve patient
prognosis. Additionally, laboratory tests may offer new strategies for diagnosing similar diseases.

Key Words Cryptococcus neoformans, cryptococcal meningitis, HIV
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Emergence of Acute Pancreatitis in A COVID-19
Patient with Post—tuberculosis Chronic Pulmonary
Aspergillosis

Wenging Yu,Chengjing Gu,Li Guo,Mingdong Ding
Taizhou People’ s hospital Affiliated to Nanjing Medical University

Previous tuberculosis or post-tuberculosis status is a predisposing factor for chronic aspergillus lung
disease. The influence of COVID-19 on tuberculosis-related lung disease and/or aspergillus co-infection should
receive more attention.

This report describes a 59-year-old woman with a malignant tumor and chronic cavitary pulmonary
aspergillosis. She was admitted for worsening hemoptysis and treated with bronchial artery embolization.
However, she suffered massive post-procedure hemoptysis that required mechanical ventilation. Sputum
metagenomic next-generation sequencing detected SARS-CoV-2 and bacterial pathogens, prompting
Paxlovid treatment for COVID-19 pneumonia. While her respiratory symptoms improved, epigastric pain
developed. Based on elevated serum amylase/lipase and CT-confirmed peripancreatic inflammation, she
was diagnosed with acute pancreatitis. She was managed with fasting, pancreatic secretion inhibition, fluid
resuscitation, and nutrition. The symptoms resolved after two weeks, and she was discharged. Alarmingly, one
year later, pulmonary tuberculosis and liver metastasis recurred.

This case highlights the high risk of severe PTLD complications (e.g., CCPA) in patients with
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malignancy. Moreover, in cases complicated with SARS-CoV-2 infection, it is important to remain vigilant for
extrapulmonary manifestations such as pancreatitis. Early recognition and multidisciplinary management are key
to improving outcomes in complex, multi-morbid cases.

Key Words COVID-19, Acute pancreatitis,Pulmonary Aspergillosis, post-tuberculosis lung disease,

Pneumonia
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Combined Application of BALF—tNGS and SDA—-tNGS
for Guiding Precision Therapy in Pulmonary Infections:
A Clinical Study

Ruoran Li,Zheng Huang
Xuzhou Central Hospital

Background:Targeted next-generation sequencing (tNGS) has improved pathogen diagnosis in
pulmonary infections. However, adjusting treatment regimens effectively after initial therapy failure based on

bronchoalveolar lavage fluid (BALF)-tNGS remains a challenge. This study aimed to evaluate the value of
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adding non-invasive oropharyngeal swab (SDA)-tNGS testing as a supplementary strategy to guide treatment
adjustment and improve patient outcomes when initial therapy is ineffective.

Methods:In this prospective study, patients with pulmonary infections were enrolled and divided into two
groups (n=15 each). The Control Group underwent BALF-tNGS testing upon admission, and treatment was
guided by its results. If the clinical response was inadequate, treatment was adjusted empirically based on clinical
experience. The Intervention Group also received BALF-tNGS-guided initial therapy. In cases of suboptimal
response, SDA-tNGS testing was additionally performed, and its results were used to guide subsequent treatment
adjustments. Outcome measures included total antibiotic duration, total hospitalization costs, length of stay (LOS),
and 30-day readmission rate.

Results:Compared to the Control Group, the Intervention Group demonstrated significant advantages in
several clinical outcomes:

1. Length of Stay (LOS): The average LOS was significantly shorter in the Intervention Group (21 days
vs.18 days, P < 0.05).

2. Hospitalization Costs: The average total hospitalization cost was significantly lower in the Intervention
Group 35420 CNY vs. 32150 CNY, P <0.05).

3. 30-day Readmission Rate: The 30-day readmission rate was lower in the Intervention Group (15%
vs.5%).

SDA-tNGS provided crucial incremental diagnostic information during therapeutic bottlenecks, effectively
assisting in differentiating colonization from pathogens and avoiding the blind spots of empirical therapy.

Conclusion:For patients with pulmonary infections who respond poorly to initial BALF-tNGS-guided
therapy, the addition of SDA-tNGS testing serves as an effective supplementary diagnostic strategy. This
combined application model provides a more comprehensive microbiological basis for guiding precise treatment
adjustments, thereby significantly reducing the length of hospitalization, lowering medical costs, and improving
patient outcomes. It holds significant promise for broader clinical adoption.

Key Words Targeted Next-Generation Sequencing (tNGS); Bronchoalveolar Lavage Fluid (BALF);

Oropharyngeal Swab; Pulmonary Infection; Precision Medicine.
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Detection of nocardiosis by using metagenomic next—

generation sequencing and analysis its clinical features

Jie Xu,Yanbin Chen
Aftiliated Hospital of Soochow University

Introduction: Pulmonary nocardiosis (PN), particularly in disseminated cases, can be life-threatening. This
study aims to explore the clinical characteristics of PN and assess the diagnostic efficacy of metagenomic next-
generation sequencing (mNGS).

Methods: Clinical data from patients diagnosed with pulmonary nocardiosis using mNGS and culture at
the First Affiliated Hospital of Soochow University, between September 2019 and August 2022, were analyzed
retrospectively.

Results: Nineteen patients with pulmonary nocardiosis were enrolled, including three cases of disseminated
nocardiosis (DN). The most typical clinical symptoms were fever, cough, and sputum. Aberrant imaging
alterations like nodules, solid lesions, exudates, cavities, and pleural effusions predominated. The culture
method alone identified only seven positive cases. However, when combined with mNGS method, all patients
were successfully diagnosed. mNGS technology successfully identified Nocardia to the species level and
co-infected pathogens. The most common species was Nocardia farcinica. Fifteen patients had Nocardia-
only infections, while four cases were also infected with other pathogens, including Rhizomucor pusillus,
Cryptococcus neoformans, Lichtheimia ramosa, and Aspergillus. Eighteen of 19 patients received trimethoprim-
sulfamethoxazole (TMP-SMZ) or TMP-SMZ plus other drugs. Sixteen cases (84.2%) were improved or cured,
while three cases (15.8%) resulted in death.

Conclusion: Pulmonary nocardiosis is prevalent in immunosuppressed populations with underlying diseases
and lacks specificity in clinical and imaging manifestations. The combination of conventional culture methods
with mNGS has the potential to enhance the diagnostic yield. The treatment plan is based on TMP-SMZ alone or
in combination, and the prognosis is generally favorable.

Key Words Nocardia; pulmonary infection; clinical characteristics; mNGS; prognosis
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Colistin methanesulfonate is efficacious and safe for
the management of serious infections in hematological

diseases patients: a retrospective study in China

Jie Xu,Jianhong Fu,Yan Xie
The First Affiliated Hospital of Soochow University

Background: Serious infection is a significant contributor of increased mortality in hematological diseases
patients. This study aims to analyze the efficacy and safety of colistin methanesulfonate (CMS) in the treatment
of serious infections in Chinese patients with hematological diseases.

Methods: We performed a retrospective study of hematological diseases patients who were diagnosed as
serious infection and treated with CMS between November 2021 and July 2023 in the First Affiliated Hospital
of Soochow University in Jiangsu. Demographics, clinical presentation, causative organism, clinical outcomes
and adverse events (AEs) were recorded. The univariate analysis of clinical efficacy and renal insufficiency was

conducted.
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Results: Of 190 hematological patients, clinical cure was seen in 72.11% of patients, bacteriological
eradication rate was 71.05% and 28-day all-cause mortality was 13.68%. The median length of ICU and hospital
stays was 13.5 and 32.5 days. AEs were reported in 30 patients, including 27 (14.21%) renal insufficiency, 1
(0.53%) circumoral numbness, 1 (0.53%) pruritus cutanea and 1 (0.53%) rashes. Univariate analysis showed
a significant correlation between clinical failure and age, past medical history, APACHE II score, Charslon
comorbidity index, SOFA score at initial infection, transplantation, septic shock, mechanical ventilation,
vasoactive drugs, and bloodstream infection (P < 0.05). Aplastic anemia (AA) was the only predictor of renal
insufficiency in hematological diseases patients.

Conclusions: Our results confirmed that in Chinese patients with hematological diseases, CMS was effective
in treating serious infections while maintaining an acceptable toxicity profile, providing strong clinical evidence
of the application of CMS in patients.

Key Words Colistin methanesulfonate; Hematological diseases patients; serious infection; efficacy; safety
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JYRI R ERE ) WE IR, FEOBEZYNATT R M A BS ARG N . S 25 56 PR R A P E 25 IMIC—
FEHT R, FETR46/Y 121F/T289 AT 25 5 A8 Rk AN [R5 W) B TR PR AR R] - 30 B mae (8 3 M 55 0K 57
JERE M 3 (100% ) o

TP I PR DL 2200k B TR B W T T o 2 B SR 2 R AR S M R . S B T
RYTAR T TR0 1) TR S R 2 W U 5 08 o X T T 0 P 2 s 288 A R AT e (1) AN T 1 B N 4
P BRI — 2k D IRZIIT AL, TR, WHEERBIYEIA Y, TP EMe . LR T AR
REUF BRI, (R AR GUEAE . BT RIS IGYT LR R R B, M2y (RS R )
M7 SR AN S5, T ARTE 2 A SR AR B . M B I G R TR AT, e R YL B A s 5 AU A )
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Hi, ARIEA AT A R 255 DL e PR 25 W AR W EL 2
KER 2oRER, MhEE, TR, WOTE, WRAY, PMEERB

Y19 Gl 8 e Vol 98 £ I 42 28 P Pl oy ‘e i ePE i 28
s A5 ik 53 A

MRIeHE . RIS, ZMMY. HREE. BREE. FRME
1L ABKRFEFE,; 2 AHKFHEPRER TR ESH
3. ABKFMEFTRERITARREAA,; 4 AHKXFHET X ERTILE XA RA

Hi: A58 7P HR A E & ( Pneumocystis Jirovecii Pneumonia, PJP ) & I 78 Al il
% (Invasive Pulmonary Aspergillosis, IPA ) FAE B IR REAE . BT HAZW G UE 5 5 U5 s R 2
S RN T T I RAR R

Tk B 3BT 2R e R B b KBS B FE W49 5 1L BIRR 2 PIPA - IPA R B I IR BTk, T AT
MZEHIER PR . LI ERALR . M AR 16T R G IR VA5 B

SR npBE T BRETE, k4B, FEFEE 66.60 +3.07 %, APACHE I iE4-351H N
19.09 + 1.63 43, SOFAPFAME A 9.00 = 1.144), FEIEGE . A (45 h i sl s A8 Ml v e v 2 3
PRIZH —ARIY (mNGS ) B U CCtife 7 p S i a i . BRI 0T, 45.5% (5/11) B8 A
g, 27.3% (3/11) fEAENR BRGNS, 18.2% (2/11) HRRUB YK . FrA HB#E XA f s msliasy
oo, HA81.8% (9/11) Rl FHbE Rz i, 36.4% (4/11) WA R G BEMHIR . I PR 3223 IR & 34
(54.5% ) . MR (45.5% ) . WZBK (36.4% ) MATUGIRINE (36.4% ) o SR DLIABTPE s | SEAR5E |
S5 KB IARR E m  AE R AR S . SR S A BN, P ik (0.66 +£0.14)
x 109/L, CD4+ TN (i{E H87.78 1/ wL, 72.7% (8/11) {&F2004~/ wL; IMLiEGi5: FH R }180%
(8/10) , Ml #EVEW ( BALF ) i GMIRS FAE 2 I4454.5% (6/11) 5 FLERWI AR (LDH) /KF
BETHE, FHiK765.30 £ 99.30 U/L. JAY7 7 48 LA B W/ B S e e = e S EA 259 0 32,
63.6% (7/11) I RIAZHRECAIRYT, (HEIARGE2E, 1218.18% (2/11) BHFHIENE.

45it: PIPHIFIPAZ DL T Hye e E 2 AR, KRR ISR A= e 51k, SiRiZsUuE i
LW, mNGSTERRFEARIR G BA EEME, 254860 5GMIREA B TSe R Wi, et a A
R R R S R U YOG

OS] U Q6 TR o8 5 (2Bt thdee ; FOREARST s IR IRARAE ; 25 REp A — Ay

P T g X SRt 2 BLIR g L DAL A E

fERF . AR
FMKFHESE—ER

FU . Bl BRI 5 R AR 2R P BR R X LIS i R Rl 1 P EE b . PR BRI 70 B bR
XTESRZG YIRS 24 H 45000, XA R AR R A, DRI e BEPRA T L 2 PR
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Jride: FATXF 2017 452 2021 4[] DAL G e 8 3 rPSCE 1Y) 15 BB IR TR 43 B AR EA T 1 [ it
eI, AT TSR (WGS ) AT 20 FE 3k R 4 Hidl

G50 B5ROR MLST 2R 4 B FZERMEASN 25 vale . T A ST 25 43 B AR5+ ERG11 2848
A395T il C461T, KRZEEIEN UPC2 27E T503C, FERTA MEISHH 2543 B bk AR WIZEE] T ERG11 FE[H
=B IR R (CNV) |, XRUIETEMETT 25 it & SR . FRAOTAEEG /0 (f0FE SNP.
dN/dS LA CNV ) JESZ, ERGI EHGHE S ER BTN - iA% 0/ €6

S5V AN R A B g 28 5 B M S T 24 JRHT A IR TR A B R AT T AT R A A . G
SR U A, JUHRERGIEER AU, i KA PR A M E A DA%, JER IR 1 7E b 2R
B v R TR R AL NI DA ST B RTRY T A B

O R] BT AR A . RSN L RS . A (WGS) . ERGlI

I3l B S A e A e AR A P B e S 2 el 114
SN Ok

F 5
FMKFHESE—ERL

Hi¥: SARS-CoV-24 HAR Y, BEBEEYL Y & ARl el . T4 B A I g uE —Rh o1 2R &1,
FH LA Bl A% B 82 2 B AR 13- PESARS-CoV-20dk e

JE FER B PR E B T 43711 COVID- 1913 B di 191 F14 20451 B AT B 8 3 1 s R 404
MSCE =AM bR . O TR AR N TG4 G RERAE , RS >R FHLASSO[m] I i 16 7 22 1)
MR, 5 R 2 AR T — 00 FF 4 BA S H SARS-Co V-2J8R Yl FI 25 ] . 158 f) T &
AEM T ROCHIZE NI (AUC) | iz . JeskithZ (DCA) il ks 2k /4 (CICA ) #4779
i,

ghA . AT LASSORIAFE, 111LK 45555 SARS-CoV-2J8 YL ¢, BlIGIRATEE A T X 2Lh
TEIFAEE T — A FNR A, 18k B TE K LA S H B AUC 40.863 (195% CI: 0.834-0.892) , REUE N
80.41%, FHSE H77.38%; {EEUEIASI T IIAUCH0.813 (95% CI: 0.760-0.866 ) , FAHJE 482.98%,
RSB0 T70.43% . BEE IR R S T 45 2R 5 SE PR AR 25 W) & R 4F . DCARICICA AT HE— 20 R I i A5
REAT 3R I AR 25 o

5. RATMEIFRUE T — A T IV SR br SN, LU Bl We 03 e 28 3 B2 B AR A5 1
SAR S-CoV-2/Yt ., FRA1HF Lk IRl RS2 e FLA i 2 A0 3e S 3, 3ok Bh B 1k EEBE PISARS-CoV-2
(HE— B4, ke BEBE ARG R

KA COVID-19; FIZRIEl; BBk SARS-CoV-2/84Y s HlLas2=>)
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Sk DS W 20 RS s S 5 ML P 4 1 s DR A i
Kl A &5 3L

KIFF . RFHE. R L, AW, FRT. A A
FMKFEWE S — B

. #3538 R 1 1 T 40 il A4 47 (allogeneic hematopoietic stem cell transplantation , allo-HSCT))5 £
A ML G (bloodstream infections , BSIs) 3 2= REfIE A XT H 35 I R 45 SR 1 52 )

