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A case of severe pneumonia caused by COVID-19 and secondary Lichtheimia
ramosa infection in a diabetic patient undergoing hemodialysis
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A case of severe pneumonia caused by COVID-19 and secondary
Lichtheimia ramosa infection in a diabetic patient
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Inadequate bronchoscope reprocessing as the probable source of a carbapenem-resistant

Acinetobacter baumannii outbreak in an emergency intensive care unit:
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. e i S v DX TS o) e b T SRR X A A e B D
2. b TR T 42 il

BB 7 A b T B X BRI AL o 2R BT AR AR DG Ty S IR, st v B s 1 it 72
BEAKHE .

Fik: 20254 L HE 6 H, RAMWE AL L, SEHX 30 K& ER BT IR 05
WA 3 ZHFE I 19 ZHUMFSCE AR T (3£ 350 1) #HATRHEYIRIES St 7 bt .

R BLE TR, 66.67%MHLA B FLERS 8 B TAE, HP{L 30.00%7E H &Rk
FL A B N . 2R % HATH 50.00%. 5 Sl 28 BAAERE S, 10 9.09% K HL
R R ESS BA BN KIEYE . 9.09% LA X SR BANTHREE . AR ZS R BoR, MRS S
HN 91.43%, HAMFEAFNMIH N ZEFTE (x>=8.68, P<0.05) , HHREE KR
B (85.58%)

it RIgTEOHX PRIV B R R A S A S B AR, T nag
SRR
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PDCA R X E PS5 RiH B B R R B suEh i R A

LifeEa
g e X S AR X A AR S G

HE: X ARG MU A EE X ISR R T 5 A 2L AR RS ERAE, TT2MiemE R ARRshtEs,
55 %o R UL AR NFE A, RS T S R3GIN 7 e JEAARAE AR RR AR, i i ik R
VH R E R ATE . TR RN, B2 R BB i 0 E E e A . DU B 2 BRI L
VRN EFEEENBNES, FEREREAG . FIEELARIN .. GIKREEARIE. Mol AR
JREPAT IS ), M ASERLH B I RS AL . Kb . N R RIS R,
AR T 85 B Re, AT PDCA JEFA 5 &5 B T H N T4 X T 112 S ) 2R 1 55 1)
FREET & SOt TAE.

Jik: EHL 2025 4 1—5 H MR B O IR RPN B, B DU AR R A . SEEEE VR, Bk
PRl % 58 O R B IS ;s 2025 4F 6—10 H Uit PDCA 13 /G411, ik b s Am oAb 25 A
KR, FFRDEETE, EL X TR BT H S EENLH], 24l SR E
B, T 2025 4F 10 H e RIS TR BE 8 HE A A

ZR: St PDCATEIRT-TG, 1Ti2EYRIE S HRIEMTEZH 78.12%12 7+ £ 95.30%, HEG
M A HE H 78.50%F2 T4 98.21%, JEIEFIRABREH 71.20%3 1% 97.32%, JHEHEIEAMIE
@ H KAEZH 11.50% FFEE 3.15%, &SRR T e EueE, 2R A AR E X
(P<0.05) .

ik PDCA B A AR IR Z ST HUAYIR TS 8 B il B 7 . il FE v H A,
AT ARG TR, = PG I AL X BE B 20 i AR P L 1297 s IO IR S5 etk . % Tl R
FARAS . SvE . ATHES RS, R ERAHE R T2 S E BN S R AR, BRI
Gy N A8 UKL A, e i 25 B B B R il . AR B R 2 IT R AP 4 B SR
A2 5m KN A E .

R RmE N ERS R B S THEMYRE G HBIRECRIESE

TR, XUTNRN . ReP. SCIREE
HA T ANRER

HE: 200 by R A% B S P SGa T, G50 T i vl S8 i G AR T 0 il i) $ 2% 4k ik 42
T TR AR B e I BITR A% Lo 59 5o AT FE 5 AT S5 00 b s R R V)R 75 T s v AL 45
fEfR R, BVEHERE. S BRI, RGBT ETT AR, b e A 58 ORGSR
RIS A% L BRI R . MORE BB e 45 A% X S R ) RO TR 5, R B b IR
o RS, THET. Mg, BREE. 2y G, JFoRidl. PARBT & i iBar. il

4
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HEMELN A S SR R BRI T MR R R, mMETHA
LRESE AR THCEM . LRV R A S o

T KT AR AR 5T 5%, 2025 4 1—6 H ONSiinr, AW SRS, Ta—indit
WA, EARE TN LA, 2025 4F 7—12 HNSEii)a, MIgbruaeibis sy S leik R,
B R AR R B TH R LR B . RN . T EEIUR . BRI SR b, TP AR
LU, IR, FANE S 5 ITE ST S 8 X i AR AT I A R s
X ECPR IR VA S G5 BOMP RS Qe PRI 28 SO B Ak e, TR i s Al N R E RN 26
G ARUEA DT RSING, SRR b e A AR T R A RS R B SEt T 82.15% 2+ & 98.72%:;
VIR W TE TII%0H 18.65CFU/cm?f4 4 3.21CFU/em?; S5 4% 43 B B 15 YL PH M AR AR HE 2 e 4.38%
BE2E 05 RGN RV BB TG % h 85.30% 4271 % 99.10%. [F] 7 5 £ 3 5t N A8 SUBR Y R A R4
ST R E R, RPN RER TR, EEERERNEE . YR PA R E R RRIERR T
Shil: PR EEAR b m AR A ) R S VEAL . PRI IIE R EIA R, T S Im R
PENVARHE, SRANE RO 3 TAEMBE AR, ST RE R E, MR RIS g% o AT
W5 Qe ba iR, AR R AT, PRARA AL B AR AR o AR R T B s i TT HR
PEVESR, SERCAE B G5 %00 b5 I Be B i 35 3K, AEAFE & WA T RIEHE R .

NeTtnRiet” B BERFH:
PES HHERHES RAEERAIIAR

K ibe s
SHHN T R BRI B

HE: MRS T AT RIS NS, PR aB B R R 27 O i . B, A7 =R
PRICEI AR ERERE . RHRFEM A 4R, A BRI S5 111 SRR AR
FRAEGLIRURE, e S ST P LR S B N R

ks 2025 4 11 H 27 H —12 H 18 HIFJEHE A CHIBETESIIAT, AT, S, 1Tt
120 ff, RIUBENECFR S A 4 DT RGNS, B4 30 fF (B 10 fF. B 10 FF. 176
10 1F) : A BAFI (CSSD Uik Fila) « B BB (FHethit g, HEF4 30 min) | C
BAFI (500 mo/L A AUHE AN, 8 T4 30 min) . D BA%I (2000 mg/L &EUHEFIRIE, &
BT 30 min) o AR A ARG IR TTRTCRIE R, 1K GB 15982-2012 L
BT 540200 CFU / fFAM S A bRt L 4 RS OTSAAIT R, BRSRAts, W
SRR FER R FE. R SPSS 26.0 R x2 K. T 204, L] CONSORT Frift LIS
WAZE, B AL ZUERERTLE 4 A Bt KR 8CR

G5 A APAFIAH 120 PRHEABCEMIE I AR RIS 100%, SALETE PRI S0 TR
R, A EE T HZER TS ERE L (P>0.05) ; BFSHECE 4 FiE R PRI LM, S
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WEL PTHEAL A BABIRFEE BT RALTY, B C. D WiRiLFHBFSI T ESI: RHITI2%
IR B 7 58 PR AR A FE AR AR IOAS IR 90% LA L

S5l AUREVERAZI R MR ITESS, ZREh R, 500 mg/L 5 2000 mg/L & S0H 3 RS T4 30
min, XTBEEE. WS, TR =RM BN AL RS CSSD MO RSN AE Y bRt AT
DM RS, AW TCES 2 MR FEPANH . KIWEEREY . =445 R FERE PO, SRAN A PR
FIH R0 FOREA B — I R PR RAR AL, J7 RATERH R TS H SAHE

2 MiHEEMIATF DEHB FME R R BA R E

FEEES SR A RLHE. SRR
TR e 2GR B

HE: WEEPRASEA JUR 5 S8R AE 15 s M1 30 s EHIRE PRI FE SR, SR
IFE BRTT LR T A 1 3 S FH SR PR TR AR 4R

Fik: T 2023 4 4—5 H, 1F 6 F-RHFELAEBN 1 58 R I oo IF R 975 .
B IR AP N GONBEFIN R, 43 A & R R A € — 28 (0.45%~0.55% + 63%~77%)
&5 AL (0.765%~0.935%) MIFERRR I, %3P B FIEMVE BT, TIH#
J& 15 s F1 30 s X F-HERAE . EEFRFEE . UL GB 15982—2012 i€ 1 LA T8 B )5 i V& e 45
<10 CFU/cm2 iy & i hrd .

GER. JREHMEEAR 146 4. THEEINIEM 15 s W &HF N 97.22% (70/72) , 30 s B &HF
9 100% (74/74) . HHIEPHRACE—LBHEN 15 s AHEFEN 97.22%, & E & XV HIE
115 s Gk %K 97.29%, AR 30 s A2 100%. 1V 14 15 s FEARREEEGEE (i
20 CFU/cm?) , HAp4iikbs.