Ik R20214F 2202347 70 M K22 I @ 5 — B e 22 allo-HS CT R 3 (AF > 148 2 )it 47 [ml a4 A
GIFSE, T FE RS BSISR R B & A R 251 M 3 30 K AR A A7

ghEL . 168210 i fFallo-HSCTIR , 12991(7.67%) 3 & 4 1399 BSIs. 51 LB SIs A& AE A I & A 4
22 BHPE R (n = 98, 76.0%) . FEZFHIEE(n =14, 10.9%). HEFE®n =7, 5.4%). ZH4EY( = 10, 7.8%), {E4:
ERAVER R, SkALiibs L Sk A i R PE At e L IE R 245 0k 43 ) M 86.2% . 68.1%M177.9% ., MR TD
B 258E57.9%, WHERT RN 2558 39.4% . TEMGEREH &, BB R 25K 493.8% SHRHHT &R B X 91
AR MARTiRS 247, %ot V9 1 B 25 BRI R M A B . S ) 28 SO i B 5 | S BSIs R B 30 R AR A fr e 25 R 3 (P <
0.001): FLEAMBSISEH 130K SMAEAER B EINTF 22 HIERE (P <0.001) . F 2R (P =0.004)
MZA) (P=0.013 ) BSIsi . HRBSIsHIAREE A7 Gtk R 5 B E BRI 30K SR AR 38 G

5. AW T B HE fEallo-HSCT/E BSIsIE I FRAE S 30K SR A AEIF L . AR 5T Hallo-
HSCT/&BSIsIHL AT AT SRS AE T 1 85 R

S GHR] IR 1 1T AR MRS AR B A R 2

VIR i 245 205 B 5 (8 AF 1% 20 T2 1 42 PSR g -
Wi R 1l 2 Sy~ BB 5

B ARE . |y, San Al
L ABXFHBER; 2. AXTARER; 3. wAEARER

. 7P 2 25/ M 8 i 2545295 ( multidrug-resistant or RIF-resistant tuberculosis, MDR/RR-
TB) m A ST, PP XA [FAR I 2 RS2t PG A = 22 ARV AE A0 28 P 1 SR W X A T 2% 1Y 5%
L SE Y LT AR S T e S

Tiidi: BT E R AR B UL RE 5 128, UKESST (ZERF SHn2y K HJos
IR ) SR, BEX2025-20504F 1 ] St 635 1 B i A TITAR o X A ARG . SRIES2-S4 R 5
( post-infection, PSI) £, lVaccae, ZrBIEFXT15-1728 3/ 04F | 18-59% TAEAEM BRI AFI60% K L)
A N RIS SS5-ST ML HT UYL )G (pre- and post-infection, PPT) £, [RIEEZF AN A=
NFREBAER . PERTSCIBOEMT « HERR ATV, HAEAIRAN0.547, BN N0.438, BJ5 BT
FEIR0.036, FEHPRIPIIBE 204 . MBS R BOEWT « WA SAE N 30% S N E80%, KM
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FEZR ABEEFRF—RMABRREE B & FALK

R T70%

gL BIRITN B R, S5 RAR L R M 20004E1979.9/1007 T FE3120504-1950.2/10)7, MDR/
RR-TB &5 R K5 A 20004E3.5/10 07 A _ETHZ20504E145.8/10 07 N ZE20504F, HimgS4 (AR NERN
PSIEEH ) T MDR/RR-TB AR R HMFET R FEAR21% (11%-24%)F118% (11%-22%), ZHAFH
422 (135-656 ) JT —ZIAI7 HEL SREEST (CBAE NIEFPPIEE T ) FUHIE A S FIBET 3 53 3B 26 %
(17%-30%)F121% (16%-26%), ZRU/548 (202-856 ) J7 —LRiG97 A%, e g, S4mnh i
WYY, BB — SRR B TR 62 (41-112) N, b — 255 TR I 5 FERh 1411 (946-
1954) Ao

BB PSR NIEFNPSI (Vaccae)y 1 AE 1 & PRI 25 250 (1 A R BT -3, JF I B 4f
FOTFRL. BRIAT, 784 NG Bl S HEUE A AT RURN R RS b T AR TG i 2 kK . 78 B LA 5 R4
A0 T SR AR PEZEA IERYL ii Ae ASE B O A -PPAl -2 154, DLSCH A i A s AR it
BRI MAZS A S5 R B TS KA S va el SR THERR R

SCHHR] S5 . TG . BURREAY | R

TOR3 AN T 385 4 ML s 5 K 4% 0] ] 1)
I TP 287 2 I BRI 5 5 1 s B

FNF L kA, BRIR. TRUEF
FMKFHESE—ERL

DETHEZE (IFN) S0 e e e i, RS B0 PR 45 TN 7 A X H5 25 07 B R e o B 52
KEE, AR, THERBPIEFTORIATENF A &M EE (RSV ) JERGL A4 18 T3 R
551 S . TORIATEE WA MRS VIER YL B g vh ik L, HU ORIk ThomsE N, SEURT M
o ML [, RSVIEYLE S IFN-STAT 138 #4175 S TOR3AZ 1A, FEMMHIIEN-1RY 7= . Ah, TOR3ASE
B3 FEIEMSTUB I 7 KA8 4% I RIG-IFE i 24 2 1461 iz 2 AL AR AR R, AN MIIE#ERS VY
ki . FRATHIBESER TORZA B S —Fhopr AU a5 e e k), Jf48 8 1 RSV FIHI1E 32 1SG #ifil
IFN-I SO BIBLTRL, A 8 A AL A AEIR T SR B A 13 0 DL fie

KHE ELnEdni; 1 BT8R TOR3A; STUBI

RUNX3—RNF217-Parkin—-MFN2Hiili ol {2 Z 51 S5 1)
2R AR W s vp (¥ Th2 25 A6 L i 3

N OBRBR . AR
FMKFHESE—ERL

I i S — Fof b PR AT PR PR , PR ARG LIS AT, E3Z RELMRNF2177E
Wiy )L AT 1SR A% A AL (PBMC) FIBRYE £ F1(OVA)IE S/ U A0 vh i 25 R, JF 5 Th240 ik ik
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A, RNF21758 2638 0] #0H CD4+ TR A Th2 40 o534k, 38/ Th2 4 i P9 7-(IL-4 . 1L-5. IL-13)AY
PR IR A E R AE A E Y . AHLE EE, RNF21742 #EParkiniz ZAL AR, SRR RI& HE A
MFN2 [, YkELRiRfads, HMmEI Th2guMd B s ik, ok, 55 FRUNXSIE [M] PR #ERNF21 7113
K, 25T %S, RAOTOPFITEE R L RNF217-Parkin/MEN2 4 S BYZRREK A 62 Th2 4L EEie
A, R AL ISR TR A

K R] BN s Th24ifif; RNF217; Parkin

SAEYT 9K A T th 2 PO I DA B AR s 58

A, TE®. B, ke’ Aok
1. RHBERFRS £ ExEFA,; 2 ZHEMAERA—F
3REHEFRE MBEERTRYE &EREEFFH

Hiy: SZREY REE AR BIERIIGEZ M, ihE A OCHsam & A 20 (A B gy
ik B AR I PRAFIE B Bl S PR XT38 /0, A9 B FEIR R S kA I 8290 1 e R AN T
FHIE

Jiidi: BSR4 = R EEBE ORI 899 IS A SR F N T vk, M rhii ik th 624618 12 i
BRI ERE L RZBMR R 1L F] . 2Rt EmRs 1) |, IFLL 241 GIERGIFIh BRI L EY ik
BREVE ST IRAL, EATIGRIFAE . SRR R FUS A o dr, IR Logistic 101544 ph 2500 1)
Yo S

gL REY IR IR AR R TR 2N E R (P=0.001) MAEREFE (P=0.001) ¥4
FRTHEM ARl HRCT W Rl th B RS 4L 8 SAR AR . 25T L 4571 5% Bt IS 8 V2 1) BFT ek i 2
o MERAEZ DI AR LLE] (13.2% ) W& & TAEMERA (0%) , HARET R (4.8%)
BERTIEMERA (04%) . HBERVIER, MithEma hBeE6e A o 1240 H By Fd B R 20
f s ELAT AR R B S TARE T2 (11.3% ) 3w TAEMih &6 4 (3.5% ) o ZHEBIH 34T &
AN, A RRAT A Al A R SR Ik R A R A B AR 1 fE R R R

S5 I AR AR Y IR B B WL, ELA I AR 0 R TS 2 R A I S A
il 45 s o S S IR R R AR I I AR I AR R R

B SRR, s, ImihERR, BUS, ek
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A SEVEIgG 5 SR 9K I R AR A B o8

A R P xIAEMT. BB A0, ok
1. OFHBEERTRE L TR ESH; 2 dhEFRHEREHEXIL ER-EEL & &R EFAH
3B EFRS —HEBERSFRE EEREEFH; 4 T ERAN—FH
5. TAHBEKRFSH —MRERTRE £ E5 EFFA

HiY: SREY KB H BRI ELT B IG BRI A R DI RE B G , (5 T2 ) i il 25 A DG Y it A e
o e 1gG BRI TEryth e, M H 3 et th 2R sl R eg iy nl s . FeAT00 H 02T
WA i 12 W SRS kR T AR TG PRI R

ik BIMEVEINACK B =K =R 235 I3 RIS o BUMGEFEAR I 2 1eG. B 30T
T A 1gG K SIIRG R Z B R

g, thE 1gG FTE L 30% (70/235) . e 1gG FHTERY EF A mMRC W35 (p = 0.001) ,
FThfEEE 2 (p=0.027) FUHEALE TR (p=0.005) . A, ZALERT—AESLDT THLM2MENE (p
=0.001) FIfERE (p =0.001) o HIRLE 12 DNH WD TR NIET- 28A BE2ER, (A% 1gG Ak
BEEBBE 6 A 12 A A WIBETT e E inE AEBE AR B . 2R RN, e 1gG Bt
5B A v = XSz AR R A O (HR 1.905, 95% CI1.179-3.077,p=0.013) .

5. e 1gG MRS U R D BIMR & . Ak, MR 1gG BRME S U sk B i o
T2 PO R R R 2 A G

A R Y R, v, MilhEs, ihEREREeG

22 AR TC v R G Y I DAY 5 B G SE R D A

B X5
TIHBARER (AREAKRFF—WEBER)

H 1 WAL N REE BE 220K B R I PR OB B A DS R R, 400 5 S -

i SR B A 7 v X VT 54 A R BEBE20234F 1 -20244F 12 7 I PR 2200k 2L Ik g 0 35 1y e R
GORMEATGET 0, AHRAERE . PR BTERIX . RSB RD . REARISRL | RGN . JAITIC RS .

SR ORGSR R R, DMAERR6S Y LU R R £ B 6 3 E A Th FICUSR
DX, JRYLRLFIRE IR 5 A5 FE PRl SRR LA AR R, AR . B . R a R
T E RS BEER N EA SR . B . COPD. FARJG . fvE =, M. B,

5t R ERIBRGLIG IR A EA — R, BRRERL, BEiE 2, NAE TSRS S
HEA TR

P iarilEe2 /NN P (617 0 o TR A S
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SARIMARERAE 25 it 2 b D2 By ke 2% 4 it v 144
Pt 5 N

Epe
wNTH—ARER

HE: M@IET2aie2es A B sh°E (SARIMA ) #RKZERHZ5E (MDRO ) BB A
WERIMA R, JEEBEMDROMRYL B3 TR 5% |

ik WU H M — NRBEBE20184E1 H 2220234F 12 ] FYMDROEE B ge H B4R, #ar
SARIMAMAY, FFfii FH20244F1 A 212 A AUMDROE [ 8 SREHETAG RO Al UM RE

25 20184F 1 H £20244F12 H FEFEMDROBYL R B T FEass, RAEM1—2H J6—8H Hym &1,
SEFRA MDRO F 46 3k U5 . SARIMA(0,1,2)(2,1,2) 12 Fe i, HAA LR 40.873, 5RET
GRS . 20244EMDROE B B gL R A 5 SEPRME S SR L s —3, ¥Irii2zE (RMSE)
0.068, “FH4xfiR2: (MAE) =0.054, “FIZ4axt i oy biR2: (MAPE) 419.55%, Fillv:RE R 4T

451 SARIMABIRREA R HMMDROBYL 1) 255 M A IPERRAE Oy B B B B s S AR RES pEAR
Pio ARMIONGEE A Z VMBI LS APl A I Rk, ST RE Jy, LASCBIMDRORE S,
() LI VB FORS AER 45, o B B R A PR SR Ak BORUE D B2 Ak A

K] SARIMA; ZHM 24T ; B2 e

Heoé H- B 1w 25 B0 B A8 I AR Ak 53 A

HRA
TITHAARER (AFEAHXFEF—HRBEER)

I W BBk 252 BB IR RERE, WG RIS W ANTA 7 B Sk B R i

Tridi: WaE20244F9 H 22025476 H it BERNR 2755 — B & B2 B 0 B 0 BB BRI, 4B L2 sl R
SR PRAFAE

SER . HLRTREE UM At 24, PR BN 255N 45% , X R 2 2SN S R 1 1 Ak R AIG
MICHH . 660 F ARk B R L B Ml 32, AEAE43M), FET-17M61, BET-3R21.7%, HATKEZIRIG
FRPAE RN Z ARG A i E R E AU TR SET 4L IEPCTA & & TAEAF 4L, 0.471mg/L K2 i A
8, BUREE-4.6%, Fi5FEE83.7%.

590 HBBRTOBR SRR RN P MR ZE BAMW BT EL A 2 IMICEAR, L3 PCTEDGT R0 H 2 2k g ke
YL fBE TS A — 2 I R A

SR HRERER ;. 200 IRIRAHIE ; ROCHHZR
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2019—-20244F K “ P EE A 1B
2 it 24 B H bs P 0 s 25 L o by

Eope
wNTH—ARER

HEg: ririnsd =S ERZEMZ5H (MDRO ) BRI . ArASKRIE i 25#a%, B8
Ry I BE MDR OJE % 577 428 S s 11 1 2 R S i 42 LR A A0

Tk KRS, $RHCT 20195 20244F (A AREE Bl YL sSeimt i 240 ) PR AIMDRO
AHSEWEIECE , (T Excel FIR 4.3 288 H2F8AF A 70 0T

iR K HIMDROEHRT0760k , Hrh S RaFF A (42.48% ) . & EAH A KA (23.66% ) |
Ml v AT (16.44% ) . WIS IAMEE (10.98% ) MABIEAE (3.12%) W EERFK, &6
HRFER B IO 1 5 e T3 (Z2=6.736,P<0.001), Jili% 50351115 (Z=-5.586,P<0.00 ) HI K IR 45
(Z=-2.480,P=0.013) [ i1} i Lb 2 FRE# %, MDROBEER F EARA R ITAL GBI (54.37%) . HEVEW
(14.09%) . FRH(6.98%)c THZGTEIT: SIS RNIFTREITEREAE ., LMEEL ., WREFHIE . 2T
. MEHEERZE . M RRACEHE RN 2 W 25 R A H AR R T 60%, VUM ZRISGYIMm 25 PE T bl 2 4
R ER B B R YT 25 5 T60%; i RFEHEIAFEN FERIE, LBEMEE. mEEG
Ho. FAMETIE . DURRERIS . MEIE . RGN 25 M 2 R T A R R AR
FRIBE X SRR R IR YIT 255 A 1T W ER TR KIRA TR LR RIS . M 25 P m k32
B, MERRE. DRI 253 I 2 T R

456 ZEBEMDROBYEPHEIL ST IR, Tk 2R = UME, WM/l . k2R,
TFREm 25 5L B, IR BRI T ik, AR AT MDROBEL RS2 1 .

KA Z MG BHARENIN; W2, BBy

Investigating Anoikis—Related Genes in Lung

Adenocarcinoma: Implications for Precision Medicine

Yanting Sun
The First Affiliated Hospital of Soochow University

Background: Although genomic investigations of lung adenocarcinoma (LUAD) have recently accelerated
our understanding of the molecular profile. The anoikis derived pattern of LUAD, which plays a pivotal role in
mediating cancer advancing, including invasion, metastasis, and resistance remains poorly understood.

Objective: This study aimed to explore the correlation between anoikis and LUAD prognosis, and the
potential prognostic value and immune microenvironment characteristics of anoikis-related genes (AGs) in

LUAD. Methods: We interrogated a collaborative cohort of 1569 LUAD and carried out a comprehensive
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analysis to unveil anokis-based prognostic implications and microenvironment characteristics.

Results: Integrative results revealed that not only LUAD subtypes with different survival status could be
identified, but also aberrant signaling pathways significantly enriched upon AGs. Anoikis derived risk grouping
and nomogram model both exhibited satisfactory predictive performance in overall survival prediction and
stratification. Simultaneously, landscape of different immune microenvironment and genomic traits were
investigated among the high- and low-risk groups. Finally, anoikis related crosstalk was validated at single-cell
resolution.

Conclusion: Our study enables more comprehensive understanding of the relationship between anoikis and
molecular landscape of LUAD and offers an opportunity for precise medicine and prognosis.

Key Words lung adenocarcinoma (LUAD), anoikis, prognosis, immune microenvironment

S 15 0 P A L ST 9 S DA T 5835 Wi B A
Bl ARFAE S Ay . — IS Wi he 15 1R O & Qe sl

wue s, AR
IHRBARER (AREHKFE—HEER)

ot Mg RN %R (MPP ) J& LA XARAS AT 2 (45 DL IR, TR G e 5 IR iR it 24 ]
WH 2528, SPRHELS PR Bk . #EEIITE (INGS) 1A —Fh i RS AR F A AR, HAEMPP
W I E IR RGP

B PRSI e A ) U (eNGS ) X LZEM R S JFANG & (MPP) [i2Wiskhe, JEordr
G RFFAE . TR AR YA S 25 3 K oA, SRR RIS TR SR S A s

Jitk s HEH20244F1 ] 28 ] g it BB R 245 — Bt B B LR DX PR AL DX AR AT il 24 TING Sk
(107618 L, X HUINGS S SE M5 7k 2 WA hg, U 73 B 8 LA IG RERIL . SUARF AR . TR
B BRI i B IR P RIS 24 5 PR 98 AR

5. INGSIZWIMPPRYBSUERNME (91.58% ) W& T IMIE R ahBE Rk (73.91% ) FIFILIE /IS
M (70.97% ) (P<0.05) . 60.9%M B ILAAFEIR GGy, FL6 IR AR EE (28.3% ) . EBJK
B (26.4% ) MR EERRE (17.0%) o KREFER R, >5%8 48 5H57.5%; A LA KR (o
IE39.3C ) , 97.7%A %Wk, 88.5% AR =R NI L AR EEATK , 40% M FAANMEFE . =1590.8% Y
MPP B LK HH KRN ERZETT 25 55 (A2063GZ4E ), HH148.1% i 245 8 ) Lol 2 VU IR R S I I ¥ 4R 4F
i,

45 INGSH LR T LEMPPRYE 22 Wius: , BeRG T UITR & B L R 25 R . R
RG RIS . el Fkse (R 2 TE IR R ) 240 T MK YE, A B T IR A
7, BEERJLAE .

SR Ml R S IFARM A s FERIUE (INGS) 5 IRAERYY; W25 LB AL X ARAT T 5
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Predictive Value of H3K18 Lactylation for Early
Detection and Prognosis of Sepsis—Related ARDS: A
Prospective Observational Clinical Study

Xing Li
HEWTH—ARER

Background: This study aimed to investigate the predictive value of histone H3 lysine 18 lactylation
(H3K18la) for the early identification and prognosis of sepsis-related ARDS.

Methods: This prospective observational study included patients with sepsis admitted to the intensive care
unit (ICU) between March 2023 and September 2024. The patients were divided into two groups: the sepsis with
ARDS group and the sepsis without ARDS group. Clinical datawere collected within 24 hours of ICU admission.
Bronchoalveolar lavage fluid (BALF) samples were obtained on Day 1 for all participants, and a second BALF
sample was collected on Day 3 from patients requiring continued mechanical ventilation.

Results: In total, 91 sepsis patients were enrolled in the study: 36 with ARDS and 55 without ARDS.
H3K18la levels in BALF were significantly higher in the sepsis-related ARDS group than in the non-ARDS
group and the control group (P < 0.05). Elevated H3K18la levels were positively correlated with inflammatory
markers (lactate, IL-6, and TNF- « ), APACHE II scores, and SOFA scores (P<0.01). Logistic regression analysis
revealed that H3K18la was an independent predictor of ARDS development (P < 0.05), and ROC curve analysis
revealed that H3K 18la had high diagnostic accuracy (AUC = 0.804). Combining H3K 18la with the SOFA score
further improved diagnostic performance (AUC = 0.830, sensitivity = 88.9%, specificity = 67.3%). Furthermore,
H3K18la levels significantly increased on Day 3 in the mortality group.

Conclusion: H3K18la is a promising biomarker for the early identification and prognostic prediction of
sepsis-related ARDS

Key Words Sepsis, Acute Respiratory Distress Syndrome (ARDS), H3K 18 Lactylation, biomarker
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K] BEBIERYe TR SIIK SRR Logisticll)H fEpFZE iR

The predictive value of hyaluronic acid for the
severity and prognosis of COVID—19: a retrospective
multicenter cohort study

Genhua Mu
Yancheng NO.1 People’ s Hospital

ABSTRACT Background: The aim of this study was to elucidate the relationship between HA levels and
clinical outcomes, including disease severity and prognosis. Methods: A retrospective multicenter cohort
analysis was conducted across three medical centers in China from September 2022 to February 2023. Patients
with positive nucleic acid for the novel coronavirus were included in the study. The primary endpoint is 28-day
mortality. The severity was assessed by the ‘Diagnosis and Treatment Plan for Novel Coronavirus Pneumonia

(Trial Version 9)’ . Analyses assessed HA correlation with severity (Kendall), predictive value for mortality
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(logistic regression, ROC, Delong test), and survival differences (KM analysis using a Youden index-derived
HA cutoff). Results: A total of 862 patients (median age 72; 58.47% male) were included in the study, of whom
108 died. Non-survivors were older, more men, lower BMI, and more complicatinos. The overall median HA
level was 121.65ng/ml, significantly higher in non-survivors(p<0.001). Kendall correlation analysis revealed
a significant correlation between HA level and COVID-19 severity (correlation coefficient: 0.365, p<0.001).
Our preliminary analysis revealed positive correlations between HA and D-dimer and chest CT. In logistic
regression models, HA was an independent predictor of 28-day mortality(p=0.001). The AUROC for HA was
0.840 (95% CI: 0.806-0.974). The cut-off value was 141.65ng/ml (sensitivity 61.27%, specificity 91.67%).
KM survival analysis showed that patients with HA levels higher than 141.65ng/ml had a significantly lower
survival probability(p<0.001). Conclusion: HA may potentially function as a biomarker for COVID-19 and
could provide a vital reference for the clinical treatment.

Key Words Hyaluronic acid; COVID-19; severity; prognosis; biomarker
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Prognosis analysis and nomogram models for adult
patients with bloodstream infection caused by

Acinetobacter baumannii

Wen Liu
the Affiliated Hospital of Xuzhou Medical University

Objective: Bloodstream infections (BSIs) caused by Acinetobacter baumannii (AB) are extremely prevalent
and severe clinical conditions, particularly when developing into sepsis-induced coagulopathy (SIC), often
lead to higher mortality rates. Therefore, accurate and rapid recognition of underlying risk factors that may
contribute to death and the development of SIC is essential for improving patient’ s prognosis. Methods:
Clinical data from adult patients diagnosed with AB BSIs at the Affiliated Hospital of Xuzhou Medical
University were collected and analyzed retrospectively between February 2022 to August 2024. Logistic
regression analysis was used to identify predictors associated with 30-day mortality and SIC occurrence, and
nomogram models were established based on these findings. The models were evaluated using receiver operating
characteristic curves (ROC), calibration curves, and decision curve analysis (DCA).Results: 176 patients were
included in this study. Multivariate logistic stepwise regression analysis indicated that shorter hospital stays,
higher SOFA score, invasive mechanical ventilation, concurrent hypoalbuminemia, acute gastrointestinal
bleeding, lower PTA levels, and lower monocyte counts were independent risk factors for mortality in adult
patients with AB BSIs. Meanwhile, higher SOFA score, lower PTA levels, and lower FIB levels were identified as
independent predictors for SIC incidence. The area under the curve (AUC) of the mortality nomogram model was
0.923 (95% CI: 0.886—0.961). The AUC for the nomogram model predicting SIC occurrence was 0.902 (95% CI:
0.850-0.954). The P-values of Hosmer-Lemeshow tests for both models were greater than 0.05. The DCA also
demonstrated that the models had high application accuracy and net benefits. Conclusion: These nomogram
models exhibit great accuracy in predicting mortality and SIC occurrence in adult patients with AB BSIs, thereby
helping physicians make optimal treatment and perfect the prognosis of these high-risk patients.

Key Words Keywords: Acinetobacter baumannii, Bloodstream infections, Sepsis-induced coagulopathy,

Prognosis, Nomogram
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Evaluation of a novel Aspergillus IgG lateral flow assay
for the diagnosis of non—neutropenic patients with

acute and subacute invasive aspergillosis

Yajie Lu',Huanhuan Zhongz’3,Yujie Wang3,Chao Sun3,Yuanyuan Li’,Yuchen Cai’,
Xiaomin Caiz,]iamei Wang4,]injin Zhong?’,Xin Su'
1. Nanjing Drum Tower Hospital, Affiliated Hospital of Medical School, Nanjing University
2. The Second Aftiliated Hospital of Soochow University
3. Nanjing Jinling Hospital, Affiliated Hospital of Medical School, Nanjing University
4. Nanjing Jinling Hospital, Medical School, Nanjing Medical University

Purpose: This study aimed to assess a novel lateral flow assay (LFA) for Aspergillus IgG detection in
patients with non-neutropenic invasive aspergillosis (IA) .

Methods: Aspergillus IgG LFA and enzyme-linked immunosorbent assay (ELISA) were performed
in non-neutropenic [A patients and control group (proven community acquired pneumonia and healthy pers
ons), respectively. The diagnostic performance of Aspergillus IgG LFA for IA was evaluated and compared
with ELISA method.

Results: A total of 143 cases were enrolled in this study from June 2018 to September 2023, including 33
cases of acute 1A, 30 cases of subacute IA and 80 controls. The level of plasma Aspergillus IgG LFA
in the IA group was significantly higher than that in the control group (190.5 AU/mL vs. 50.3 AU/mL, P
<0.001). The Aspergillus IgG LFA had a strong correlation with the Aspergillus IgG ELISA (P < 0.0001, r =
0.68). In total, the sensitivities/specificities/PPVs/NPVs were 65.1%/97.5%/95.4%/78.0% for the Aspergillus 1gG
LFA, and 69.8%/87.5%/81.5%/78.7% for the Aspergillus IgG ELISA, respectively. The consistency was strong
among the two methods (P < 0.001, Kappa = 0.68). The sensitivities/specificities/PPVs/NPVs of Aspergillus 1gG
LFA were 57.6%/97.5%/90.5%/84.8% for patients with acute IA, and 73.3%/97.5%/91.7%/90.7% for patients
with subacute A, respectively. The “any-positive” strategy, which combined Aspergillus IgG LFA with
sputum culture and serum GM, had a sensitivity/specificity/PPV/NPV of 81.1%/94.7%/95.6%/78.3%. The
sensitivity/specificity/PPV/NPV of bronchoalveolar lavage fluid (BALF) galactomannan (GM) was
65.0%/90.0%/92.9%/56.3%. When combined Aspergillus IgG LFA with BALF GM, the figures were 87.5%/85.0
%/92.1%/77.3%.

Conclusions: Compared to the Aspergillus IgG ELISA, the Aspergillus IgG LFA exhibits
comparable or superior diagnostic efficiency in IA patients, while offering a faster and more convenient option
for clinical diagnosis. The “any-positive” strategy of combined diagnosis with Aspergillus IgG LFA serves
as a valuable supplement to current diagnostic approaches, particularly benefiting patients who cannot tolerate
invasive bronchoscopic procedures.

Key Words Acute invasive aspergillosis; Subacute invasive aspergillosis; Non-neutropenic patients;

Aspergillus IgG lateral flow assay; Diagnosis
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W, WREHZEWME. HLEFE (INGS) PUgik A eR R . SRS i ys A e SR A i,
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BLL RBREIRAY, HUARGE TR RA36K . AR Iy R R IR e 7 58 B B A e, B2 e
ke, fEBEERE64K

2518 HAIXEE Dy Ak Z EIH 2 RIERGY, 7 RN IR AR RS A T 25 . INGSEAR TR
HBNR SRR ER, HEa5 G Ei RO EM S BURR . 93607, WARPUREE . Wy, &
Fe3CRE . PUBRHIRIT S, SRR UG BOOCHE . AU E B e b A LU A BUR BB A% 0, AR RRE
PE R fE N E R B4

SRR WA, T2

BHEPIALE T AR BEAKRS HES Wil
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HE:  ARWF5E B e — Bl R BURRAT B R R PR 2 SRR T AR S5 0 AT B (NTM ) il 9
], IFHT R LR 2= T AR AR (mNGS) fEPEE . KA BAT B . 48 S I6 R ERTR YT
HA ) RN M

Ttk BB B R, ISR R SR BT FE AR R, w022 W il 25 -
FeZ —RAUAEIRIT . AN SR RR I . AR ARIE . SRR AT A R (RS 2R Fl
JHHEVER ( BALF ) MImNGSK ) LARGAIT 23t TR

i B TEREZ P GAIT IS MBUER N . X HBALFREAR M TmNGSKI, 455 IR A=
ML 53T ( Mycobacterium intracellulare ) J$41], AREIRBI S5 3R TRE G (MTBC) HERATF
G, ARPEX—Z5H, IS R RINTM iR . FIEAATT . ST EEIRG TS, B I RAE
ARFNFAAR 2= F IR I 35 04

PG ARSI R, SRPURRFT R i PHEANRE S5 R T A5 RiI2 . 125 BTSSR Y7 JCaU
THOLN, 55 e BB NTMIR L AT B . mNFR RIS T 9% . PRl . Jo i P b 2 5 v o S A 31 e K
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Sequential Metagenomic Next—Generation Sequencing
Diagnosis of Co—infection with Aspergillus and
Mycobacterium avium Complex: Lessons from Disease

Recurrence Despite Prolonged Antifungal Therapy

Ruoran Li,Zhiping Liu,Qi Zhang,Minghua Yan,Jing Liu,Zheng Huang,Dan Li,
Xinyuan Fan,Wenhao Wu,Shizhang Zhang
Xuzhou Central Hospital

Objective: To report a case initially diagnosed as invasive pulmonary aspergillosis (IPA) by metagenomic
next-generation sequencing (mMNGS) that recurred after prolonged antifungal therapy, with repeated mNGS
ultimately revealing a co-infection with Aspergillus and Mycobacterium avium complex (MAC). This case
highlights the diagnostic challenges of mixed infections and the unique value of mNGS in detecting fastidious
and uncommon pathogens.

Methods: We present a detailed case report of a middle-aged male patient with pulmonary shadows. He
was diagnosed with IPA based on BALF mNGS findings of Aspergillus fumigatus and received nearly a year of
antifungal therapy (voriconazole followed by isavuconazole). We analyzed his clinical course, serial radiological
findings, and laboratory data, with a focus on the second bronchoscopy and BALF mNGS performed due to
clinical deterioration.