G DI EENET AN S TR RL, 15 s HAAREE K AE, 30 s ALl 4
Ei. THERIDEIEE SHE T M, SIEERE, ERITHN T A ST BB 1 S AT 5.
IR ARAE F AP ARIEZE /D 15 s fEFIRT R, 261 R VR ZE K & 30 s DARARACR, 5 &0 ihid e
Bl S R Jbk 22 Ak

ETREZFIPNATEREBGRN RS
SAIBREEZRNETTFMFRRERMEELLE

HIE
o AR 2 K RS

B T PR O S U o R A B KON T H AL, (EXR A A58, NG G2

6
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Gy, IR ML . AHEFEIER I JE IR ST BN T R UG R A 2R G e T e
R R OR, JESESN T EAEE T IR, DU CSSD i & 44 il 1) 2 AL A ml 8 i
HRES %,

Jik: EHL 2024 45 1 A% 2025 ¢ 6 HFRBTTE AR AL R OIE R AL ER JS TR A5 4256 1, E
bmAR . BYT). FREF RS, RERSTES ORI ALY SR R EEUR S, SR H AL
VAN TR B RGN, RARS . N THWHF SRS 5 FL L TAERRKHM Ao
e, ERA ISR AIE . N TR RE RS TR B A AR 22 N 4 [ 2R 53 R 2 2R 55 Bk
By OKIGEFR BT RS, Balids, AN FEAEKAE) « UNASKEE 10 fFRKs
KB MR AE NS b, EGEIE S 8 1 2 BENLRI 0 NI S5 R4, KMt
McNemar K56 LA o5 L RS 26 22 5, K36 /K 1 a=0.05.

. NLHEERASMGRGE SR RN 4.32% (184/4256) , NTHMERN 1.69% (72/4256) ,
ERAFRITFENL (?=46.3, P<0.001) . fEM/MILE (HAR<1 mm2) 517710, N TGRS
(ke R EUE A 98.7%, i T AL HAM 62.3%. JSriliXsEd, ANTHEEERZN AUC HN
0.976 (95%CIl: 0.962~0.990) , RIFF 96.5%, FFFEF 98.2%, s R HIBAZ AL AL
TERIZCRT T, NTRRERGRIFENZ 3.2 B, N THWMY 456 7, MCRIETHAE; HEY
PN 0.12%, KT AT HWM 3.21%. A OFELEL) 10 JIHFEFAREWMASE, NTHERS
FHELN T HAVE AT A MG 29 3000 A FETCE Tl B USRI A, X 0T PR Jig ke e A BLAG 5 B
=9

g N TR RE UG RN 2R GO T e o A v frR s B R B RS U SR SR F AR g N T B AL,
JUHAERL/ N st 7 TR AR, I R AR KU, SEBURTINGS R P] A7 nliE . 14
ARAE NN TR & BT BB A B e AT, B ETH FE HE R e LA

BN PO P RIS R A (R 35
MR ERRBRP R AR

fige i
RO A REERE

B SRTCEC A 2207 3N I B A O B i B SRR AN B, oM g N A B 21 R
RORFE, VERITHURITEE 2T s IR S %

Titk: LLWS 310 RANATALFRAE S K 29T A SCBORO IR, 2R [ T A R SCHR, A&
PRAE. ERAERAR. KELRRE. SOl Sfe. FERSuut AR
WA, RN R W DA RO $ H itk Ty 5

SR B BEEGURE A PRI T RS BIE VA SR, D BN 8L B A 24 51 K 58 XU
e, SEHURG RS ATER 2. TARRESREER. FRERBHFE R D BOZE 7R & 4
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WATERT AL . BENAE B RGHIEHIR,. FESEA S 55 BABRIERE N Gk, &t
BT AT A5 ]

g5k B A BUE IR R & O LI B i R R R K B B A R BUORER . BRGNS —E R
FH. L PDCA MR, SRR A RS B SE I, RE AP 120U BAR 5K,
D AR A AR SR R B A R A R

OEMERAFHA LR AREIRZZIWE RS

PRIET . R RO 5t
M TARIC X v B2 B

B AT EE R DR MR TSR EIR, A Prsm s v 3CR B ME R, N
635 i R 25 B R e 7 4205 40 40 B B LA VR AR 4R

ik SREUBET ALY, E 2025 4F 1 H~12 A =RER BRI SRS 2. 44T,
PP, BRI E 28 320 1, A ATP AEW5e b bR Al v 6 00 25 b 2 T A LAk B
WA B A5 Ui B P AR AE B E AR BRIME: <22 fmoles/ff. UNEERSIRES MR 297 J5 (38 AL B VA 52
TEOL BB PEREE . N TRIVEER. T RVCECE . SR 2 FH OGS e T3t 2 BRE e E R
WA /NI RIS SR MTERL, BT Z R Logistic [H1A 4047 I 28 MiE Ve A & 4% 1
M) [R] 3%

R, DERERSEALERBIAREHKEN 86.35%, HLPRIIIME . M &I WA G
HigE. Logistic [FIHHTEE R BIR: W% E T E (OR=4.126, 95%Cl: 2.763~6.158) .
JEIRZALFERE . (OR=3.752, 95%Cl: 2.437~5.784) . i5¥ T HERE% (OR=3.387, 95%Cl:
2.192~5.216) . REMFIRLEYE (OR=2.864, 95%Cl: 1.885~4.362) . 1237 Ja A& M I
AL # (OR=2.538, 95%Cl: 1.653~3.897) s&iE¥t A& AIMILEKINZE (P<0.05) . 1Ml
YO8 S 22 B Ve R TE IR IR VA B OIS e R R AR Rl 2 (OR=0.949, 95%CI: 0.821~0.992, P<
0.05) .

ik DRSS A G EZ R R L T LRSS AR . M2 iiFe. AN TiE% TR
TEAC SRR A B RIR Y . PUAL PR IE SEAN RO S5 1] 3, VG I 2 B MR IR R T R THE Vi & .
e PR 75 0 25 0S8 FH AR B A o RN 5 A4 e S SEAT B0 2 8T U, DL & ARG A AR TR, A
[F)35 e i A B BRI e, VUL YT 5 R (R TRAR B 5 22 BRI R R, 8 ST I I 1 s s 5 2
PN TIEH AT IUR I, A RURRA IR B 51 R IR 5 P A8 SRR AU -
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RIRVESTHEMPIR GATTK. (ERER, M)
PRHBEENE

BRI PRty
VUK S 4 TR IR B

HE: BIRERZ NI AR NI ST, @i 05 Jebals . B3R &, maR o
RO I E IR, VOISR RE IR, PR SO AR
T RIEERIT AU BROARRE, S5a ARSI KERHE, XHAITIR. AR, BT OC5%
SRR AT AR 2, ) E 22 AR BRI . T BRI AR LA B IR, A %%ﬁﬁ
R o

SR SO EBU R T ARG R AL T BEATAE T R AR O R R I, SCILE

FAEMHEAL . VAL A2
S50 WIIYIR D SO B AT RS HER A BRI, e B IR T RIS R R R, A RARTHT]

SRR UL R BK

1ZH PDCA fEIMLHA X B AR S5 O RIHE BT E TR SC Rk

FE
LT XA X P AE R S5 hol

B X AR O VE B EERS T . AL TR RS AIVRFEL, PRI R Y TR LA BN
W 5 51 R A SUBGARE . ARNESTT X3 AL R, 74 kP il A
05N PDCA 7RI T B R ST R bt DR . @i iR (Plan) | S2j (Do) K8
(Check) . 4t¥E (Action) PUBN B AR, FREEIAHE RSN, CEHEEHEAE. 5—
HEFILEWK. HEIHF BRI B2 RN S5, By & TN R ke
R ERTE, HFEHFIORTER, HHBEGHERIRSE . SCEIUESE PDCA JEI ] k4L
SOH BE IR T RVEIEIR, & AR R T WU R A PRI S B s B R
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ET PDCA fRMFHI OGS
AT B7K R RARTE AT B (L ETE L

AR
BramdEE R H A XN REERE

B SRT00E A BB QTR0 DB 2R 67097 /K (DUWLS) B (1 B AR

TE: BL 2019—2021 44 =g 2B R DUWLS 3 75 7 205 Wi 25 ot B (Bt
2022—2025 AF s ot H A B S Y R 7 NS IS RO T (6% 5) , HeEim A ks
EIT FIK A0 T8 T8 74 B A A% 3 ST B R AT R

SR EEEEAK. MK WK 0GB R VR S B A R % (100.0%) T EE AT
(43.8%) , ZRAZiIT¥EL (P<0.05) ; /5 DUWLs JHEHEHIATE )y 100.0%, 5
T IGEERTH 67.6% (P<0.05) .

Zi: 5T PDCA 7RI EH A BB L H bR o 2w, Bl Wik, REMEBES 217,
REVEE T DUWLS BT R 57K B KK, BEAR T BE BB s, PR 7 7 a2 4.