Results: The patient’ s symptoms improved slowly but incompletely after initial antifungal therapy.
Approximately one year later, his pulmonary lesions progressed. The second BALF mNGS test detected
abundant nucleic acid sequences of the Mycobacterium avium complex (MAC), with very low levels of
Aspergillus sequences. Based on this result, isavuconazole was discontinued, and a combination antibiotic
regimen targeting MAC (including clarithromycin, ethambutol, and rifabutin) was initiated. This change in
therapy led to significant clinical and radiological improvement.

Discussion: This case illustrates the diagnostic complexity of pulmonary mixed infections, particularly
fungal and NTM co-infections. Prolonged immunosuppressive antifungal therapy may create an opportunity
for latent NTM to proliferate, leading to a refractory and relapsing course. The initial mNGS, while indicative
of aspergillosis, might have overlooked the co-infection due to reporting thresholds or clinical interpretation
bias. This case underscores the critical importance of repeat, highly sensitive pathogen testing when the clinical
response is suboptimal. It powerfully demonstrates the indispensable role of unbiased mNGS in uncovering rare
pathogens, revealing co-infections, and guiding personalized antimicrobial therapy.

Key Words Pulmonary Aspergillosis; Mycobacterium avium Complex; Metagenomic Next-Generation

Sequencing;
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FERR IR DA 1 N IR DR % I M ol Bl A
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HA: AHST B FE I oA o5 Bl R 43 23 i kiR 44 ( Ureaplasma urealyticum, Uu ) 1A
SZJFEAR (Mycoplasma hominis, Mh ) (SRR . B8 NBERAIE K 25 W0 RUat: , 9= AS il X0 PR A= 5
T8 S AR B A TR SE BRI 258 8, IR LR R . WRAMRLE ) & FE PR 259 |
A RARYT T RIS, LAY H 25 IR 258k, $EmiA R, Pk K.

itk RABUBE /BT vk, ot R A 355 5 2 2 5t X A R A B 3 I ) AR A EA T U
Mhif) 3 B3GR . S 2GRS (Uu 24/, MhF48/NHE ) 5 XA B Il 5 75 53353 40 B
iR oy BB RE , B LAVITEK MSEH A TR o 29 MO0 R IR BEBR R 1, ARHE R Srpm i 52
Tk, PRI 2 . GRS DI ER IS (R ER . BHER) . KIANERE (ZPRE. whif
. MAER. 45X, PAER. BEER) MEEEZE g e, Amee, 28R, AR
A ANVPE ) 4R WHTH 259 . B85 R HExcel 2010FISPSS 21,01 74814347

i 48RRI R R IRIRIEAR (Uu) WX, Hha1kk (85.4%) 5 ATUSZJEIA (Mh) 7HE
(14.6%) . bR FERFETHLER T (400K, 83.3%) , HANWIREFIE WY (68, 12.5%) .
B4 KR (45 18k ) o BRE LIt 3 (4561, 93.75%) , BHEABH] (6.25%) . stizkl
FREETTER TS (4146, 85.4%) o BETVFRH3523 £7.92% (JulE20-56% ) , JRYLE LAF
W& BER26-408 (A HETG BR S A B IR . SO DUBR Z 2R 2y iU M fe i, SR (2P E ) ]
JEERHF100%, FHER CRIEHREK) N95.65%. KIFNEIY LR (97.83% ) Mrihid %
(84.78% ) LRI RAFETE . XVETRINAS Y it 24, o IRpN v BT 2558 551K97.83%, SFRIP 2
FZE D BN 24552 40 84.78% . wIMATD B HMi 24K 1 84.78% , (HIHH /- H1K63.04%, KIFARBRIEZ,
YR E R R (94.59% )  PLAER (89.13% ) M2t . FlareE R M HUSCRIURS56.52%, Ingih
U 55.56%.

THE . ARWEFEAE 7R J5 M b DX 08 R A B T8 S S AR B A TG 2R, DA IIRIIR IS 3, 225
HAELer:, SYETGShEYIANSE . 29M0as It B IR 25 3, IR L A 2 (- )
FFEA RANERZ Y (NP L8R BHER R ) 2R, X 53R ER LUk M i i 25 Yl
FEANA LR S B DA E, B E PR M SRR s . S, ORI A S W IR,
e 0 R S JEARRS % R 25t , WEfeH A2z, Hk, RS20 nl, s B &M
STl 2 28 DR LA g (R SRR R T R R, AN SR IR T I BT R ) o S VDR RN v R F R T Y
KRINERIEEAC Y. 3, DR AR R . AP R . 25 EURID 5 S5 25 5 8 A s 15 i S
YT AR EIRYY o BV FRUBCR W AT vD AL, AR 2 RS R . IR RIRY Y DL
“ROSEAT . BOARELS” BRI, SEIAMAREHE Y, D R IR T 2 Y 2L

S fRRIRIEAR, AHSZ A, 25T
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HI . M IREEAE 22 E &7 IR DI RERERS ( Left ventricular diastolic dysfunction, LVDD ) AYIGREFIE,
FELVDDX IREFAE (5 WU (152

Tk ARG N . BUBESYE . WIERERTSE . ANA20214F 11 H ZE20234E5 H 4B RoF M s ok =
Be B EEE~FF (Intensive care unit, ICU ) WA A ITEIE BB, DNASRECLFEST & Sepsis 3.012Wikbrife |
K — RN H B RIS W IR RE I AT SR o WS R R L ARG L S A RS M A BT AN DT 43
( Acute physiology and chronic health evaluation II, APACHE 11 ) . FHi#s B IIEE =145 ( Sequential
organ failure assessment, SOFA ) 1145, JRYLERA S IEL TR, R AL Y RAAE . MRBI 1% . 4 E
iR, M LSS R bR . EEATIRIR 28 KRR, KRB OIS ICUME B . A BEr
Ko T20/NEF TR R . 28 K N A E HRE RO

gL Wit 1620 B, AR T LB 642 (DU 43 Bk HIEE ( Interquartile range, IQR ) : 53-
741, 57.4%0)EF R E M REAEA WO | I R SR BN 19.8% « 46.3% . Al R R gL 1) 2
W87 . APACHE IIREZr 9 780 194> (IQR: 14-25) , SOFATEArAY A% h8%r (IQR: 5-11) . 82
% (50.6% ) AHBHIZW HLVDD, Hr2540.2% M7 TAFE A IGER % ( Left ventricular systolic
dysfunction, LVSD ) . A.L:IHEREG ( Right ventricular dysfunction, RVD ) , W | HELVDDEE 5
F34°45.1%. Snon-LVDDAIAH L, LVDDZH B #EH A4 1K (56.00 [48.00, 67.25] vs 70.50 [61.00,
77.00], P<0.001 ) ,H.C bk e i 35 A% (10.00 [8.00, 11.00] vs 8.00 [6.00, 10.75], P=0.025) . LVDDZ 5
non-LVDDZ B E ML, —JMEET 7K F W M7 (B E E ( Low peak early diastolic mitral inflow velocity, E )
(188.05 [73.70, 106.00] vs 77.10 [64.93, 90.97], P = 0.001 ) . —ZPET oK FL 1A il i 04 (1 3 5 — AR iF ok
A 0 ML 3 A (BT 32 FAEL ( Thee ratio of low peak early diastolic mitral inflow velocity and late diastolic velocity
of mitral inflow, E/A) (1.18 [0.91, 1.63] vs 0.88 [0.73, 1.09], P < 0.001 ) . #MillBEe’ (12.65 [10.38,
13.83] vs 8.70 [7.08, 10.60] , P < 0.001 ) . =237 % ( Tricuspid annular plane systolic excursion, TAPSE )
(2.01 [1.71, 2.29] vs1.83 [1.42, 2.02], P < 0.001 ) ¥R &AL, 1B/’ ([HFEEE ) (8.42 [6.93, 10.38] vs
12.51 [10.57, 15.19], P < 0.001 ) Tt . LVDDZ S5non-LVDDAL B E ML, 28 KGR W EHw (23
(28.0%) vs 11 (13.8%), P=0.041 ) . Kaplan-MeierEf7HHZ42E/~, Snon-LVDDAIAH L, LVDD4LH#28K
FPVELFI ] R FEAL (P =0.023) . LVDDRREE B, 28 KWILR M ( X2 =9.035, P=0.027) , 72
NS T R D XU 0 35 T (X2 =10.929, P=0.012) . Z4FE#EY . snifi s s . SOFATTSY . FLIR .
NT-pro BNP, JER& IR IEIG, BEELVDDADRAL R LLVDDAL . B ELVDDA 4 i & T+
% (HR 1.85,95%CI 1.12-3.06, P=0.016) .

4538 RFAELVDDI AR N50.6%, RIS TFLVSDAFAE . 5 MEEAE 4 28 TR AL R i E AL 5
LVDDFREE M, 28 KA R, 72/ N BT 2 o B ) XL A 5

OCHHE] MRFEAE , Z- B EFIRIIBERERT, TS
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HAY: RPEMERFBYESHEE R EEERIUT RN E, Hi2WiiEiR ¥ Samtigyrnt
MIA Y ST B . ARIER B Al e AL IS, PP NG (1,3)- B -DEER (GikE ) 523
HEEREE (GMIRE ) 85 FRREIRITHRNE, MR TERARMIGYT, XEAEE =R S R A IE IR
AR A

Jid e ARG R B AT RE M BEALAT BRSS9 AR B KBS vh KB B FE B 2 B A5 5 12 28 1
BRI S fEARE (PUOFIKESS . IR S3 R KRR AMESR . WEE T =20 ) JF B
RIBIAER B NG . HEBR T2 (R 280 B B B U AE fE<48/ NI . K 21001 85 1:1BEHL /3 A4
SIRITH S ARRITA . IR R/ IS TS G/GMIRE:, M GIE>80 pg/mLEGMiXi>0.5
p /LR BATT o SRRyTdl: MRrE R I H AR R ICE N TR 3l 1 AR E B SAYT . Il —4k
LB RIASFE o FEA U8R EHIET R REL ST EE Y . 2R EEHE
YRR HRE B RME B R B 2RSS R F

SR WAL E LR VORIAT L (P>0.05) o EELN . W H28 KR &R T- R B KT
ZHNRITH (21.9% vs 36.2%, P=0.019 ) o WEL N HAEIGTT AL rh AL d 38 25 W fif K I 2 40
B (7R vs 13K, P<0.001) , 2PEBEHif (12.4% vs 24.8%, P=0.021) SHFIIRERH (10.5% vs 21.9%,
P=0.028 ) RAFRIERK o PANIHIZREELRBRYE LA RG22 57 (P>0.05) .

THE: AMFFRIESE, SHZZEM HRIRG S A, FE T 0% G/GMIRER 1Y Seih T SR W B 10 2 I
28 RAET R, IR H A bR B PR B USRI P AL, SCBL T R I,  [RIhEE G T RS T
BORZY o EAMUNGE TAEFDUS, st g 2R, RN T AR SR I R R, R T
HLR M S AETEME o REARVZCR RO, A B R 25 RS A A BRI
TH IR, SRR RSB MAE G250 FH 245 12 Wi SR ShiG A A8, DU R ™ 0 1) L PR R PR K

O] R 28 LR, | IV AE AR R . DLW . MERIIRYT

JE T v 52 5Kk IR ARD SEM ] I o4& 700 Gt v .
IR RS

BEE, IHG. IFRME
FARFHWETRER

W E R IRk . AR N R S FH 285 1E (Acute respiratory distress syndrome,
ARDS ) FEGHAE BARAE, nf KA SR, Rl ok, 5 ARDSAY Al 175 % J2 A s 25 VA
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Ko RIERRARDS S EM) EZFB, #3775 ARDSHHA: BERFIE ) R A Z R AP0 FL 55 R 0 8
BLAY, HRrHZ X R A B . ST . AW BT R K- (Recruitment-inflation
ratio, R/FE%L) MHBRESISAL, FH45E 2480 FEFE AR X ARDS S AT R A 40 25, -0
NGNGB S F (= rd E P

oIk ARBFIE bl | TSR TERF ST . 40 A 20234506 H 220254201 H A A K2EHHE
HR R B g FAE R A B LA QUM UAGE S EH &R 1R INIARDS LGB . AR B R4S . PRI . ARDSYHR A
SHRGORL, REAMGDI-DIR/MFEE. HIMGESSE. WI12#46 08 . KIS Brdats K28 K T
JESEE . T e AR IE28 R UG B i WA PRI 41, e — s O AIG R AE . Hak, T
D1-D3 MR/HEEL. A GHa%. WA, PFRRGIN T . HUAEE S pHIE AR LRHE , 8t A ) 251 55
Bt ( Latent class analysis, LCA ) H3 . ARDSHA[a] IR FRAY, B[R] F AL 2 [R] A I RAFAE AT

MR 1 B I — R DO AR . ABETEIEAN A 10444 ARDS I, 6101 (58.6% ) Nyrhik
JEARDS, 28 RKINILHE HF34.6% . BHEFIEIH A ECN68% (MU 4k AIFE (Interquartile range, IQR) :
59-77], APACHE IIPEA 80204 (IQR: 17-24) . SAEfFABFEMEL, SET-ABEFER (P =
0.002) . APACHE IIif43 (P <0.001) FIffifEse it (P=0.008) B,

2. ARDSH\[n] TN R AN . B LCAST BRI/ R RAVEAEELH 2. 674 (64.4% ) [BE NFRA
1 (AT sRMERRERTY ) |, 374 (35.6% ) NRA2 (AIEsktE B AERM ) . ID1#ID3, RE2HR/IEE
oo mAL . PUBEERRS S TR, HrPR/BEEER M D R T RRES, feRBh R Frbad, R
2IAATREL. WP RGN M I HIERFELAI T3R8, SRAIM L, KA EARDSE H 28 KIHIE I
T 7 GRS R Z XS He ( Hazard ratio, HR ) 5.54 (95% nJ{Z[X[A] ( Confidence interval, CI) : 2.41-
12.76) , P<0.001],

R A5 HE T R/FE BT EE T 20008 I ARDSYN ] I 6 AL . AT &2 5Kk T R BRI m] &2 ik tk b h3
A, AT Rk TR AR ARDS fE 28 KA ARG A A 7 fE R R 2

K] MR E LR AR M A ke Wt R

Successful Management of Multidrug—Resistant
Acinetobacter baumannii Pneumonia with Sepsis

following a High—Fall Injury: A Case Report

Ruoran Li,Zhiping Liu,Qi Zhang,Minghua Yan,Jing Liu,Dan Li,
Xinyuan Fan,Wenhao Wu,Shizhang Zhan
Xuzhou Central Hospital

Objective: To explore an effective anti-infective regimen for severe pneumonia and sepsis caused by
multidrug-resistant Acinetobacter baumannii (MDR-AB) in a post-traumatic patient. This case shares the
successful experience of a combination therapy strategy guided by bronchoalveolar lavage fluid (BALF)
pathogenetics after the failure of conventional broad-spectrum antibiotic therapy.

Methods: We present a case of a 37-year-old male admitted with multiple traumas (including severe
craniocerebral and thoracic injuries and multiple fractures) due to a fall from height. The patient developed high

fever (39.5° C) and acute respiratory distress syndrome (ARDS). The initial empirical antimicrobial regimen
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(Vancomycin + Meropenem + Voriconazole + Aerosolized Amphotericin B) was ineffective. Microbiological
analysis of BALF subsequently confirmed MDR-AB pneumonia. The therapy was then adjusted to a combination
of intravenous Ceftazidime-Avibactam (3.0g, q8h) and intravenous Colistimethate sodium (75mg, q12h),
supplemented with nebulized Colistimethate sodium (75mg, q12h) for local therapy.

Results: After initiating the combination regimen centered on Ceftazidime-Avibactam and systemic plus
nebulized Colistin, the patient’ s condition improved markedly. His body temperature gradually normalized,
respiratory symptoms were effectively controlled, and infection parameters decreased, leading to a successful
outcome.

Discussion: MDR-AB infection is a life-threatening complication in critically ill, immunocompromised
post-traumatic patients. This case highlights the critical importance of precise pathogen diagnosis (e.g., BALF
culture). When conventional regimens fail, a strategy employing high-dose Ceftazidime-Avibactam combined
with systemic and nebulized Colistin can effectively overcome drug resistance, achieve high drug concentrations
in lung tissue, and synergistically eradicate MDR-AB, providing a viable therapeutic approach. The nebulization
of Colistin, as a local delivery method, likely enhanced efficacy and reduced systemic toxicity risks, though its
standardized protocol warrants further investigation.

Key Words Multidrug-resistant Acinetobacter baumannii; Post-traumatic pneumonia; Sepsis; Colistin;

Nebulization; Cefoperazone-Sulbactam;

Endothelial USP2 aggravates sepsis—induced acute lung
injury by deubiquitinating MTCH2 and disrupting
mitochondrial function

Jin Zhang,Ying Tang,Feng—Mei Guo
Department of Critical Care Medicine

Objective Endothelial dysfunction is a critical driver in the pathogenesis of sepsis-induced acute lung injury
(SI-ALI), contributing to vascular hyperpermeability, leukocyte infiltration, and dysregulated inflammatory
responses. While protein deubiquitination is increasingly recognized as a key regulatory mechanism in
innate immunity and cell signaling, the specific roles of deubiquitinating enzymes (DUBs) in endothelial
cell pathophysiology during SI-ALI remain poorly defined. This study aims to systematically investigate the
functional and mechanistic contributions of endothelial DUBs to the progression of SI-ALI. Through integrated
transcriptomic and functional analyses, we seek to identify key DUBs that modulate endothelial activation,
barrier integrity, and inflammatory signaling, thereby providing new insights into potential therapeutic targets for
alleviating sepsis-associated lung injury.

Methods RNA-seq analysis of lung tissues from cecal ligation and puncture (CLP) mice revealed a
significant upregulation of USP2 in the septic lungs. Spatial transcriptomic analysis further indicated that the
elevated expression of USP2 was primarily localized to endothelial cells. This finding was validated using RT-
gPCR in flow-sorted endothelial cells, epithelial cells and fibroblasts. Serum USP2 levels were quantified
by ELISA in 39 sepsis patients stratified by ARDS severity (Berlin criteria: mild vs. moderate-to-severe).
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Endothelial-specific USP2 knockdown in C57BL/6 mice was achieved via AAV-shUSP2 delivery, followed by
cecal ligation and puncture (CLP) to induce sepsis. Lung injury was evaluated histologically and by inflammatory
cytokine profiling. Lung wet-to-dry weight ratio and Evans blue staining were used to assess pulmonary
endothelial barrier function in mice. USP2 substrates were identified by IP-MS. Ubiquitination dynamics were
mapped by a series of ubiquitin mutant plasmids. Finally, stable HUVEC cell lines with USP2 knockdown or
overexpression were established to quantify intracellular ROS levels, ATP concentrations, and apoptosis rates via
TUNEL immunofluorescence assay.

Results Serum USP2 levels were significantly higher in patients with moderate-to-severe ARDS
compared to those with mild ARDS. AVV-mediated USP2 knockdown in endothelial cells showed therapeutic
efficacy against sepsis-induced acute lung injury. USP2 knockdown robustly ameliorated the pathological
hallmarks of lung injury in septic mice. This was characterized by a concomitant reduction in the expression of
Interleukin-6 (IL-6) and tumor necrosis factor a (TNF a )and a significant preservation of pulmonary endothelial
barrier function compared to the control group. In vitro, overexpression of USP2 significantly impaired
mitochondrial function in endothelial cells, exacerbating apoptosis and injury, while USP2 knockdown attenuated
these effects, suggesting a critical role for USP2 in regulating endothelial homeostasis. IP-MS revealed MTCH2,
an outer mitochondrial membrane protein, as the substrate of USP2 in endothelial cells. Mechanistically, USP2
deubiquitinates K6/27-linked MTCH2, leading to the accumulation of MTCH2 and initiation of mitochondrial
apoptotic pathway in endothelial cells.

Conclusions USP2-governed MTCH2 homeostasis orchestrates endothelial apoptosis and injury in sepsis-
induced acute lung injury. Our findings show an USP2-MTCH2 axis in endothelial apoptosis and injury, and
highlight the potential of USP2 as a promising therapeutic target for sepsis-induced acute lung injury.

Key Words sepsis; lung injury; endothelial dysfunction; USP2; MTCH2
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R RIR YT R BERE B T 255 7 5], SRS ] el R P, E X 0 A PR 0 S, F A Y R 4
BILT B AZ O HIHE 250 R 58 A B

Jrike 1l 25905 U W AR AR S PHESE S (drug affinity responsive target stability, DARTS )
S5 G i R RORORE €335 AR B 5 2 BE R B A M, O e A I T SR LA E R R bR 5 20 BT
7% (bulk RNA-seq ) LS 253~ 43 BT I T T0 M FEAE (4 G BEAE A SR I 5 3. &g 20l

(lipopolysaccharide, LPS, 1w g/mL ) 755 A I THP- 1557 RACARY , 30 03 LI 298 e B R A e
M ( quantitative real-time polymerase chain reaction, RT-qPCR ) . ZEHE[J#F ( Western blot, WB ) . [if#
A e M BFHAES: ( enzyme-linked immunosorbent assay, ELISA ) DA A fE3)iiE ( Co-immunoprecipitation,
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Co-1P ) ZEHAR, BOTIE MM Wy I SO FEAR 4 T I PR RN S oy Tl s 4. i B 45 4L 5L (cecum
ligation and puncture, CLP ) & il e /N A AL, PPAR I (10 mL/kg, BF12hEFIKITS ) XF
TRAAFR | SE B RIE RV 5205 5. 3T AlphaFold 3F4HEFEAR S (10 EE (S5 FRERL, 58 i 40
i 5 431X M 5 AR o T AEAE P L i M 1 4
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K HAF xR, Horh P2 Miltionone ITFIZTAE 4 Stigmasterol 5 ACTN4 HAT #5835 A1 7 o

S50 IR SR i ACTNAFEAR PR = 40 i PH T S L, FH5 h i Miltionone 11, LAY
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Tk HEH20244F1 H 5220254F-6 H I BEICUNIA A 34651 ff BT BR N 7 2 AYCRGNBIEYL 3, 43 A
L1301 (WIEFTCRRT ) FIXFBEZH2165] (MEIRFTCRRT ) , fFTDMIHERASFL MG BE, I HAm
HEBHEIRITES )R -

E0L . AR AE UL SR i T SRR B R R WK Css,avg AR A bR, TR it 5 & A vk B ik hn %
H153.85%, IRARCENS3.85% ., MAEVIERFEN61.53% ., K MWADRK A ; it FRALG R FH A R 70w
F kS 25570 5 F WIUK Css,avgilbn N 52.38%, L& 5 & A W AR oNT76.19%, I IRARCEN
71.43% ., EDEIRFN80.95%, WL E] LB $51 47 28 IR I A ] BEAH G .

4518 CRRTXBRER RN R AR BRI HERE A FLLA 25 R e IR, 42252 CRRT AR 21
ke 250, I TTDM.,

SR BRRRAE K CRRT; JRIT29MIWAI; Jayr4s s
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FP R PE FC5 1w 2B B2 ( Corynespora cassiicola )
S0 ML AN RS B S 35 B 5 10 7 R

e
FMKFWBEFZOER (FMNTIREHER)

H: B EYE B 1L s & A4 0% ( Corynespora cassiicola ) 7Ei il T4HEFAE (HSCT) J&
A g R A BRI I PRARFAE . 2W 5 SABY TR IS, JFA56 SO ) A A TR R RGBT 48
5.

Tk HE 11355 BAEHSCT ARG G IR YPiE £9% (GVHD) BE M A BRG], FEF, &R
SikiZPubMed. Web of Science i, LA EERIIERIC. cassiicolaB AZIRYL % 1], - Hoilm IR
e ZWINERNGI T4 R .

G5 ARBIRF M EYETE . F—RIF (NGS) KITS/B-iEHE A ( B-TUB) T BA#A
A L AR EE (C. cassiicola ) , SRR BRMEHTELRIIAYT M o M A RS AR i I e s il . STk
52 A 13MIC. cassiicolaBuiiig i, FLHHRFRERY A% (30.8% ) , FZRIERYLSH] (61.5% ) , Fipdi
1 (7.7% ) o BREBERGLIATT AR HT BB 254 (WfRSEEmE ) b3, SHREFREGFARRYTY, BEHSE
RAUFBEVTTCRE K o B BRIERGY F 38 DATAR AN DU RG22 0L, o CARDOJE R 58748 j 3 (3491) ) LA ok
Z 0L, ZIGHEE R EIRIT IOV 25, BAESET R IR R R A NGSEOR B E R A, BE R
RENER, SR RB (JRFIA ) + R M + e sk B (IR 508 ) BRGRYT e i

e : C. cassiicola AFEYIIRTEECE, IRIREGY DI, (HHIERGE Tz, nlg R ARGy . BRIk K
R R, H B ] EEAPECNSEY, , BT i E AR C. cassiicolafi i 2E S e A7
E—E R, F A IE A 2% 4 8 FIMALDI-TOF 5 i %5 7 37 45 F 500 e i BIR il TG 1k 2 HE vt 1 2 e &5
R, THATF—AUF (NGS) KITS/B-HAEHEH ( B-TUB) MIFHAR . X RAEREIE R I EE,
AL SRAd PR 7 B TIER G, JRER e SR AT AR T IS WS . e Dhae il Frydss, JoHECARDYH
K2R, A RE P KL 58728 3 e B A T RERAAG , A8 8 o By o, IS S X MIPEE R B . (A7
R RV 2%, it — IR G R R P AR R BT (ADGsh 9T ) .

451 C. cassiicolafe S LIBT3 A R 1 2 LR I AA , 2 Wil o+ AE 2= HoR (i
NGSHIITS/B -TUB) , FIIREHEDT RIS TR T IR SGE IS o I IRT 5 S A Ia v L s v A
PRGBS, JCHORRAE S B AR LR 83, IR I CARDO 28748 DA il e Ak R 7 7

o

SR 1w AR R IRVE RO ST AR AR N R RS
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Clinical Characterization and Etiological Insights: Microascus
spp- in Critically Ill Patients with Pulmonary Infections

Ting Zhang
The Fourth Affiliated Hospital of Soochow University (Suzhou Dushu Lake Hospital)

Abstract: Microascus spp., globally distributed fungi, are increasingly recognized as causative agents
of rare and refractory invasive infections in immunocompromised populations, with approximately 50 cases
reported worldwide. This study aimed to characterize the epidemiological features, antifungal resistance profiles,
and identification strategies for Microascus-associated pulmonary infections. Ten Microascus isolates were
collected from respiratory specimens of patients with pulmonary infections (2021-2024). Clinical characteristics
were analyzed, and antifungal susceptibility testing (AFST) was performed following CLSI M38-A3 guidelines.
Taxonomic identification integrated MALDI-TOF mass spectrometry, and multilocus phylogenetic analysis
(ITS/EF-1 «/TUB). Nine of ten cases occurred in hematopoietic stem cell transplant (HSCT) recipients, with
concurrent infections by cytomegalovirus (7/9), Pseudomonas aeruginosa (5/9), Corynebacterium striatum
(5/9), or Aspergillus spp (5/9). Three patients succumbed to refractory infections. Morphologically, colonies
exhibited olive-to-black concentric rings, floccose hyphae with dark granules, and basally swollen conidiophores
producing oval or pear-shaped conidia in chains. Nine isolates were M. gracilis, and one was M. cirrosus. All
strains demonstrated resistance to fluconazole, amphotericin B, and flucytosine (MIC >64 . g/mL) but high
sensitivity to terbinafine (MIC <0.125 w g/mL). MALDI-TOF accurately identified M. gracilis (100%), while
M. cirrosus required sequencing for confirmation. Multilocus sequence typing revealed a monophyletic cluster
among M. gracilis isolates. Microascus spp. represent underdiagnosed pathogens in HSCT-associated fungal
pneumonia, often complicated by polymicrobial infections. Terbinafine demonstrates promising in vitro efficacy
against multidrug-resistant strains. A multimodal diagnostic approach combining morphology, MALDI-TOF, and
sequencing is essential for species-level identification.

Key Words Microascus spp.; Hematopoietic stem cell transplantation; Antifungal susceptibility testing;

MALDI-TOF; Multilocus sequence typing

HPV 73 RGIAE 53 P8 2825 v 08 115 TR ST 048 20 Bt

%5
FMKFHREBEFOER (FNTIREHER)

HAY: 280 AFL L7 ( Human Papillomavirus, HPV ) 43 ARSI e 55 P4 2 38 v O A T 24 R
Rl R X

Ik @fﬁf&Fﬁj\*ﬁzOZl@Zﬂ F20244F 12 2 T N KB B S5 DU R B ( M T Al SE R B ) Ji2
JEBE . WBIRANE R B B 1793451 5B VE £ 25 BUHPV A BRGNS . I F [RI30 Zo MR B 2 ORI B e g, A
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B HPV 2 BRI 411 R FH A E

ghEIL. W AYHP VB H R0 26.26% , 454l BOAS: H R B i, 55-64% 4146 H
fF (48.89% ) o HPVIEAUAG 45 s BB DGR o = (72.3% ) 5 Bkt 8 R R .
HMEFEARTALR R (44.17% ) 3w TARAERA AR AL (15.18% ) 5 WM 2 53R AMEFAAS AL
PIHPV 6., 115380 (37.34% ) , ARAEFHASEBAILIHPY 6, 52 S80RINE (8.37%) 5 sti2RlE/ir
N, BRBHRELMRERIN E (51.12%) , BREBEDEGEEN T (3245% ) , WRFHEREZRGE. 56
TRA B (21.96% ) o 15.90%FBHEE IR ARG g2, HWRR G St mE & .

50 AL B YEHPVAS 3R SO AL A5 RARRS | gkt Aotz Bh = mise, B S Lo rERs DA 7
FERIE 255, $RORING PR B A B 6 B A 1 o) 53 P R A ) SRR 30 A T B R B 2 S Ak G DU B3R 7 R
ZAF5E R BYEHPV B A T F AR

KA ANFLRIREE . BEHPV B . WA R IR R A

TR I TS P 2 IR 9 1k B D v 1 DL F 52

SRAR Mg
FMKFEWBEFOER (5N TIREWER)

H . BR800 B A5 89 R 584 K505 P KL 73 (Snail Mucus Active Peptides, SMAP), F-5%
IESMAPIHTIRENRE, R HINREMI RIS KT

Tk WA R I W T 2R R Z KA 5y, RS AT H AR 2 Z R0 4 F it
T P BEA DAl SMAPXY 4 B (A AT 28 B TRT . A1 2t {15 PP T A ik P 4G AR 4 0 60 T 28 3K 71 3 i D 350
AR A TR SOR

G5 AR EEEERAN SRR IEEZ AR, TRk oA B A KB Ay F i LA 1254.53 Dah .
XoF 4 B AR A BR AT . A L R S T Y AR P bR B A A BRI LA W B RIE ] (P<0.05)

2590 I EE AR IR TEZ AR, XPBAERE (S amAERE ) . PR SRR ) Kt
251 (T AR PE MR 4 B8 B A A BR T ) 39— AMRISOR AR W is MR A o R 3R 4 T Rl R

) WA R TS 2 ERAVER

TS MR REVEIKEBYV DNA Y it
A I A R D il 3588 Y& e v £ I A 12 W AV

Py %
FMKFHBEFOER (AN TIREHER)

B SRS E Ve (BALF) HEBYN#E: (EBV ) DNAZE Rl Xt A AE AR Gl s e 12
Wi B

Jiid: B AT2023455 A 2220244F 10 A AR Bl 9 12 il il e s (& IfFEA<6244] . BALF
FEA 28815 ) , Hirf 16341 3 RIRHE A 41l X BALF ., W PIAIFEAIIEBV-DNA PR | ik it oA
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Il R A 2L 2 Wi 25 57

ZE 5. BALFZHEBV-DNAFHMER (43.40% vs 31.25% ) M#kiE (4.30+1.21 1g TU/mL vs 3.74 + 0.81
lg IU/mL) HREFETRIMA (P<0.01) o MERHEABALFMESR (59.13% ) B m TIEBMEA
(28.95% ) MAEIMMBKZ (50.00% ) (P=0.0054) .