ETHXESEBRI™HER O EREF OB R ESHEMR

TR FRIR. 5KUG. RE
M/ NN

BB PPAS T 2 1 s Jakeds o o e R DX 3 P 10 s 9 LAY 1 s AT 2 K TR 80 2 T RN T IR 4K

ENEiD AL

Jrie DASE T R DX 3 1 s BRI WU AR FE0 5, T 40 0 i gds rhu 2T (2023 4F) Fig:

SR (2025 ) A AT RO VAL . TR SR AR B K BESCRSR F B d A S SRS A, AR
RIS, AR AR IR SR A T IR B AR A RS R A, s T AR

PRAETIRG . #SRACER . WO R FE DTS5 4ERE . R t k56, x50 . Pearson MG/ HTiEAT Geit e

L5

SR NEEEPOEISE, RSN R KR S U IR A i R R E R TH (P<<0.00D) .

THAN GBI (P<0.001) . JHEE KW ACRGEARS 5 N AR KIS 2 8%

IEAHSS (P<<0.001) .

Shi: TR O S R SR T X P 1 BT ATLAA) PR 2 B 2 K B R AN BRON 5 K

AR o

10
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ETRARCENRIZIPEERUCER
SHEAERIME DL B EHROTAR

T MBEIR, HRH, )RR, KL, B4R, R, Bk
SHEPNES 75 &SN /ST SN VS s

BB $R I T 58 hmac v (0 a3 1 A RO 8 BT 122 b o AR Al 42 5 T V5 03t o B RO TR o
T SR EEREREN L AT Tt EHGE =R 16 AMERTEIX, Gl 5 = - B BN 2
X IR ZH (n=8) 5 S 2H (n=8), ALY HEAT T T0UHT J5 P AU B X R ZH S L ORVE A B, SRIGZHAE
LR b S T 2O AR A AR R AU B, J8Id PASS #fFi% & Power=80%, a=0.05,
MRS SH, HEARGHANEARRTY 377 N A6, BEEARE 754 507 NP SR 5
TEOL, T T CPRED MEL I (FJE) &hrid 800 /S mifiidkfi fifr, THEIMETFH
ARG %, RA SPSS 25. 0 AR TSt 704, B P<<0.05 NZESA Gt 24 X 2 5o
TR TS RO

GiR:  HSERCEMRRICA AT 1593 . HELZR T WX HRATE S % 56.75%, SLIATEE R 51.65%,
PR T TRRTS S R 2 R LG E L (2=2.074, P=0.094) , #H[a)HMi ] th. Sk 2H i 2 4
2% 1 ] 51.65% 2T ZE R4k 11 1] 89.75% (%2=139.36, P<<0.001) , #ZJHiEE (38.10%) W&
TR (23.25%) ZRAHSHHE N ((3=14.810, P<<0.001) . ASHF I 18K Gy 5 78 XU Fe B %
B=H#ATHEoN: PERER =S, LA TTEEBEAZE 94.00%, &3 & T4 RAm
66.00%, ZFALGHHE X (X2 = 49.000, P <0.001) ; mEXKEES, S2IGHTHEHEER
4 89.00%, XTHEZHN 90.50%, PIHZERTCG IR L (x2=0.245, P =0.437) .

G FTUOARIC R RS B AR A AT B AR T B B R R A R T T R, R HAE
o RE R R AR B 3, ARSI TT AU T B % R IIG R {E

ELRRHBREANR S P OEER
EHBERLBRRGEFORAMR

FlWEY . 2535 WMt
SHEPNES 10 & VI WAVAY /S

HE: MO B AR R IR B PR BR Femsai . IS I B s B2 5 RIS i, AR
VLR Be ke i fe AR o R SQPR ADE A A2 MU S B DAL . BEXE AR 5k 51 3L SR IR AORE T &
Bl e, TRESMERII T, AR A R R . R 77 SRR AR . DRI A A U O PR AR E XU
BT asl, ImK 2 RAFAR S, Lo — e ESRE, SiE R e e, X%
R, RIS W BR AR BRI UM S LB o ] 8 R P SRS A AL TS VB A

11
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R, ARSI YR, WD BT S m e b B B R AN E, sk
AT A DR e S e B s SR A PR AR

T R RTIEVERT R R T, BB Mgtk o0 1 A 1 e R @ i L FH i s RSN A
TR #2025 4 1—6 H BT, seift G BRI, AR TAM BRI AT, T
WIHTFRAE . LMEY M R S ahlfE; 2025 4F 7—12 A BCAMEH, &L “—B—piy. —H
—IEVETE R E MR W AR BT, SRR S R MU TS I AR
WA WEAKEIL. AEMAEYREE LA BT ELTW 6 MH, %A mkmE
VIRFEAHR . BURRER SO R AE AR AR S M@ A e R A

ER. WS AR IME Y REE S R 96.43%, T IR 61.90%; of R ZH K HH vk [ Al A 42k
HIHERE . FBURERE, G2 B ARG R, WA RAEEURERE, TEURER
Xof HRZH R A 3 AR 7 5 A DG 2 1 a5 R i g, R AR DRI Y P N B A AT F R A A
HH 64.71% $2TF 2 97.06%, HIA &R L2 HAGH R X (P<0.05) .

il M b s [ 2 PR ER 2 B Al s [ B s e A R A, e T %
TEBR AT G5 e R T o AT 17 T B PP B ] IR 3 PR ER SR AR T kT, BT IR i
AE SR, TRBH BT B A B g, SR B B BRI s IR IR S vk, ARSIk
S, &SRB O

ETEIESLERR A E X E RS MIRFHESRITN
SRAEH 5

FG . A BPRT . WRIERE. skEEAL. EiEE
A BN AR T 2R B Ak IX 2 % B e

HE: REVFOTEK. EBEK. 2K, 75%IHIR MY R R £R 1 Y Tu AN A X 55 A T =8 T
AR RREANRAE S AT IR S AR e, SRR U SR E R, S hntEAL

FHET B 2 AL T RS i T S R SR R IR AR I

Tik: UK H I Z AR, RS (ETHUTE R EORITE) BEAT UL YERFE S T8 PR
TAERE JE AL B RIS A5 4E 2. 4. 6 ADIFIIIIERCR, JFMEHESAE A 7 RIS R RGO,
oM A B ER K SRR FRAL B TV ORI SR A o SR8 BIRRAS . FEIS L RIS SAE AT
FtE, MEZHELGEEM PR (1-540) . {fH SPSS 26.0 #ATS4tiH5 47

G5 T5%E IR AL RERCR AL, PRI RO 1.2 CRU, &I TA) s % U € (0.8-2.1
CFU) , RENED 5 7. AP ER/K AL B Al S5 v AT 040 VA AR 74.9%. —FHIBRG MK
OB TERAE RORFGE T WS o« ARG T o, IR M SRR AT 0.30 76, SR PEN ELE o)
e (5490, BERTHATNE.

5. FALTH SR E SN RIS 7 R, 75%IRE 2 S5 R v A T R R A %
A P A B R K ORI 7% AR IR M BB B UL T A RE S I AR A A TR B

12
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2023-2025 £ EigthiAE X FENiEERELEN 2

G 12, FRIE 12, kg 12, WRREEE 12, L 12, Fim 12
1. b T AT O T Rl ooty LT 25 7 X T2 A M BT
2. 5 FLA S 45 5 B 2 b

HEI: 48 R 408 X IR AT B8 B UK 5 8 K, IR B i 55 35, N
T S FREN IR YR GRS HE DT 42 3R LB IR AR A

Fig: SHHAKIX 131 KIFZHAHE B E PRI AT A A, 22 3E 77 KIRB NI RTH
BRI

R WABXFEZNMLR, hRYE, RIVEEFELWARAL. GEERAT IS &
IR N A TR AR, B A SR X T 1. 2023-2025 R348 X IR WA T B2 R B il &
BE N 89.21%, ENTEAEGHKEGE (100%) , TEANRFEKRREM (70.74%) , KIkN
BRI # S5 . AT G FE & T R (91.78% vs 86.65%; X2=12.563,
P<<0.001) ; —ZFZHMHE R ER G, RIFREHNEHFRIC (93.22%% vs 82.57%:
X2=36.141, P<0.01) .

Gl THARB X FREN BRI BRI, RO RPN LN A BB it
BRARERH IS, TENATFEA KRR OEFIIANT, R HS5 A 5@ 55 Il 48
SR AR B

—HCIK S IR TE TS R B AR R SRR OIS

W K. BRota. Bl R 2R
Tl K2R BTIR L (Rl RSB R R EE e s o L K2 R BT S )

B e es R A, MBI, $2 1 ok SR

Titk: #2026 4 7 HAEBRH AN OB TS 3 AR AR DA I BORL, ERSE T
AREIRAAREEBRAK 5 G R, BT R

SR MEDNTH 5 AU O AR 2R B AIKE VKL 2500 CFU/100mL, A6 HY5 Jefr oo B /R T

B IR s Xt m] e SRR AT K ML AN S 4 AT e KU PR 2 AT IR, 3 — PR Ak 28 om B R
T~ FREIVE B B AT A AKEAT SRR, PRERAEIN S 8K BN TC R, T BEATE IR I V6 AN AT 4L
I3 B AR S AR KRR A — 2 1B s K RIS & 75%IAFIRIE Smin V55 KK & .