451 BALFHEBV-DNARGIN 4 i 2A 0 S 2 WrllUsk ,  JUHSE T 0B A A i it S e e 1)
TP S ShA M, ] Al ARG v T P A AR

) EBV-DNAKGIN ; S A I RE DRI ;s B REAR DGRk s s 12 Wriae

EBEAS ZhAT v RIS A 2T B 11 %58 500 B Ml DA A 5 B

Wi, i, ik
FMKFWEFEER (FMNTREHNER)

HAY oA o B O e W e R T TR 0T 15 AR X 5 B AN BT D R 6 2 A Sl T T 488 5 1 1E A
LS TR A I PR IE PP AL R 5 A XTI R I T 5

Jridi: WeHE20214E8 H 1 H -20234E7 H 31 H 28— 3 480 Ay = B AN sl AT P ke e 1) S5 3 1 83 R
AP BRI R 1150, ICEE LS S 25 T L IR PR R 2G B SR, S RIS Sl B 10 o i %
TEBA RT3 AT P AD 20 PR R G AR I R R NI 2 38 25 S . 52K OISR X8 AN ST B Y 48 0 1R
A A100.0%,  XoF BE BEAS ST PR ) 45 08 TE B i 5 166.67% % 3% VAR 28 IE 0 K A 9 4193.98%
B B AN Sl R ER S B - 2843 B e [0 1 T80 2 RSP (P<0.05) 5 82 AN SFF R xT R B 254
FTN 245238 TR BEANSIAT R (P<0.05) o

S5 IR A S AN SRR ) S R IR R R, X IR BEAS I BR S A 1 R A EL AR B A R S
RS NBIFFR s PIFAS ST B A I PRI RFAEAR L, AFLBE BEASSIAT PR G £ 3 1 (32 e Ao [ B 4 HL X
PU 27 (it 25 3R AT B2 NS TR , OIG RAE AN BE 78 4 V0 4 2 PR A0 B&7 () 175 100 IO ] BB AR A 24
ORI 4h TR TAT X B A R IR

SR BEBENSIATER ; SSOR ST B s ST BRI L B RA T R B s I R RAE s BiL
R 25 Wi 2] 5%

A0 €78 7308 v i 2 e A6 H 2 A1 s DL AR 24 5 P8 50

$EHEYL . ki
FMKFEWEBEFZOER (N TIREHER)

H A s e A AR e o 201 s g2 /R T 2 G B ( Burkholderia cepacia complex, BCC ) BRI
PR RE . ARASSRIR . BEE 00 K2ttt BB L BE PBRYSRAE , Rl PRYTIERGS IR YT B Be i g iy
P PR AR Sy

ik WAR20224F 2 20254F7 H W RIA Bt K 23 25 i IE 8 S BCCTA bR L6250k . TR 4 e R A & e
Microflex LT™/5i % 22 45 MMBT &S5 115 ( Bruker MBT Library v11.0 ) #7255 . 258056~ i
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WM R, RIECLSIRHERIRES R . [T E5 A BB IR TR, WAEEAGR . AR, B0
&, TIRATIRSE T . BARG TR A g T ik

ZE . JLg AN 625HRAEEE B BCCHIRE, Ao LB 20 w2 /R85 (B. cenocepacia ) A3,
1i83.20% (520/625) , HUK APFEAATE/RIEE (B. cepacia, 9.04% ) FIZWE{A 7 E/RIEE (B.
multivorans, 5.44% ) , HAARN AN S0 8 R P B R A1 v B ORTE R 45 . AR AR IR AR IGE AR AR Ry 3
(79.20% ) , HAHEAN TR /R BRI N 2, SRR, HG0 . JRIREZFIAL, B E6H
M3EFRBAMER G, SR A 2800 e A AU 22 R e ) . M SR o, BCCRR KX Sk AUk /&7
ELIH Y 28 R de i, B AN vE B R B T TR 25 538 76.15% , 1R A1 v 28 IR P B 6 42 0 3 v A T 24 53k
1F50%. AN R GRFP AL 24 1 22 5 W 35 . 22 WA o B ZRK A TR N DK M PR 3R DR R 100% B8UR% ,  TIBT Ve 280 1H v e
IR 26 5 K B T 25 %60 6.35% . FLABCCRFIXT 36 2 B g U IR IRTA T 22347 ks, BCCIEk
P LAB TN, PR TES0-62% Z ], HEiT80% 1 3 AR B ERR A BE , $/RBCCIRY £
REBEFARE . BEFE A ICUNRNE (>60% ) , Hgiid 240 v B2 /R T ia e B SR BB ks 885
(13.08% ) , ZWed(1 e e JRTETE W BT 22 WFPFI MR (14.71% ), 7R ASIRN R AR ELA N R 4 B G Rt A
fE N,

Wi AR RG T T ARBEBCCIEMRI RN /310 . T 2548 S R TS ReE R IR 21
TR JRTE TR N A XA R, AT AR AR AN = 1 25 1 A s, U Sk AR IR /4T B HL i 245 38 4%
. PERIG RIGYTY Nk e 2 Bl R %5258 . ASIRIBCCRAFP R 24 2 U 25 53 (5, DA WA e &
FRoK A REMER T FHOR 2 YE R . RS R, BCCEYL S RAMIRAE | BRI IE K K 3%
VL 2i i DM G . ICUR FERRLE , (HRR @A IR ICURFE A9 40 A BAT s AR S 1, 4
ZWEAT va A IR TR 22 DL TP N RL, 1T g S5 S a il AR WP 2T AR ARG, TR AR s R A R
BT HIAMEE, B AR IR KU 5 -

SREE R A PO KB R A AR BEBCERYY s WAL I IR PG

I EHR . I FEAS P eNGS
5548 58 )5 1R AR H I8 R0 20 P4 5 bR g

BEYL | LY
FMKFEREFZWER (FMNTRERER)

FIAY: DUMIBREA A G2, RGO HTINGS MR KIS A i I PRI o At AR, I ilad 510
Fig% . PCRAEGUANTT LRI LE, PRI RN O E, IR AR, A AR (NS S i o
PRI .

Dk SRAWIBE M, TfiE20234F6 H 2220254F7 A 1 ] AR 52 50 % B 0 64491 &2 I TRE AR
(A AR IREE R, W — B AR A LR B R AE R ) ROINGSE IS . g 2T ENGS M
J AR RS H 38 e 2 R S AR AR A 5 )4 i s 7R S PCRES R 1 — Bk . DAL E R A (il 5
FEFRAR . HBV) MK MERE, STITPAGINGSHEARM RBUE | 55 50 S R H Tk

SR Mol MLAEA A 73 M 7R, INGSIELAR A 1 s A B vh 2 8Ok 6 R (YER1-33) |, 28m]
{7 BE ORTLE i o e AT Lo R AR R A2 RO 3R (FEFE0-22 ), e R A s A B mh (S 5500 37l
(VER0-12) o SR RIS BITERH96.9% (62/64) , Hrhagfliest 1-5Fi A, SEAFE il PR S /e
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by, SEPMEMRTIEN AL, INGSIK 65T RUEY) (41FPANE . 15FGHE . 6FPER ) , {HI
YA iR T AR SR I IR UL R AR A R R A R TR, 7R AE AR el PR TR A AU, o 7 S 491 i 5%
FEBAMREAR B EHERT L, INGSXT 4 8 (i A BR A — By (2/2) , B SASTEAT IR . R
BRI . SEIEREER IR MR B A R T Y AR R I BRI (3/5) o XPREE R AR A TR, INGSX)
it 4 o B AT P S AR e URRE (26MAG ), AR 3B A9 B TC AT AT R TR SRR, IR RAH DG PEA T
BE; XTHBV BRI )5 R I3 2 BOPCRES R v BE — 2 (845 HH MR HABAIE Y S FF ), Wil RAFRY
S

WS AR RGN T A 5250 % NG S AR AE MR FEAK I (g PR e 5 A (. 25 R
INGSEAT s ORI R B, ReA ROk th A HER 28 . Al . B ZE NI 2R R IR R, JEHXTHBY
S EE RN 28 O B AA T PR PR RE S 1 o SR, HABAAZE R )RR M. — R IL T Z HPCRIVE EHA
Z 5 | DR S R 2, AT RE SO0 R S L R R FR (KR . RIBERE ) &R
SibElAT; RS R UE S EOREME YRR, A R R XA A L TS S BB
FEH e H 5 MR AR DG, I A S T I % SR 2Pk ik . 3™ B 1 N T A A M i A 1 DG A
FAUA R HE ST b Ak cut-ofF{E R A5 R0 A0 6 B o El IR R A S B X A i DX DL ot e e e S i A 7
tNGSpanel (R AL FIPERESRIUE, [FIHEE S INGS S LSe35 kB A N 2 Wi 4%, DAE M3,
PR F RS R R MERR P T S . ARHFZT R B bt B A, BEARREG PR, Z5IeAMETIEN. JE4s
TP RZ P | REEARIRTIEMERFSE, FERR G AGEH LS AR ULt — S THNGSTE I 3 B 12 W
T HE.

O] g LA ) AR F (INGS ) 5 /gy ; BZEPCR; IMIEFE; ke b IhIRM: AR
A

Mitochondrial Metabolism in T Lymphocytes as a Novel
Immunological Biomarker for Predicting the Transition

from Immune Tolerance to Immune Activation in
Chronic HBV Infection

Qingzhen Han,Lin Wang
he Fourth Affiliated Hospital of Soochow University (Suzhou Dushuhu Hospital)

Background: Chronic hepatitis B virus (HBV) infection is characterized by complex immune dynamics,
and robust immunological biomarkers for clinical staging are lacking. Mitochondrial metabolism is crucial for
T lymphocyte function but has not been fully translated into clinical practice due to the absence of standardized
assays. This study aims to assess the changes in mitochondrial metabolism of peripheral blood lymphocyte
subsets in chronic HBV infection and to explore the potential of these changes as novel immunological
biomarkers for immune staging.

Methods: We combined mitochondrial-targeted fluorescent probes with lymphocyte subset analysis and
optimized the detection results using algorithms such as least squares to improve standardization and stability.
We measured the classification and counts of CD3" T lymphocytes and their subsets (CD4* Th cells, CD8"

- 56 -



HESZR LHABEFRG—RME ARG EF AR

Tc cells), B cells (CD3°CD19"), and NK cells (CD3°CD56"), as well as mitochondrial metabolic markers,
including mitochondrial mass (MM, representing mitochondrial reserve) and the percentage of cells with low
mitochondrial membrane potential (MMP"low%, representing ATP supply capacity). A clinical cohort from
three tertiary hospitals in Suzhou was included, comprising 45 healthy controls ( HC ) , 35 inactive carriers (IC)
without liver injury, and 25 chronic hepatitis B (CHB) patients with active liver injury. Data were analyzed using
GraphPad Prism and SPSS software.

Results: Compared to healthy controls (HC), chronic HBV infection was associated with significantly
reduced MM and elevated MMP*low% in CD4" T helper cells (p<0.05). Notably, MMP"*low% dynamically
decreased in CHB patients compared to IC, with ROC analysis indicating good predictive capability for
distinguishing active liver injury (AUC =0.722 for total CD3+ T cells and 0.694 for Th cells; P<<0.05 ).
Additionally, the presence of intracellular HBV DNA lymph inocytes was identified as a significant risk factor for
reduced mitochondrial mass, with HBV DNA-positive T cells exhibiting higher MM than HBV DNA-negative T
cells from the same patients (p<0.05).

Conclusions: Mitochondrial mass parameters in T lymphocytes, particularly CD4* T helper cells,
reflect the immune status in chronic HBV infection. The dynamic changes in MMP”*low% offer a promising
biomarker for predicting progression to active liver injury. The association between intracellular HBV DNA and
mitochondrial dysfunction suggests a direct viral impact on immune cell metabolism, highlighting the potential
for mitochondrial-targeted immunomodulation in chronic HBV management. Future studies should focus on
validating these findings in larger cohorts and exploring the therapeutic potential of targeting mitochondrial
metabolism in chronic HBV infection.

Key Words Chronic hepatitis B virus infection;Immune staging; Mitochondrial metabolism;T lymphocytes

2R PR DE bR AR 5 | 2 e 1 K 55 4 i
B SR E AR B

RER
FMKFEWEFOER (5N TIREWER)

B BRUTHR B K IR A T 5 | R BRIAE PR 3R, SRyl A T3 77 D 6 e R 1 A TR 15 | T ML
FIT e s,

Jride: IIBEE = R 2021481 2202548 1T IR EE SR R0 B RGOl 5 %o PR BB R 3% 4 T
(] Ef ELAT BRI IR EL I 5 55 PR TR 5] A R M 5 A T 40 945 RN TR RR 28 BURRAE A 7 0B, O IR BG 7%
R B KR A W R AR T 5, VRS (446 M 3E R BAPE K a i43 ), B AR
B RARA3G ) o BEHLE SR PRI IR G AR R & AR PR IURE A9 JR 5 VE X IR A (SRR IR R IGIR A R 10061 )
XF iR 1861k A W3 A TR E A TERIC-PCRAE RN AL 23T, (7] ) 38 3k q PCRAS: I - 3% TRT PR #4525 286 BT AH G Ik
(fimH. ecpA. papE/Ffltia%s ) ERELAHCIHER (sitA | iutAFliroN%E ) , RZBMHIEH (kpsM,
ompAFflitepcds ) , FESAFEILI (usp. satFlhlyASE ) BT R, A0S FL RS0 40 At B8 40 78 I R4
fiE . BRI Z54FAE . JEDRIR S5 B0 . 35 S R A 22 5%

250 il ERIC-PCRAGIN , 5256 20 1 bR 3% 57 R L35 5 AH X I 843 X6 K 5 A P A L [N 40 7 1 oA
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XERE, SN TERERE, HrPCREEMA R R, oA 120 SSEG A AN BRLH PR B SE R AR TR LA
DB RATAE SR RE LR 22 5. SCOG AL IEL R B AR ARG . P45 T 22 R R SE T 5 X P>0.05;
FERTE . NLR, D RIEFIRAETEFRUICRP . PCTAE 22 7 AT G248 X, P¥<0.05. S5 4 il R &
G A ARG FNMRE T i £ o5 e T IR, 2R A GRS, PH<0.05, SEEA AN B4
(ESBL+ER R 7 HLHEIE 29 10% . BT Sl i B2 (i 2 % de i, o5 He2927% . SCSG 4 B B DG A
fImHHEHFRI5%, BRI SCEE HsitATE 59 1%, (RIRFNRE J1 A SCHE N HEHF R 35>85%;  Xif HR 20 2 BRHAH
KHLH AmHIEH R93%, FRERHL . (ZZEMEE A I . H<85% .