5. RNk BTG Yo SR AUK I S AR I EE R . K& B 5 B s s A, 2
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Comprehensive microbiological analysis of newly
installed dental chair units: toward a standardized
commissioning protocol

Chaoli Hong,Yumin Xie,Weigin Dai,Fang Qian

Changzhou Hospital Affiliated to Nanjing University of Chinese Medicine

Background: Dental unit waterlines (DUWLs) are prone to microbial contamination. However,
the contamination status of newly installed dental chair units (DCUSs) prior to first clinical use
remains insufficiently investigated, and standardized commissioning protocols are currently
lacking.

Methods: Seven newly installed DCUs were included. Water samples were collected before and
after each disinfection cycle to determine total plate count (TPC) and to detect Pseudomonas
aeruginosa (PA). Biofilm morphology and microbial community composition were examined using
scanning electron microscopy (SEM) and 16S ribosomal RNA sequencing (16S rRNA-seq) at
baseline and after six months of use.

Results: Before disinfection, 25.0% of water samples exceeded the TPC threshold (100
CFU/mL), and PA was detected in 28.6%—71.4% of samples. After one disinfection cycle, PA was
eliminated; however, 14.3% of samples remained non-compliant. Three cycles were required for
all samples to meet the criteria. SEM revealed mature biofilm formation after six months of use.
16S rRNA-seq showed a shift from initial colonization by Mitsuokella and Bifidobacterium to a
predominance of Sphingomonas and Aquabacterium.

Conclusion: Newly installed DCUs can harbor substantial contamination before first use, and 3
disinfection cycles may be required. We propose a preliminary commissioning protocol
incorporating 3 disinfection cycles and post-disinfection microbiological testing.
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Caregiver hand and mobile-phone contamination in tertiary
hospitals: a multicentre paired cross-sectional study

Wenjing Jiang
HoTiish— NREERE

Background: Bedside caregivers have repeated contact with patients and the care environment,
but paired evidence on contamination of their hands and mobile phones is limited.

Aim: To characterize culture-detectable contamination, infection prevention and control (IPC)-
relevant target pathogens and confirmed multidrug-resistant organisms (MDROSs) on caregivers'
hands and mobile phones.

Methods: This multicentre paired cross-sectional study included 145 adult paid or family
caregivers from five tertiary hospitals in China between April and June 2026. Paired hand and
mobile-phone samples underwent culture, organism identification and antimicrobial susceptibility
testing when indicated. Site-specific and paired detection patterns were summarized.

Findings: Culture was positive for 124/145 (85.5%) hand samples and 132/145 (91.0%) mobile-
phone samples; most recovered taxa were typical skin- or environment-associated organisms.
Target pathogens were detected at either site in 23/145 caregivers (15.9%) and confirmed
MDROs in 8/145 (5.5%); seven of the eight MDRO detections occurred in one hospital.
Conclusion: Culture-detectable organisms were frequently recovered from both caregiving
interfaces, whereas target pathogens and confirmed MDROs occurred in a smaller proportion.
Caregivers and personal-device use should be considered in IPC education; longitudinal

sampling and molecular typing are needed to assess persistence and strain relatedness.
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Hand-Mobile Phone Culture-Burden Associations and
Taxon-Level Concordance Among Healthcare-Associated
Personnel: A Paired Cross-Sectional Study

Wenjing Jiang
HoTiiss— NREERE

Background: Hands and mobile phones are frequently handled during healthcare delivery and
caregiving, but their participant-level culture-burden association and taxonomic overlap remain
incompletely characterized. We examined whether paired hand and mobile-phone contamination
was associated within individuals and whether the two sites showed overlap or discordant
detection among culture-defined taxa.

Methods: We conducted a paired cross-sectional study in a tertiary Grade A general hospital
between April and June 2026. Physicians, nurses, and professional caregivers each provided one
hand sample and one paired mobile-phone sample. Because hand and mobile-phone burdens
were expressed in different site-specific units, absolute burdens were not directly compared.
Spearman rank correlation was the primary association analysis; separately standardized log-
burden regression models were used for covariate adjustment. Binary culture-defined taxon
profiles were evaluated using overlap metrics, exploratory paired-label multivariate analyses, and
exact McNemar tests.

Results: A total of 126 participants were included. The median culture burden was 11.67
CFU/cm? (IQR, 1.67-54.17) for hands and 950.00 CFU/phone (IQR, 300.00-2575.00) for mobile
phones. The site-specific burdens were positively associated (Spearman rho=0.514, P<0.001).
After separate standardization of log10(CFU+1) values within each site, the association remained
in the core adjusted model (standardized beta=0.512, 95% CI 0.291-0.732; P<0.001) and the
extended sensitivity model (standardized beta=0.497, 95% CI 0.276-0.718; P<0.001). Median
Jaccard similarity was 0.50 among 119 pairs with at least one detected non-Other taxon, and the
median shared-taxon count was 1 across all 126 pairs. Exploratory multivariate findings were
sensitive to the analysis set and were not reproduced when restricted to pairs with non-Other taxa
detected at both sites. Coagulase-negative staphylococci were the only prespecified taxon with
significant discordant detection after multiplicity correction.

Conclusions: Paired hand and mobile-phone culture burdens showed a positive participant-level
association and partial culture-defined taxonomic overlap. The cross-sectional culture-based
design does not establish direct microbial transmission or causality. Prospective studies should
evaluate whether coordinated hand-hygiene and device-cleaning approaches improve

microbiological outcomes.
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A single-tube RAA-CRISPR-Casl12a diagnostic platform
for rapid detection of Chlamydia trachomatis

Tong Jiang
Suzhou TCM Hospital

Chlamydia trachomatis, a pathogen of global public health importance, is prioritized by the
World Health Organization as a major sexually transmitted infection. Its continued worldwide
spread poses persistent challengesto reproductive health and disease control systems,
underscoring the urgent need for rapid and accurate diagnostic methods. While current clinical
diagnosis primarily relies on nucleic acid amplification tests (NAATS), their dependence on
expensive thermal cyclers, complex laboratory setups, and sophisticated procedures

limits widespread use in low-resource settings. Recent advances in recombinase-aided
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amplification (RAA) combined with CRISPR-Cas12a have revolutionized molecular diagnostics.
This study established an integrated one-tube CRISPR fluorescence detection system by
combining rapid nucleic acid lysis, isothermal amplification, and CRISPR-Casl12a cleavage. The
system is coupled with a portable palm-sized 4-channel fluorescence detector and a terminal app
for visual readout. Experimental results demonstrated a detection limit of 10" copies/mL with
no cross-reactivity to common reproductive tract pathogens including Neisseria gonorrhoeae,
Ureaplasma urealyticum, Candida albicans, Trichomonas vaginalis, and Gardnerella vaginalis.
Clinical validation against gPCR showed 100.00% sensitivity (95% CI: 87.66—100.00%), 98.31%
specificity (95% CI: 90.91-99.96), 98.85% overall agreement (95% CI: 93.76— 99.97), 96.55%
positive predictive value (95% CI: 80.04-99.49), and 100.00% negative predictive value (95% CI:
93.84-100.00%).This successfully developed CRISPR-Casl2a-based rapid detection method
offers simple operation and fast results — complete within 30 min using rapid lysis (5 min nucleic
acid release, 20 min RAA amplification, and 5 min CRISPR cleavage) — making it suitable for
primary care and field screening, thereby providing a novel strategy for early diagnosis of C.

trachomatis infection.
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Attenuated Salmonella typhimurium VNP20009 L-forms
exhibit superior antitumor efficacy by enhancing
apoptosis induction and suppressing EMT in
mouse lung adenocarcinoma

Wei Zhao

Bengbu Medical University

Background: Attenuated Salmonella typhimurium VNP20009 has shown promise as a tumor-
targeting therapeutic agent. However, strategies to enhance its efficacy are needed. The bacterial
L-forms, characterized by cell wall deficiency, possess distinct biological properties that may
potentiate antitumor effects, though the underlying mechanisms remain unclear.

Objective: This study aimed to compare the antitumor efficacy of the parental attenuated
Salmonella typhimurium VNP20009 with its induced L-form (VNP20009-L) against progression
and metastasis of mouse Lewis lung carcinoma (LLC), and to investigate the associated
mechanisms focusing on apoptosis and epithelial-mesenchymal transition (EMT).

Methods: The effects of VNP20009 and VNP20009 L-forms on LLC cell invasion and apoptosis
were assessed in vitro. A subcutaneous LLC tumor model was established in C57BL/6 mice,
which were randomized into PBS control, VNP20009, and VNP20009 L-forms treatment groups
(intratumoral injection). Tumor growth was monitored. An experimental lung metastasis model
was induced via tail vein injection of LLC cells. Evaluations included tumor volume/weight
measurement, TUNEL assay for in situ apoptosis, immunohistochemistry (IHC) for TGF-f1, Snail,
and Vimentin protein expression, and RT-qPCR analysis for mRNA levels of Tgfbl, Snail, and
Vim.

Results: In vitro, VNP20009 L-forms demonstrated a stronger capability to induce apoptosis and
inhibit invasion in LLC cells compared to the parental strain. In vivo, both bacterial treatments
suppressed subcutaneous tumor growth, but the VNP20009 L-forms group exhibited markedly
superior inhibition relative to the parental VNP20009 group (P<0.05), showing the smallest tumor
size and weight. In the metastasis model, the VNP20009 L-forms group had the fewest lung
nodules, significantly fewer than both the parental strain group and the control (P<0.05). The
TUNEL assay indicated the highest apoptosis index in the VNP20009-L group. Consistent results
from IHC and RT-gqPCR revealed that VNP20009 L-forms induced a more profound suppression
of the key EMT factors TGF-B1, Snail, and Vimentin at both protein and mRNA levels compared
to the parental strain (P<0.05).

Conclusion : The bacterial L-forms of attenuated Salmonella Typhimurium VNP20009
(VNP20009 L-forms) were more effective than its parental form in inhibiting the growth and

pulmonary metastasis of LLC lung adenocarcinoma. This enhanced antitumor potency is
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associated with a stronger capacity to induce tumor cell apoptosis and a more efficient
transcriptional suppression of the TGF-B1/Snail/Vimentin signaling axis. Our findings suggest that
bacterial L-form conversion represents a promising strategy to augment the therapeutic potential
of VNP20009.
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Does pre-treatment microbiological testing translate
into lower multidrug-resistant organism infection risk?
A patient-level target-trial emulation
of hospitalisation episodes

Shan Zheng'?,Li Yang'?,Cong Shi?,Chuan Xu?,Li Tan?
1. Tongji Medical College, Huazhong University of Science and Technology
2. Department of Hospital Infection Management, Tongji Hospital, Tongji Medical College, Huazhong University of

Science and Technology

Objectives To determine whether pre-treatment microbiological testing is associated with lower
multidrug-resistant organism (MDRO) hospital-acquired infection risk.

Methods We conducted a retrospective patient-level target-trial emulation using routine
hospitalisation, antimicrobial-use, microbiological-testing, and infection surveillance data from a
tertiary hospital in China, May 2018-December 2025. Episodes initiating therapeutic
antimicrobials were classified by microbiological testing recorded at or before first recorded
therapeutic antimicrobial use. The primary outcome was incident post-index MDRO hospital-

42



522 i SIFIC B4 10 Jif OFCID B4 k4> W g

acquired infection. Propensity-score overlap weighting estimated risk differences per 10,000
episodes and risk ratios in the overlap population.

Results Among 859,135 episodes, 234,100 (27.2%) had pre-treatment testing and 625,035 did
not. There were 1,029 post-index MDRO hospital-acquired infection events. Crude risks were
11.23 and 12.26 per 10,000 in the testing and no-testing groups, respectively. After overlap
weighting, risks were nearly identical: 11.29 versus 11.27 per 10,000, risk difference 0.02 (95%
Cl -1.63 to 1.67), and risk ratio 1.002 (95% CIl 0.866—1.159). Doubly robust, sensitivity, and
subgroup analyses supported this interpretation.

Conclusion Pre-treatment microbiological testing alone was not associated with lower MDRO
hospital-acquired infection risk. Stewardship metrics should assess whether diagnostic

information is converted into timely antimicrobial and infection-prevention action.
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Antimicrobial Resistance Surveillance Report of ISPED
(Chinese Infectious Disease Surveillance
of Pediatrics) Network, 2016—-2025

Pan Fu,Chuanging Wang,Hui Yu

Children's Hospital of Fudan University

Objectives Based on Chinese Infectious Disease Surveillance of Pediatrics (ISPED) Network
surveillance data, this study analyzed the distribution and antimicrobial resistance profiles of
clinical bacteria isolated from Chinese children, and clarify the 10-year epidemiological trends of
major multidrug-resistant organisms (MDROS).

Methods From 2016 to 2025, all non-duplicate clinical bacterial isolates were collected from 13
national tertiary children’s hospitals of ISPED network. We summarized the distribution and
annual constitution shifts of dominant pathogens, compared isolate distributions across different
age groups, specimen types and wards, and evaluated long-term resistance trends of major
bacteria and major MDROSs including carbapenem-resistant organisms (CRO), methicillin-
resistant Staphylococcus aureus (MRSA), and penicillin-nonsusceptible S. pneumoniae (PNSP).
Results A total of 566,992 non-duplicate bacterial isolates were collected. The top 10 pathogens
were E. coli, S. aureus, S. pneumoniae, H. influenzae, M. catarrhalis, K. pneumoniae, P.
aeruginosa, S. epidermidis, S. pyogenes and A. baumannii. Over the decade, the constitutent
ratios of K. pneumoniae, S. epidermidis and A. baumannii declined gradually, while M. catarrhalis
increased steadily. Pathogens detection varied greatly by age: S. aureus was the major bacteria
in neonates, H. influenzae was majorly isolated from infants younger than 1 year, S. pneumoniae
was the primary pathogen from children aged 1-6 years, and E. coli was the most common
bacteria in children older than 6 years. Lower respiratory specimens accounted for 47.1%
(predominantly S. pneumoniae and H. influenzae), followed by pus/secretions (14.6%) and urine
(11.8%) (both dominated by E. coli); blood specimens (8.8%) mainly yielded coagulase-negative
staphylococci. MDROs were predominantly isolated from the PICU (21.1%) and neonatal ward
(21.0%) with ward-specific distributions: CRAB and CRPA mostly originated from the PICU (62.8%
and 45.4%, respectively); CRKP, CRECO and MRSA were mainly isolated from neonatal wards
(45.6%, 29.4%, 21.8%); PNSP was most common in respiratory departments (46.0%). The
overall 10-year detection rates of CRKP, CRECO, CRAB, CRPA, MRSA and PNSP were 13.5%,
2.5%, 38.5%, 10.2%, 32.8% and 10.5%, respectively. Notably, multiple MDRO rates declined
significantly from 2016 to 2025: CRAB (54.5% to 26.5%), CRPA (15.8% to 6.3%), CRKP (23.0%
to 13.5%), PNSP (23.0% to 2.1%). CRECO and MRSA remained stable at 2.5%~3.7% and
30.1%~36.8%, respectively. Resistance to B-lactams and B-lactamase inhibitor combinations of E.
coli, K. pneumoniae, P. aeruginosa and A. baumannii was decreased gradually. For example,
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cefuroxime resistance rates dropped from 57.9% to 46.9% in E. coli, and from 70.7% to 43.6% in
K. pneumoniae; ceftazidime resistance decreased from 10.4% to 5.0% in P. aeruginosa, and from
42.0% to 25.6% in A. baumannii. Moreover, teicoplanin resistance of S. aureus decreased from
18.7% to 6.8%, and trimethoprim-sulfamethoxazole resistance of coagulase-negative
staphylococci droped from 44.3% to 26.5%. H. influenzae and M. catarrhalis presented very high
B-lactamase resistance (68.5% and 98.6%). Majority (93.5%~98.3%) of S. pneumoniae and S.
pyogenes displayed resistance to erythromycin and clindamycin.

Conclusions Although antimicrobial resistance rates of most prevalent pathogens and MDROs
detection ratios showed substantial declines in the past decade, the PICU and neonatal ward are
high-risk department of MDRO prevalence. Targeted pediatric infection control and antimicrobial
stewardship on PICU and neonatal are thus required.

Evolutionary dynamics and global spread of macrolide-
resistant Bordetella pertussis during the
post-pandemic pertussis resurgence

FKRIGA L EAETE L BTBE 3. Ml 2. £t
1. B H R E ) URHER B
2. BRSNS A

3. IR BR 27 e P S IR K e

Objectives A global resurgence of pertussis has followed the COVID-19 pandemic, yet the
underlying drivers remain unclear. We investigated the contribution of Bordetella pertussis
genomic evolution to the post-pandemic resurgence.

Methods We analyzed 8,117 B. pertussis genomes from 35 countries, including 249 newly
sequenced isolates collected from six regions in China. Temporal dynamics of genotypes,
antigenic profiles, and macrolide resistance were examined before, during, and after the
pandemic.