SEE . WIRIBIRYL I R A T A IRAE A B R IR, RIIRA B B A SE S R A imH Allecp A%
A RESEH D) TR WML R B ) G B . R IR A BRI 5417 3 T A SC IR A Aithly A Rlusp 55 vl 2 H 3 HURGUAE
I RS bR 8 E T B A, MR TS IRIE S5 A TR SR KR A R IR
A AYE R 2 I PR AT a0 EAE SR TGS . AT T IR A RO N A T A, R, R
TR 37 B b PR B 5 | 2 AT ILACE 2 B Ay e I DA T Ao EE S 155 A IR

SR PRI TR IIRE 5 3 A

DE 538 85 BEATEAS e wiphe A4 Ao D) e AL
B} 1 v (49 53 Wi

R
AaXFHETRER

ey 5 WRFEAEYE UG (Septic cardiomyopathy, SCM)J2: 1 JeEEAE 5 R At AT 306 i) 2t O LB g
Pl , SR B TS AN RAHSC[1-6] 4EBE 2B 554 R (2 dimension-speckle tracking technology,
2D-STE) A2 I M BERISE R, 320 U Bz ) 5 8 S /b, 55 4% 000 JU 6 75 R LG BBURR P T v [ 7-
9], BRAEWIFIE IRy DTt Me BRI 1 3% 2 028 (Left ventricle, LV)INHEZS{K[10-13], XJZ&.0>F(Left atrium,
LA)IRERFFT 570

W H A . B H2D-STESRRLV FILA I EAR Ak X e BEAE £ 3 T () 54

R ARG . BTREM: . UEMENTSE, AIA20214F 11 H 22022459 H A K2z Mg
REGEFARE KPR, £55 Sepsis-31ZWbRUE[ 14109 5 5 HEBREEAAT 0 IEB sl 52 . D s . R
2 ANBERAT2D-STE M F . MRIEGLS < 17%[15]1F1LAS <39%[ 1614 MRt i 4 M 26 .U T g
WU, LVAEIFLATIREIRARAL, PRAELVINRRIRARAL, PRAELATIRENIRAL, HidZHE Cox AT kR
i R O I RE S5 28 KT FRIAH e

AR R 1212 BFMANTE, KA E R B EA32(26.4%)4 , HLLELVYRE IR
BE15(12.4%) %, HUELATIRERKA142(34.7%) %, 32(26.4%) % MEFHAE B 5 HBILV &I FLATIREIRAL .
ZHZE COX BIHNHrEs R B /RLVEHLATIRESR(HR 7.758 , 95%CI 1.463,41.146, p =0.016), FR4LLV
DIREIk AL (HR7.283, 95%CI 1.181,44.927, p =0.032) . FRALLATIREMIR(HR 8.595, 95%CI 1.682, 43.919, p
=0.010)J2 5 1 e F 0T HR 5 28 KU Al At <7 fa s [ 2%

e ZEOERIFLHFIIREIAL . FRAli 20 FE DRI ALl 220 s D) BRI IR B FR 28 K
S HE I N Ay ok 7 0 PR

PHE s ABFREAURYE 2.0 B DI RE AL MG 8 E R A O T ResiR, Jf B 400 s DI Redan
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INATEAERRE, X RBRAE B H 70 O INREREATIRATIAG , 48R E/R, SZ0IREER B, Mk
O (e sl Ze 0% ) DIRRISIR Y R EEE 5 28 KM JE 3 S 1 80 K AL W W4 fin . E28 KT 43
Prep, ZHEE R L IIREIE R 1B AR SR B3I, (HAE180 KR /b, A B FEAE /B
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YEFIBLRIER AL TR b5 05 )

K5I ARDS 7B A Y, dlpE

Heterogeneous treatment effects of earlier time—to—

antibiotics for Sepsis

Peng Zhang
The Affiliated Huai” an No. 1 People’ s Hospital of Nanjing Medical University

Background While timely antibiotic therapy is foundational in bacterial sepsis and shorter time-to-
antibiotics improves survival, the magnitude of benefit varies across studies, appearing strongest in shock
and differing across age groups and sepsis phenotypes, indicating heterogeneity of treatment effects (HTE).
Understanding HTE is crucial for tailoring antibiotic timing to individual patients beyond the current shock-
based dichotomy.

Methods This cohort study included patients who met Sepsis-3 criteria within 24 hours before to 48 hours
after ICU admission and received antibiotics within 0 to 12 hours of sepsis recognition. The primary exposure
was the shorter time-to-antibiotics(<3h) after sepsis recognition; the primary outcome was 28-day mortality. We
employed conventional subgroup analysis, risk-based analysis, and effect-based analysis to explore the HTE of
time to antibiotics.

Results A total of 16,877 patients were included, of whom 6520 (38.6%) received antibiotics within 3 hours
and emergency department was the most frequent source of admission (57.7%). Baseline characteristics were

well-balanced between treatment groups after weighting. Shorter time-to-antibiotics was associated with the 28-
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day mortality in the overall population (median value for the posterior distribution of the odds ratio (OR), 0.84;
95% credible interval (Crl), 0.76-0.91). In conventional subgroups, the impact of Shorter time-to-antibiotics
on 28-day mortality varied substantially between patients with and without acute shock (median OR, 0.65 vs
0.88; posterior probability of difference in OR, 99.9%) and between those with and without acute respiratory
dysfunction (median OR, 0.71 vs 0.91; posterior probability of difference in OR, 98.4%), between patients with
and without myocardial infarction (median OR, 0.60 vs 0.82; posterior probability of difference in OR, 99.3%),
between patients with and without congestive heart failure (median OR, 0.69 vs 0.82; posterior probability of
difference in OR, 95.2%), between patients with and without chronic pulmonary disease (median OR, 0.69 vs
0.80; posterior probability of difference in OR, 91.9%), between patients with and without diabetes without
complications (median OR, 0.68 vs 0.80; posterior probability of difference in OR, 92.6%), and between patients
with and without peripheral vascular disease (median OR, 0.49 vs 0.83; posterior probability of difference in OR,
100%). In risk-based analysis, patients at third quartile of death risk exhibited the highest propensity for benefit
from shorter time-to-antibiotics (posterior probability of an OR > 1, 0.3%). In effect-based analysis, patients
characterized by older age, a higher Charlson comorbidity index, higher SAPS III and emergency admission
identified at high probability of benefit.

Conclusions Among ICU patients with sepsis, those who are older, with acute shock and acute respiratory
dysfunction, have myocardial infarction, congestive heart failure, or peripheral vascular disease are more likely
to benefit from shorter time-to-antibiotics.

Key Words Sepsis; Antibacterial agents; Heterogeneity of treatment effects; Intensive care unit
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Emergence of Hypervirulence and Carbapenem
Resistance in KL57 Klebsiella pneumoniae: A Molecular
Epidemiological Study

Yutong Liu,xiong Li,Renjing Hu

Jiangnan University Medical Center

Objective: This study aimed to characterize the evolutionary features of KL57 Klebsiella pneumoniaestrains
isolated in Wuxi, China, between 2016 and 2023, and to investigate the global molecular epidemiology and
population structure of this capsular type.

Methods: A total of 22 clinical KL57 K. pneumoniacisolates were collected from the Second People’ s
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Hospital of Wuxi between January 2016 and December 2023. All isolates underwent antimicrobial susceptibility
testing, whole-genome sequencing, and comprehensive bioinformatics analysis. Phylogenetic and global
distribution studies were further supplemented with publicly available genomic data.

Results: A total of 22 KL57 K.pneumoniae strains were classified into four sequence types. ST412 was the
predominant ST in the Wuxi region, while ST2846 was newly identified. Analysis of virulence genes indicated
that these isolates were highly virulent. Analysis of antimicrobial resistance genes indicated that only one ST218
isolate carried the blaKPC-2 resistance gene, with the resistant plasmid replicon type being IncFIIK34. Global
analysis of all KL57 carbapenem-resistant Klebsiella pneumoniae strains showed that they originated exclusively
from clinical settings and predominantly harboured blaNDM-1, blaOXA-48, blaKPC-2,and blaOXA-181.
Notably, 82.1% of KL57-ST23 K.pneumoniae carried blaNDM-1 and/or blaOXA-48. Additionally, phylogenet
ic analysis confirmed significant diversity in sequence types among K.pneumoniae strains isolated from various
continents, with notable distinctions observed between continents.

Conclusion: Integrating local Wuxi genomic data with 340 publicly available global genomes, this study
elucidates the genetic diversity, virulence potential, resistance mechanisms, and evolutionary trends of KL57 K.
pneumoniaefrom both regional and international perspectives between 2016 and 2023.

Key Words Klebsiella pneumoniae; KL57; blaKPC-2; IncFIIK34
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Identifying the anti—infection NK and T cell subgroups in
preterm sepsis babies through the single cell RNA—seq analysis

Jiawei Ma
Wuxi No.2 People’ s Hospital

Background: The late onset sepsis in preterm infants had a highest incidence, resulting in the deaths and
life-long morbidity neurodevelopmental disability on survivors. We aimed to explore the anti-infection role of
immune cells in the preterm sepsis babies.

Methods: The single cell RNA-seq (scRNA-seq) data of the preterm late onset sepsis babies from the Gene
Expression Omnibus database. The Seurat and harmony R package were used to performed the scRNA-seq
analysis, the ggGSEA R package was used for the gene set enrichment analysis (GSEA), FindAllMarkers was
used to analyze the differentially expressed genes (DEGs) and the DAVID database was used for the function
annotation of interest genes, the SCENIC tool was used for the transcriptional regulons analysis.

Results: We identified a total of 8 mainly cell clusters, in which the immune cells including the Neutrophils,
T helper and NK cells were elevated in the sepsis samples. Subsequently, the immune activity of neutrophils
was inhibited with less anti-inflammatory pathway activation, while the T cells and NK cells exhibited more
immune and detoxification pathway activation, such as the antimicrobial humoral immune response and cellular
oxidant detoxification, contributing to anti-infection response. After that, the specific immune cells including the
GZMA+ Cytotoxic T cells 2, GRASP+ T cells, TMEM107+NK cells and GPR171 NK cells were identified for
immune response, their key regulons, such as the CREM, EST1, HSPAS and STAT1 may be potential molecular
target for improving the sepsis treatment.

Conclusion: We explored the anti-infection role of multifarious immune cells in sepsis, and defined four
specific cell cluster that contributed to the strong anti-infection response.

Key Words Single cell RNA-seq analysis; preterm sepsis babies; late-onset sepsis (LOS); gene set

enrichment analysis (GSEA); transcription factor;

Exploration of Antimicrobial Peptides in the Treatment of

Gentamicin—Resistant Klebsiellapneumoniae Infection

futao CAO,jie Bao,liang luo,Hong Bian,jiawei Ma,qian qian Li
The Second People’ s Hospital of Wuxi

Introduction: The emergence of multidrug-resistant Klebsiella pneumoniae (K. pneumoniae) and the decline

of effective antibiotics lead to the urgent need for new antibacterial agents. The aim of this study is to investigate

the therapeutic effect of antimicrobial peptides against gentamicin-resistant (RT) K. pneumoniae and to screen
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effective antimicrobial peptides.

Methods: In this study, the RT strains were induced by gradient gentamicin, and the RT strains were
selected by detecting the expression levels of efflux pump genes, porin genes, and biofilm formation genes of
the strains combined with their effects on the cells. Then the effects of four antimicrobial peptides on the efflux
pump activity, biofilm formation level and cell condition after infection were detected to explore the effects of
antimicrobial peptides on RT strains. Finally, the RT strain was used to induce a mouse model of pneumonia,
and the four antimicrobial peptides were used to treat pneumonia mice for in vivo experiments. The pathological
changes in lung tissues in each group were detected to explore the antimicrobial peptide with the most significant
effect on the RT strain in vivo.

Results: The results showed that the minimal inhibitory concentrations of the RT strains (strain C and strain I)
were significantly higher than those of the wild-type strain, and the expression of efflux pump, porin and biofilm
formation genes was significantly increased. The antimicrobial peptides could effectively inhibit the biofilm
formation and efflux pump protein function of the RT strains. In addition, the antimicrobial peptides showed
promising antibacterial effects both in vitro and in vivo.

Discussion: Our study provided a theoretical basis for the treatment of gentamicin resistant K. pneumoniae
infection with antimicrobial peptides, and found that KLA was significantly superior to LL37, Magainin I, KLA
and Dermaseptin (10 p g/mL in cells, 50 w g in mice).

Key Words Introduction: The emergence of multidrug-resistant Klebsiella pneumoniae (K. pneumoniae)
and the decline of effective antibiotics lead to the urgent need for new antibacterial agents. The aim of this study

is to investigate the therapeutic effect of antim

Effects of four antimicrobial peptides on microenvironment

of gentamicin—resistant klebsiella pneumoniae

futao Cao,liang Luo,jiawei Ma,Hong Bian,siyue Chen,wenwen Qian
The Second People’ s Hospital of Wuxi

The emergence of multidrug-resistant klebsiella pneumoniae (K. pneumoniae) and the decline of effective
antibiotics lead to the urgent need for new antibacterial agents. We aimed to investigate the effects of four
antimicrobial peptides on gentamicin-resistant (RT) K. pneumoniae microenvironment. In this study, we
induced RT strains with gradient gentamicin. Broth microdilution tests determined the minimum inhibitory
concentrations. Expression levels of efflux pump genes, porin genes and biofilm-forming genes were detected
by real-time PCR. Efflux pump activity of strains C and I were measured by ethidium bromide accumulation
assays. Biofilm assay was used to evaluate the biofilm formation of RT strains. The apoptosis was detected by
flow cytometry. Enzyme-Linked Immunosorbent Assay was used to detect levels of inflammatory cytokines.
Hematoxylin and eosin and immunohistochemical staining were used to evaluate the pathological features
of the lung in pneumonia mice. The result showed that the minimal inhibitory concentration of strain C and
I increased significantly after induction. In addition, a significant increase in efflux pump, porin and biofilm-

forming gene expression was observed in RT strains compared with the wildtype isolates. Antimicrobial peptides
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effectively inhibited the biofilm formation of RT strains. The EtBr accumulation assay demonstrated that the
efflux pumpprotein function of RT strains was significantly inhibited by antimicrobial peptides. Moreover,
antimicrobial peptides showed good antibacterial effects both in vitro and vivo. Our findings illustrated that
antimicrobial peptides (especially KLA) might be the potential candidate for the treatment of infections caused
by gentamicin-resistant K. pneumoniae and affecting the resistance microenvironment.

Key Words klebsiella pneumoniae (K. pneumoniae); antibiotics; antimicrobial peptide; gentamicin-resistant

(RT); microenvironment
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KPC—-33 and ompK37 Mutations: Unraveling the
Mechanism of Ceftazidime/Avibactam Resistance in
ST11 Klebsiella pneumoniae

Shulong Zhao
Laboratory Department of Affiliated Hospital of Xuzhou Medical University

Abstract background: This study analyze a Klebsiella pneumoniae strain that exhibits resistance to

ceftazidime/avibactam. The strain was isolated from a patient at the Affiliated Hospital of Xuzhou Medical
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University, China, who had no prior exposure to ceftazidime/avibactam.

Materials and methods: Matrix-Assisted Laser Desorption / Ionization Time of Flight Mass Spectrometry
(Bruker Daltonics, Billerica, MA, USA) was used to identied the isolates of K. pneumoniae.Microdilution broth
method was used to test antimicrobial susceptibility.PacBio II and MiSeq sequencers was used to whole genome
sequencing (WGS) .Datas of sequencing and genomic characteristics were analyzed by using bioinformatics
methods.

Results:The WGS analysis of Klebsiella pneumoniae strain 2842, which exhibits resistance to CAZ-
AVI, revealed a 5,451,441bp chromosome with a 57.25% G+C content and two plasmids, p2842-1 (91,212bp,
53.77% G+C) and p2842-2 (261,134bp, 47.68% G+C). MLST identified the strain as ST11. The blaKPC-33
gene, a KPC-2 variant, was found on p2842-1, flanked by IS26 mobile elements(Tn3-IS26-ISKpn6-blaKPC-33-
ISKpn27-tnpR-I1S26-catA2-1S26), suggesting horizontal gene transfer. Mutations in porin genes, like OmpK37,
likely also contribute to reduced CAZ-AVI susceptibility.

Conclusions: We report the whole genome sequencing of a carbapenem-avibactam-resistant Klebsiella
pneumoniae strain 2842, classified as ST11. Its resistance is attributed to the blaKPC-33 gene, a variant of KPC-
2, and mutations in the porin-coding gene OmpK37. We suggest that the extensive use of antibiotics in hospitals
may drive the emergence of such resistance traits by exerting selective pressure, favoring the development
of resistant bacteria.