Results Shared post-pandemic evolutionary patterns were identified across global B. pertussis
populations. These included the emergence of macrolide-resistant strains in France, the United
States, and Australia, and their dominance in eastern China, driven by the expansion of the MR-
MT28 sublineage (ptxP3/fim3-1/prn150 or PRN-deficient). Parallel antigenic shifts were observed,
with declining PRN-deficient strains accompanied by increasing prn2 allele frequencies in multiple
regions. Region-specific dynamics were also evident. In China, the post-pandemic resurgence
was characterized by near-complete replacement of circulating strains by the MR-MT28
sublineage. In contrast, the resurgence in Europe and the United States largely reflected the
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persistence and expansion of locally established lineages. Expanded sampling further revealed
that MR-MT28 is no longer genetically homogeneous, having diversified into multiple
phylogenetic groups, with most isolates detected outside China (72%, 8/11) being PRN-deficient.
Conclusions This unified global genomic analysis demonstrates both shared and region-specific
post-pandemic shifts in B. pertussis populations. The dominance of the MR-MT28 sublineage in
China, together with its international dissemination and ongoing diversification, represents a
growing public health concern and underscores the need for coordinated global genomic
surveillance.
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H—, ANFEERIR, 2BERRIINeREG: MR, flEARERMENL SOP H4: Rl
X, RESLICREE ERHIE, TR TENLS], 6k S ] B, BOEFE BAnE, i
AR B S BT8R ; XTI, 38 Wining 540 Bt B 25 Rk A P M R B AR FH BB 2 R 0k
frgfilFE kT fe. 12 PDCA AR SRS AT AT 5% . R SPSS 26.0 #4741
Faortr, HEHERLLE (%) For, HRIEECRA R, L P<0.05 NZEFA G o

SR ST E AT, AR —ZERE R AR TT RN R AR R 61.72% (237/384) #FAE
78.79% (379/481) , ZERAGit¥iE X (x3=29.54, P<0.001) ; = SEHPHEGWEKFR D
74.19% (23/31) ##7+% 100% (40/40) , Z A Giit*#&E X (Fisher #iffifids, P=0.007) . 4
Bt 26 NMEZEILH, KTEZKIEFRZE (50%) PIRNE BSLiaET 7 AN FRESEHE 114, Bl=ikks
R FHITE . iSRS H E AR AELL SOP ST 4 T, 275 EALIREE . AruEfeRgE . Bl =
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AL — AR KL LR AR TR AR IE 3 KM gttt R PER R . Wining R4t 25 H 1
RIBHIHGE D B ZE . AR RGN ARTTRH LY BERE R MBI FH 25RO IR 7 8 B
PN ANVRES ok S e o

gi: QCC M A Bl RE A e i = IR Be i 29ieT i R sk %, 2. FR
IRl priEtk SOP 5zl 4 & L& T WO U SErl 4T, (HASFERT R Bl L 2 1=
et N o

BT =RER I 3
VIO FAREFARRE RN H IR R KB

JAX . W R BRBET . 585
M TARIC X b BE B

HI: 56 BT E AT = REER [ 28000 BAR WIPUE 2 IR 40E, T# 2025 4F 1)
SRR FEAR IR Bt (1 SRR I 25 1 10, AR A AT I R B2 AR TE AN S B 240, W5 0 ik 2847
NS R E R AN B 25 KT I ORREEE, DV IX A 5 SRR B 2 T i 7 AR AT S 1 — 2R
AT .

Fi: EH T OIRIX 3 FANFI LRV ) = R 4E A R BB N AR, 1HEL 2025 4F 1 H—
6 HEARAAE ISR T 2RI 0 FARETRDT, %8 R 2596 R 4> 2% 6 3 5 20 1))

MG — A dEFF TR AL T7 S5, [R5 R R 2 B e R G b B -5 RHI B A g Ak 24 550

KFl SPSS 22.0 H A58 R Gt i 43 4T -

BER. AWRIEINER L RUOFARRG 3127 6, BT I H 2H%h 15.22%, H
HOAN G H 25994 o5 AR TR 29 1 ) 22.31%, BN R HE I il R O AR5 I 2597 FE BT 24 h.
JE3E P 55 —ARLA Bk 3R RATA ZIRHLATE 0.5~1 h XA WS T R, #
AR 25 bl 5 4 € 2 BR B T 2K G AR DT 2 AT AE 55 IEAR DG % (r=0.59, P<0.1) ,

W AT B BESC R G it B

BEil: FEAREERT 1 2800 OV BIARBIPUR 259008 S B AR & R TTOATE I ER, AR IAFAE 3 7 407
YERIAHE 2547 9, X ZAT mT REXT = S Al AT i 24 /K SF = AR T FE RS, 5 8 mlid e e Rl 22 2 T
(SR RS B
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2019-2024 £ BT IITIEX =, =HEFHAEERE S

VSaN
Figms— NREERE

BT b b i T DX PR 5 LA VR 1) 3 A B D0 22 LT 2 B A A O, Rl PR B 24 B A
FHARALAKE .

ik EEESCEMT X 6 Ko TEER: 2019-2024 FiRK D B HREAF RS Wik, R =RE
Bt 5 2% 2 e A A A HH AR 4k

R, 2019-2024 FEIrEHAFE S FEE 51829 kR, =ZPEFE 40660 Fk (78.5%) . —ZHIERE
11169 ¥k (21.5%) ; HZFHMERE 16193 £k (31.2%) , HF 4FATER 35636 tk (68.8%) , 2=
B2 B 22 P T o5 AR T —REERR (x2=83.121, P<<0.001) . . =ZRIE B s i 0 A 25
BB G E Y (x2=1070.885, P<<0.001) . —. =ZRIEFFELPHTER . BRI AL —3
B2 BAME R HEA AT O ST A A BRI 5272 #k (10.2%) . FEpERE 3787 Fk (7.3%) . %
FEAIEIBREE 1779 R (3.4%)  RRIGERTE 1241 tk (2.4%) FICFALEERKE 1032 #k (2.0%) ; #=
P B HEHEA BT TN R A5 12098 ¥k (23.3%) . fili R s HE 7676 tk (14.8%) . 4%k
P MIE 4682 Bk (9.0%) . 6l S AT 2748 ¥k (5.3%) MIHAEIHATE 1606 ¥ (3. 1%) .
FAVEHE X T ARAS B B BE A S0 Kok (r=1.000, P<<0.001) , JRW. FUPIRGE. 15 ki
M FPPIRGE . FE R AR AN 1 A BRI B BT R I KA (B P<<0.05) , LR RIR A&
REA 4R G B S K M S-S (P>0.05) » . ZRERIRARIEN G256 42
B X (x2=4570.781, P<<0.001) , —ZEBEIRM. LR IR R AFERRA SHm (33 P<
0.001) , T ZZREEREA R RFIRGE S ESEARA S b (3 P<<0.05) o BRI S AZHFFE SN,
F2 BN 24 B 2GR U e = R R e ¥ T R B (3 P<<0.05) o VAR UMK 24 4 5 €7 2 BR 1A
(MRSA) fiHi# H 31.0% b F+% 36.9%, i & M 24 il 2¢ 5 7 {1 B (CRE-KPN) H 7.9%_ 2
19.7%, W BN 25 K157 #(CRE-ECO) H 1.9% LTFE 3.6%, Wi 5 /i 2440 2 A5
(CR-AB) H 41.4% - Ft % 44.8%, BT & i 24540 2% B P L B (CR-PA) HH 15.1% EFH & 22.7%, ¥
BEIRE LTHES (3 P<0.05) . MRSA i HR=HERKT —HER (¥ P<0.05) , ifi CRE-
KPN. CR-AB. CR-PA fith® =HER I mT R (35 P<0.05) .

Gk AHXAHE R AR, R R AR AR AR R R R . A H X B 245 ) i
LA IE, MRSA 55 WAK T 841 25 2B HAT M (CRO) A 21 2B 4E F IS,
JOHRE =R . KIS DG BT T A b X 20 B i 24 PR ARIT, DI R 1 2454 & B A FH B LA
i
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2019-2025 £ R =HREFESEFR ZEM 5@ R -
—INEE M ENER &

FEWG . ORI TR TREEHR . IR, kAR
N NRER R

HE: ML EE=REAERZEMZAE (MDRO) Akl brAkyE M 25, B
N Bt MDRO gk G 5745 SR ek (14 i) 7 A S Jt R AR 2 0 4

T BB T 2019—2025 4 (A AREEFLR G inT iis 2 40) M i) MDRO il %, R H]
Excel fl R 4.4.3 BAF AT S50 HT o

ZF: LK1 MDRO Witk 8310 bk, FE NHISAZNITE (41.32%) . 40 65 & BR A
(25.40%) . Jili R e FHEAE (15.74%)  HL B PMEE (11.16%) MAGIRAE (2.97%) . &
WO A RES L R EE EIHES (2210712, P<0.001) ;S AFFH (Z=-3.864,
P<0.001) . ik FHEME (Z=-7.050, P<0.001) FKpE#E (Z=-3.195, P=0.001) &5
Eb R 2 N A S I AR AN R ¥ (Z=-0.693, P=0.488) . T EhrAKIE AER (53.97%) .
VEVER (14.78%) . MR (7.35%) o M5 Hriion, # S ARSI 18X 2 K2V 24 23R 5 H>60%,
DUPR 22 2SI 24 26 0 35 T s 4 i 60001 267 B R X 7 87 3 T 24 32 >60%; I 8 3 T (AT 1 . A 2R
TR AR 35 A5 B0 22 P 240 24 5 B2 TR Bkl

Zi: % MDRO BB A ™R, TMRZ ERYME, MHIHREHEEE, AR AMEA,
ANA WM 25308, HARR B BURTT 75

Ten-year surveillance and genomic characterization
of multidrug-resistant and blaNDM-5-positive
Salmonella enterica in Wuhan, China

Lei Xil2,Changzhen Li',Xiaomei Wang',Hanwang Zhou?,Zhen Wang?,Wanting Bai? Xiaobin Wei? Feng Tang!
1. Wuhan Children's Hospital
2. Haikou Research Institute of Xiangya School of Medicine, Central South University

3. Hainan Hospital of Chinese PLA General Hospital

Purpose This study investigated ten-year antimicrobial resistance trends among pediatric clinical
Salmonella enterica isolates in Wuhan, China, and characterized the genomic features of recent
multidrug-resistant and carbapenem-resistant isolates from clinical and non-clinical sources.