Key Words Klebsiella pneumoniae; Ceftazidime-Avibactam;Carbapenem-resistant; blaKPC-33;0mpK37

PR PLER 2wl FH DL Bz 45 qth 25 e A 1k 1
S RPC—2F1 NDM—1)li %8 & 55 A0 5 1 75 Yk 0 b

RER, EiEs
BN EARKFHEER

58 5t 5 BEPKPC-2FINDM- 1T ik 7 R 28 il 4 e B fH 7 ( KPC-2-NDM-1-CRKP ) (1%t
B, R T CRKPX) AR, dE— DB T HiA BRI 8. KB IR 02— M AU DU R R 28
2, CAERINTRR T BRI 25T (CRE) Son BB REIHTE . 4R, KPC-2-NDM-1-CRKP
ST IR 28 A BB E DA B AR P A 28 5 g hi A FH X KPC-2-NDM-1-CRK P F3 [F] 1 H 1t A 45 21 78 70
5o AMFEXT42BRKPC-2-NDM-1-CRKPHAT T 3 FUiA T it ss, farn Habfbasas, IRl 7 =ik
IR AR LB LI 37 3R 2 A R A 2 S5l s et B ik (9 AR SN RIVE

TR MEARIERE S5 IR M ERL RS M S BE B 20214F 1 H 1 H 2£20234F12 31 H 405
F4) Tt Ak 7 M BT 2R 7 TR AP T ( CRKP ) R FHPCRE N HL 471 25 3 R i i, %6 % HHKPC-2-NDM- 1 -
CRKP, RAZAIMFE A GAWE BT E A Wk 25 LK 5 2405750 8 (MLST) o JE T
HRhiAER (RKAR . ZHIEEB. F4EIIE . LR PR RE ) Bs/MIHIgE (MIC) |, Jf
SR PRSI be A WP X B AR A RS MIR R FH o

WroEas . FA10H %k T 428kST11 M KPC-2-NDM-1-CRKPs., ¥R E# (100%, 42/42 ) HH6i 5]
KPC-25EHHINDM-13E 5 57.1% (24/42) BYREMRAINBISHV-115EK 5 42.9% (18/42 ) 1Y T Aa: 1 3]
SHV-53 [ 33.3% (14/42) (REERAIF]CTX-M-655L ; CTX-M-55 KL Flarr-2 AL LRk

<74 -



HESZR LHABEFRG—RME ARG EF AR

BRI, MRPTIRZE-BT A (U | AR B IR ZR B BRI R S B B R B AR YT X 428K KPC-2-NDM- 1 -
CRKPHJTCHMRINEH o AL SCI0 BRI hi 31 38 - 2R TR R BELAIRYT XH4Mk (9.5% ) 4r Btk EA DhIRIE
.

IS5 . MRPIIRZ AT KPC-2HINDM-1 ST 11 CRKPEA B AT HUSPE, HRPIFR B4 (3
MR IR R BT B2 R 17 BR R - 26 B 15 B W42 BKKPC-2-NDM- 1-CRKPIASNE TSR I, KRR 5%
i P ZE B4 1 I XTKPC-2-NDM-1-CRKPs i #4 e 1L R A BMRIVE T, (B 1 B I RAR PR R R Al
R XTI I IR R M Z K R T 2R G AER, 3X RIGIRTRTT B 25 B A AR AR

KA M FT R E CRKP

e g BRI | O DR B
M PTICU R & W HUF & PE M 5 ) R L E o8

T+, Rk, KM G A, HIEFE
IHKRFREFCER (AGTEHEARER)

HE: AP uGE 48 oy s A 5 C 8 T IS S BRTE BB ICU N TG F PF M LA S
ili 9 7 THIARCR -

Jitk: FARBE20234-8 7 222024410 7 ICUNR B T M LA ERA 7617 T IF WAL Bhia 7 B 1R e
HIEATRFSE, 45 TIFIGESE o i b B R G O TSP BE, 59 BEA LM BRI A 1CU HLA42% 32 0
MU BIIGY Y R B ASHIAE MR IRAL, 44T % MAGEE T, (OB EICUIRYT Al . HUAGE s E] . A Berst
[ A B VAP R AAG I o R FH— UM TC P P RIS 25 PR HOVAP JE A U IR IREAS , 36K U E D 5058
AT H A E I3, Gt EvESL.

gL, VAP A AR (10.64% ) BB TXI A4 (33.33%) , HLGESE  ICURYFASa] L
R AT B s E] 347 58 25 HE X BB A, P<<0.05. X &4 VAPEIE SR 4 /i Wyt AT Wi 4 6 A 1 A W B
I, FTAREE R HTEOR B B ARSI . R SR IR . B2 AN IR S SR R A ERE O 3,
A5 20 B3 S0 TR R 7 50 S /D XTI 2, P<<0.05,

g5 MICUNTAIE AT TR P IGESE T B s | ohdk,  [RIBC 60,1258 C e WA T H s
P, TASOEERIE B . g E O AN E R, TR ICUR E VAP KL

A ICU; AN TAGE; PRUGESE LMol SO DY WALRCER &

Early Prediction of Sepsis—associated Respiratory

Failure

Siqi Liu,Jianfeng Xie
Zhongda Hospital, School of Medicine, Southeast University,

Introduction: Sepsis is a life-threatening condition commonly encountered in intensive care units (ICUs).
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Approximately 40% of septic patients develop respiratory failure, which substantially increases mortality and
healthcare resource use. Most existing clinical prediction tools rely on static indicators, which fail to reflect
the evolving pathophysiology of sepsis. This limits their effectiveness for early risk stratification. Therefore,
Al-driven dynamic prediction models integrating multimodal data may facilitate early identification of sepsis
patients at high risk of respiratory failure, potentially enabling timely and targeted interventions.

Methods: This was a multicenter, observational cohort study. The retrospective cohort comprised
consecutive adult sepsis patients admitted to ICUs from January 1, 2014, to December 31, 2021. The prospective
cohort included patients admitted from January 1, 2022, to June 30, 2024. Sepsis was defined according to
Sepsis-3 criteria. Respiratory failure was defined as a PaO2/FiO: ratio <300 mmHg on two assessments >8 hours
apart within a 24-hour period. Severity grading according to PaO2/FiO2: mild (201-300 mmHg), moderate (101-
200mmHg), severe (<100mmHg). Collected variables included demographics, 6-hourly vital signs during the
first 7 ICU days, daily laboratory tests, interventions, and clinical outcomes.

Variable selection was performed in two phases. First, univariate logistic regression identified variables
associated with respiratory failure. Variables with P < 0.05 were entered into a multivariate logistic regression
using bidirectional stepwise selection to identify independent predictors. Second, univariate Cox regression
was used to identify predictors of time to respiratory failure. Significant variables (P < 0.05) were included in a
multivariate Cox model with bidirectional stepwise selection.

The retrospective cohort was randomly partitioned into a training set (80%) and a validation set (20%),
stratified by ICU site and admission year. Theprospectively enrolled cohort served exclusively as an external
validation cohort. Both static and dynamic models were developed using the CatBoost algorithm. Missing data
were handled via multiple imputation (predictive mean matching; 5 imputations) for variables with < 20%
missingness. Variables with > 20% missingness were excluded. Model hyperparameters were tuned through 5-fold
cross-validation on the training set. Class weights were inversely proportional to outcome prevalence to address
class imbalance. The static model was based on clinical data from the first 24 ICU hours and aimed to predict the
occurrence of respiratory failure during the ICU stay. The dynamic model used a rolling 6-hour window: based
on data from the preceding 6 hours (T—6 to To), predictions were generated every 6 hours until discharge, death,
or onset of respiratory failure. Each prediction included the probability and severity grade of respiratory failure
using ordinal regression.

Results:

1. General characteristics

A total of 13,915 sepsis patients from 24 centers were included (retrospective: n = 9,360; prospective: n =
4,555). The median age was 64 years (IQR 53-73), and 8,525(61.3%) were male. Median SOFA, APACHE II
and GCS score on the first day in ICU were 8(IQR 6-9), 17(IQR 14-21), and11(IQR 7-15), respectively. The
median ICU length of stay was 6 days (IQR 3—13). In-hospital mortality was 18.1% (n=2,521).

2.Clinical features of sepsis patients with respiratory failure

Of the 13,915 sepsis patients, 10,439 (75.0%) developed respiratory failure within 7 days of ICU admission,
including 8,361 (60.1%) within 24 hours. Compared to patients without respiratory failure (n = 3,476), those
with respiratory failure (n = 10,439) demonstrated significantly higher male prevalence (63.1% [6,584/10,439]
vs. 55.8% [1,941/3,476], P < 0.001), older age (65 [IQR 54-74] vs. 61 [IQR 48-72] years, P < 0.001), elevated
BMI (23.6 [IQR 21.1-26.1] vs. 22.5 [IQR 22.1-24.7] kg/m2, P < 0.001), and higher APACHE 1I scores (17.0 [IQR
15.0-21.0] vs. 17.0 [IQR 13.0-18.0], P < 0.001), SOFA scores (8.0 [IQR 7.0-10.0] vs. 8.0 [IQR 7.0-10.0], P <
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0.001) on admission.

Patients with respiratory failure also had a higher prevalence of comorbidities, including hypertension
(45.3% vs. 36.1% , P < 0.001), myocardial infarction (25.3% vs. 22.0% , P < 0.001), NYHA class IV(2.8% vs.
2.0% , P =0.011), chronic obstructive pulmonary disease (4.7% vs. 2.7% , P < 0.001), liver cirrhosis (2.6% vs.
1.8% , P = 0.005), diabetes mellitus (27.4% vs. 23.0% , P<0.001), chronic kidney disease (9.4% vs. 6.3% , P
< 0.001), and hemiplegia (17.7% vs. 23.5% , P<0.001). Pulmonary infection (50.3% vs. 28.3%, P < 0.001) and
bloodstream infection (13.41% vs. 8.52%, P<0.001) were more prevalent in patients with respiratory failure,
while intra-abdominal infection was less common (23.75% vs. 28.11%, P < 0.001).

In terms of laboratory parameters, sepsis patients with respiratory failure exhibited a broad pattern of
abnormalities across inflammatory, coagulation, hepatic, and renal systems. Inflammatory markers, such as
neutrophils (12.06 [IQR 8.16—17.06] vs. 11.27 [IQR 7.65-15.96] x 109/L, P < 0.001) and procalcitonin (3.6
[IQR 0.6-13.36] vs. 2.68 [IQR 0.31-10.5] ng/mL, P < 0.001), were significantly elevated. Coagulation markers
were also higher, including prothrombin time (14.2 [IQR 12.9-16.1] vs. 13.75 [IQR 12.67-15.3] s, P < 0.001),
activated partial thromboplastin time (33.3 [IQR 28.3—41.0] vs. 31.7 [IQR 27.4-38.2] s, P < 0.001), and D-dimer
(8.12 [IQR 2.41-20.00] vs. 4.68 [IQR 1.80-20.00] mg/L, P < 0.001). Hepatic dysfunction was reflected by
elevated ALT (28 [IQR 16-56] vs. 23 [IQR 13-45.3] U/L, P < 0.001) and AST (46 [IQR 21-121] vs. 32 [IQR
12-80.8] U/L, P < 0.001). Renal impairment was indicated by higher blood urea nitrogen (8.9 [IQR 5.73-15.2]
vs. 6.37 [IQR 4.16-10.9] mmol/L, P < 0.001) and creatinine (92 [IQR 64-161] vs. 72 [IQR 53-111] . mol/L, P
<0.001).

3.Risk factors for sepsis-associated respiratory failure

Multivariate Cox regression identified the following independent risk factors for sepsis-associated
respiratory failure: emergency surgery (HR = 1.11, 95% CI 1.03-1.19, P = 0.003), elective surgery (HR = 1.13,
95% CI 1.06-1.21, P<0.001), male sex (HR = 1.08, 95% CI 1.01-1.09, P = 0.038), older age (> 60 years) (HR
=1.15, 95% CI 1.11-1.21, P<0.001), BMI >30 kg/m? (HR = 1.20, 95% CI 1.11-1.31, P < 0.001), pulmonary
infection (HR = 1.22, 95% CI 1.17-1.27, P < 0.001), increased body temperature (HR = 1.04, 95% CI 1.02-1.07,
P <0.001), and higher SOFA score (HR = 1.05, 95% CI 1.04-1.05, P <0.001).

4.General characteristics of the training, internal validation, and external validation cohorts

A total of 13,915 sepsis patients were included, with 9,360 assigned to the training/internal validation
cohorts and 4,555 to the external validation cohort. Compared with the training cohorts, patients in the external
cohort were older (67 vs. 63 years, P < 0.001), more likely to be male (63.9% vs. 60.0%, P < 0.001), and had a
higher prevalence of comorbidities. These include hypertension, NYHA class IV, chronic obstructive pulmonary
disease, liver cirrhosis, diabetes, chronic kidney disease, dementia, hemiplegia, cerebrovascular disease, and
peptic ulcers (all P < 0.05). The external cohort also had a higher proportion of infections originating from the
lungs (62.7% vs. 50.65%, P < 0.001), the bloodstream (14.64% vs. 12.10%, P < 0.001), the abdominal cavity
(29.84% vs. 22.40%, P < 0.001), the urinary tract (14.88% vs. 9.47%, P < 0.001), and the skin and soft tissue
(6.43% vs. 4.53%, P < 0.001). In-hospital mortality was higher in the external cohort (19.65% vs. 17.37%, P =
0.001). No significant differences were observed in ICU length of stay or respiratory failure incidence.

5.Predictive performance of the static model

In the training cohort, the static model demonstrated excellent performance, with an AUC of 0.985 for
predicting respiratory failure during ICU stay. At the optimal cutoff (0.664), the model achieved an accuracy of
0.950, sensitivity of 0.970, specificity of 0.969, PPV of 0.933, and NPV of 0.930.
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In the internal validation cohort, the AUC was 0.930. At a cutoff of 0.573, the model yielded an accuracy
of 0.855, sensitivity of 0.930, specificity of 0.923, PPV of 0.853, and NPV of 0.840. In the external validation
cohort, the model showed moderately reduced performance, with an AUC of 0.827. At a cutoff of 0.245, it
achieved an accuracy of 0.880, sensitivity of 0.910, specificity of 0.904, PPV of 0.858, and NPV of 0.850.

6.Predictive Performance of the Dynamic Model

In the training cohort, the dynamic model achieved AUCs of 0.790, 0.913, and 0.999 for predicting mild,
moderate, and severe respiratory failure, respectively, within the next 6 hours. For severe respiratory failure, the
AUC reached 0.999. At a threshold of 0.840, the accuracy was 0.990, the sensitivity was 0.960, the specificity
was 0.987, the PPV was 1.000, and the NPV was 1.000.

In the internal validation cohort, AUCs for mild, moderate, and severe respiratory failure were 0.740, 0.801,
and 0.975, respectively. For severe respiratory failure, at the threshold of 0.840, the model reached an accuracy
0f 0.975, a sensitivity of 0.900, a specificity of 0.968, a PPV of 1.000, and a NPV of 1.000.

In the external validation cohort, AUCs for mild, moderate, and severe respiratory failure were 0.644, 0.801,
and 0.923, respectively. For severe respiratory failure, at the threshold of 0.849, the model achieved an accuracy
0f 0.923, a sensitivity of 0.700, a specificity of 0.901, a PPV of 0.986, and a NPV of 0.997.

Conclusion: Three-quarters of patients with sepsis developed respiratory failure within seven days of ICU
admission, with 60.1% occurring within the first 24 hours. The following were identified as independent risk
factors for sepsis-related respiratory failure: advanced age, obesity, male sex, surgery, pulmonary infection and
higher SOFA scores. The Al-based static and dynamic early prediction models demonstrated high accuracy in
predicting sepsis-associated respiratory failure.
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