Methods A total of 1,504 non-duplicate clinical Salmonella enterica isolates recovered from
pediatric patients in Wuhan between 2016 and 2025 were included for antimicrobial susceptibility

testing. Multidrug resistance, carbapenem resistance, resistance-class combinations, and MAR
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index were analysed over time. Whole-genome sequencing was performed on 45 representative
multidrug-resistant (MDR) isolates recovered in 2025, including clinical isolates from Wuhan and
Hainan, food isolates, and isolates from food workers. Core-genome SNP phylogeny, cluster
assignment, antimicrobial resistance genes, plasmid replicons, virulence genes, genotype-
phenotype concordance, and resistance-associated genetic structures were analysed. Putative
epidemiological links among clustered carbapenem-resistant isolates were assessed using SNP
distances and clinical metadata.

Results The overall MDR rate was 44.1% among clinical Salmonella isolates. The annual MDR
rate fluctuated during 2016-2022 but rose sharply after 2023, reaching 62.7% in 2025,
accompanied by a shift towards more complex resistance profiles. Resistance to ampicillin,
tetracyclines, and chloramphenicol was common, while fluoroquinolone-related and
cephalosporin-related resistance increased in recent years. MDR profiles involving four or more
antimicrobial classes became more frequent after 2023, especially those containing
fluoroquinolone resistance. Carbapenem-resistant Salmonella remained uncommon overall, but
increased to 18 isolates in 2025, corresponding to an annual rate of 5.8%. Whole-genome
sequencing showed that MDR Salmonella isolates were genetically diverse but included closely
related clusters spanning clinical, food, food-worker, and regional sources. Ten phylogenetic
clusters were identified, and virulence gene profiles were relatively conserved across major
clusters, whereas AMR genes and plasmid replicons showed clear lineage-associated patterns.
Carbapenem-resistant isolates were concentrated in two closely related clusters carrying
conserved blaNDM-5-associated resistance modules. Carbapenem-susceptible MDR isolates
formed additional phylogenetic clusters with cluster-specific AMR gene profiles. Genotype-
phenotype concordance was generally high for several antimicrobial classes but varied for
fluoroquinolones and trimethoprim-sulfamethoxazole. Among carbapenem-resistant isolates, the
aztreonam plus ceftazidime-avibactam combination showed the most favorable in vitro inhibition
pattern in exploratory disk-based testing.

Conclusions Clinical Salmonella isolates in Wuhan showed an increasing MDR burden and
greater resistance complexity over the past decade. Genomic analysis indicated that recent MDR
and carbapenem-resistant Salmonella were shaped by multiple lineages, with the 2025 increase
in carbapenem resistance associated with clustered blaNDM-5-positive lineages. These findings
support integrated surveillance of clinical, food, and food-worker sources to monitor high-risk
MDR Salmonella dissemination.
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ET PDCA EX& MDT RERRIRHE R BEME HWaTTal
IR F R R R BRI HIR S

The. FL0MR. kIRbe. AW, MiEE. R
BRI R BT

HE: SHIT i RI-BUT-R -0 2 (PDCA) 1B ELG 2 =RHME (MDT) 5 B S5 g 72 52 P+ b 2 o
PUR L3P0I T T8 Ja 21 A 24 e mii A, % e Jok 2 1) 77 T D 2 FH 80

Jik: EEL 2025 4 1 H-12 A B =W R Z UM AR T MR B F A AN SR, B
2025 - 4 Hs5jti PDCA BXG MDT HlS N RNER 2 L RT3, ARYEAT 3t EEA 0t 70 R
RNZAM BT R A B SERERT (1-3 H, BELRESTRINED |« witE 1 (49 H, #
ITEREMBED RSE =8 (10-12 A, 4B E5REMED « =AM BRNTEREN, B
TR 2067 TG SR AR R 2 . IR BRI G WA OO SR Ik R 2 . UGB A A P AT IA R 2 L R3S
FEEMEE, MIFFRBATER . R e H IR 26 % % B 25 B Ao HH 26

G ATANEME, OB 2 WIE T I R IR R 26 H S AT 1 44.89% 4 & 5 i 5 — A Y
48.95%, FFTSZiifs it — BRI E 54.25% (P<0.05) ; &% YL iS Wik Sim IR #0646 2%
St T ) 86.76% 22 St f5 — 1Y) 94.33%, S f5 I 99.07% (P<0.05) ; S5k & Al
FH AT IEAS 2R (St AT 89.74% T 13 &2 it /5 — A1) 91.89%. st f5 — 1 93.63% (P>0.05) ; J%
BL IR G 2 tH SR 1Y) 87.74% T B 22 50t f5 — AR 85.79%. St f5 1Y 85.51% (P<0.05) ;
M35 9% P PE R AESLHRT A 15.26%, SCitifs—. — W58 15.28%. 15.98% (P>0.05) ; [E[5
SR FF1 R 28 B SE TR 1Y) 1.34%o % 22 520 J5 — I 1.20%0, F TS0t/ —HAE— 0% % 0.89%0
(P<0.05) . M FERIIKHIEA R (CREC) | M B IS % 7 H M H (CRKP) &
R SEHRT 7.02%. 13.73% N [E S5 — I 2.86%. 6.91% M St 5 — I 2.83%.
10.62% (P<0.05) , DL bEZERIIA GRS HALEFREZ B2 T, i PR 4 e i
HERE (MRSA) . it B e R SR (CRAB) . Mk B R A A (CRPA)
(RS 2R AT B SE e Jo 52 F Feta %y (P>0.05) , it /i di & R MRIBERE (VREfm) £ Hi %6 B S it
R 12.70%FF i 28 520t f5 — B 14.22% % St e — ) 14.53% (P>0.05) , {HLL EZERTLST
4it: PDCA HXH MDT SRGET 2B st U AR B, ATt TR SRR, M T
FRAR I &, %o i 240 R i 245 B e AR = o Jek e XIS B AR AR i S, R Bt ey 45 5 R 7 o R e 4 0K
BERRAE T ATAT I B S R AT
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ETRIINRRRARIFHAGERRIHE
ST TRNAERNA

FAE. R B, BRIEEE, R, BLIELL
B ER IR el BB

WS TIRUE B BRI R SR SR R & R BUR S5 A VEAS TR, PN Has AU

T AR SRR A R ARV AL 7 i, W A NP BRIG IR RS SCRE R GUE Ol TR, A
A X R T, AR (2023 4F 1—12 H) 2 M BeL vil, IR (2024 4 1—12 )
LB TEE I A5 A A VPAG TR, HeAtR A e Bl ke B . A E S SRS LR PR A
8 FH 5 B AN R I R A 28 45 7 T PR 22 ¢ o

iR NAZLHE, SRR SidR B RERA . AU EEERISEIREN LRI
47.22%, HARMINE R FZMHRA RPN BB L8 58K W Gt 525 57

Gk EETIRIERY EIG IR E R R AT f R BUR S AGEAE TR, feig s, AR IR
PN RN AR E R R R B, (R mR A A 4.

I pRiEre-1Rin BB A&7 B1E
Xtk B BT S A B ERESMABE S

IRIEE 2, frofa
1. WAL 2 i s A i R PR e
2. WA AR R

BB DTAS 0 PG B 26 B e 4 B IS IR R CRAB 2 B R (144 S i 1

Fik: 4 25 M8 33 KIERE 2019-2020 44 B 11K CRAB FifkAL 300 #k, KAl Wz
Bk, A HINE 300 Hk CRAB TEAPEHE. &FEIH-FEIREIHE ., WHEAREELS 4 mo/L 47EIH. 478
HH-FEVE IS 2 mo/L WERE R MIC, 258t JARSE CLSI Hr Aikse, BEA T 225 W leh:
A AT ELAH B2 4T i

ZiR: LY\ 300 tk CRAB, Zjfigi e/, WHLPitE: BUsZ 53.3%, H/EH 7 28.0%, i
25 18.7%, #FEIH-FEEH: BUKEK 80.3%, TAE T 10.0%, TNZGFK 9.7%; BA G2
AR, WRZPEARECA &P, BUZZE 91.3%, A HETI 4.3%, M5 4.3%, #FEH-EEE
PG G BURE 83.0%, T/ E 7 6.7%, MivZj% 10.3%.

G WG PREIE A AT I BURRIRE A 91.3%, WE & T4 EIH-E IR EIHB S WS, T
e Pa RIS &7 LI CRAB /R MU RS B iEPE, P ITEIR YT 6%

52



522 i SIFIC B4 10 Jif OFCID B4 k4> W g

PEOYET BIE/ B R IR AR A EUR
A E R AR IS R ERE

=1

—+
Inry

1
M

N

R ERA IR Pl BERBE T BE e

Hi LNRGMERPIEE NS HE T, TG BB B UG I B0 A s AT 14 a8 20 1 1) 1
FiPE

Tk WUERE BOREME LR RS 2025 4 2~3 HIlEIR 7 B 1) 124 BRASIATEJE AR, ZH CLSI
M100 35th #nifE, 14 FH 7 Bk & B v D40 v 9 B b AT AR A 25 O SR . T B 4 2 — Btk
(categorical agreement, CA) . XEi%Z (minor error, mE) . HE Ki%Z% (major error, ME)
Atk AR (very major error, VME) .

G 84 HREMS AR EF AH/EL VS EIH A UK 2y 80.95%(68/84). MIC50 A1 MIC 90 4¢
54 2 pgimL 1 64 pug/ml. 40 FRAES S A S B A B R o 40 50T & B /B2 i T R iUk ey
97.50%(39/40). MIC50 il MIC 90 735~ 1 pyg/mL F1 4 pg/mL. VARZMERBE NS, 404
B I 4 A ENAT I ) CA N 97.59%, mE N 1.61%, & ME, VME Jy 0.80%; #&illl 84 ¥
fifl @ AATFHE CA N 96.43%, mME N 2.38%, & ME, VME N 1.19%; 40 tRIE6Z A B IA
SFF RN CA L 100%, THIRE.

g5 4U IO Ae A RRAS DU AS B AT B JE A0 A X R PR R R I U . TR R A R &
G SR G TR R, & A TEIR IR ) S50 = i A

2019—2025 A RFA KRR S B IH A
AR R EERHAEERRTIT

HEE L MBI 2, PRhset, KEgE?2
1 RITTRFM 8 Al R B
2. B H R Mg B B BT Bt

HE: 78 2019—2025 A RIAR ARG ik 5 25 4 5 24 i 2 ve TR (A B (CRKP) I 2414 7 7 %
iE ke, A CRKP BB K ARG W iR T SR Rk

JiiF ISR TR B R R L EE B 2019—2025 SEAERE B E BRI R e E A, R4
BN E U S AT R A 8, B CLSI AT 258050 . =brA KR CRIPEE. R
W M. R, BBRRAZD 42240 CRKP K H % Rt 251 A8IT, SR i, Ziikiasi
4% ) Bonferroni =T GE 10 Hr

BEER.  JLoEMiATOEE 4600 Fk, H CRKP 1856 fk, fiHiZ 40.3%, B4k TR
(P<0.05) ; HEHkFERPET FIPFRIE (52.2%) R (22.8%) FlIfiE (9.6%) , 265 % HH
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i 70.7%. SkfE e /BT 4E S AE L B INER ARG B R AE S AR AR IE CRKP A ¥ SRR v U 1k
(78.3%~94.2%) ; B I7hl FIEME (25.0%~41.8%) . FIKKE (13.8%~27.8%) &k
2o REMRAKE CRKP X Skfuflng /2 B, &g, FKkRE. ZAHR. A5R. B
K K T7 i H R ST B 2 I OB 2 S A G L (P<0.05) , HLBE I [H] £ 22 e A0 AR

1 2019—2025 4= CRKP i FIEAR R, ASEAS A SRR B bR 25105 770 B T . ImIARRN
G EMYERAL . FRZE R . AR LBEELTORMN, e MMETURR T &, TR
P25 BORIG - Fe 2B, DASEEURS HEYR T, 18 1) 40 8 i 24546 46

PO A

o
A

Z

BEBIEN TR ASHEA T AT ERGS SERS AR

ELENPSE
TR ER&E B2

BB PR E I 0 GG T e B g S5 0 2 A Z P R R R4S G BE . (PBPs) M4 B HHE,
PR B 75 e W% % i 5 PBPs 454 -

Jik: DS AEAE ATCC 19606 A7k, KA Bocillin FL Se4+hriciE, 4l i B m i
HEAZGLH . G R G A 220 . A T2 2E ] e A v LR 3R FE D 4 BE 8 mg/L, iR E
R FAIREE SIS . 42 SDS-PAGE 43 B IR FOL AR, /34T PBP 47 58 s B A8 4k

GiE: fRiEEEX PBP2 Al PBP3 KB NI RIER, BREmIRER AL PBP4 K1
Bocillin FL FricsifEE, #&nH e PBP4A A —E 4 & . WM A5t 4+454 PBP2 il PBP4,
Hrxt PBP2 ISESE AR, X PBPA AHXTHS5: % PBP3 KRB /RMIMIZE S 1EH . [ 484 8
mg/L HEiEEIHE, A HZAHS TRERE R4, PBP2 Al PBP4 2k 7 e i i 1 AR ks 3
AL L 2 5

g AN, MGEHTRES PBP4 RAEKRIGLE S, HARMERHI VRS PBP2
1 PBP4 &5 4 I WIRARE I, $RoRAm s ELH a] BEAS TP s 7 1) £ 22 PBP #5454 .

25 BB 80 B R EhATE OXA-23 HIHI{E A B EINERF AR

(G} ENIPRN AR
T AR R BR & HOR 2 2 A e

AL BT — AL R nitrocefin ¥ OXA-23 B- A ot [l i A4 S BREE VEAS I AR &R, FEAR R S50 2%
PER, PROTRE R B IE R [ - A A Ml A P00 OXA23 IR SN A
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Jik: DLEAAIL OXA-23 B AR ER IR R 15 E 2GR R BT Rl S20e, Gk -
RORE 2 v SR B (1IC50,app) s WIE AN R R FE T I - M P ok SRt 42, 4
GRS 1S HOF T E R E L (Ki, app) -

2R ZERWREHN OXA-23 BIKiEENE, &M TAXMEIFNETEE . EHEFSR AT,
FE 5 ELIHR OXA-23 R I H B 5 AR S HEPE, 1IC50,app v 0.01499 uM, Ki,app 4 0.0101 pM.
Durlobactam £ Avibactam ] IC50,app 735>~ 0.1585 uM F1 3.178 uM; Relebactam 7AW 71k
JE I Y AR IA B 50%30%], 1C50,app > 100 uM. [Hth, EAFREML T, SiMHI7HXT OXA-23
PRAMIENEEHEE . FEIEE I (XNW4107) > Durlobactam > Avibactam >> Relebactam.

il R (XNW4107) XF OXA-23 B- N Bkl B A BRSNS, R L4 T
LA P v T P K BRI R, gk — B VR HO T OXA-23 il & ANZ A R KT B A5 E
S 2 T8 v AR A T R

Antibiotic exposure, transmission pressure, and host
factors associated with clinical-state transitions of
carbapenem-resistant Gram-negative bacteria in intensive
care units: a multicentre prospective cohort study

Zhihui Chen,Zhonghua Li,Jing Wang,Xiaomei Wu,Likai Lin,Ning Li,Jialin Jin,Wenhong Zhang

Huashan hospital

Objectives Carbapenem-resistant Gram-negative bacteria (CR-GNB) are a leading threat in
intensive care units (ICUs), where patients may transition from a non-colonised state to
colonisation or infection, and from colonisation to infection; however, the transition-specific roles
of modifiable exposures and host susceptibility in this acquisition-to-progression pathway remain
unclear. We aimed to estimate transition-specific associations of antibiotic exposure, unit-level
colonisation pressure, and host susceptibility with CR-GNB acquisition and progression.

Methods We conducted a multicentre prospective cohort study of 2643 patients admitted to six
ICUs at two tertiary hospitals in China. Patients underwent rectal CR-GNB screening at ICU
admission and weekly until ICU discharge or death. A Bayesian continuous-time multistate model
estimated transition-specific associations of antibiotic exposure during ICU follow-up, including
spectrum, duration, and dose intensity, unit-level colonisation pressure, and host factors including
immunosuppression and illness severity.

Results At ICU admission, 2239 of 2643 patients were non-colonised, 219 colonised, and 185
infected; during follow-up, 209 acquired colonisation, 152 developed infection directly, and 97
progressed from colonisation to infection. Antibiotic spectrum was associated with non-colonised

to colonised, non-colonised to infected, and colonised to infected transitions (hazard ratio [HR]
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1.47, 95% credible interval [Crl] 1.23-1.77; HR 2.08, 95% Crl 1.71-2.52; and HR 1.71, 95% Crl
1.33-2.21, respectively). Colonisation pressure was associated mainly with the non-colonised to
colonised transition (HR 1.47, 95% Crl 1.26-1.70), whereas immunosuppression was associated
mainly with the colonised to infected transition (HR 1.77, 95% Crl 1.15-2.70). Model-standardised
predictions showed divergent absolute-risk patterns: colonisation probability increased with either
colonisation pressure or antibiotic spectrum, whereas infected-state probability increased
predominantly with antibiotic spectrum.

Conclusions These findings suggest that antibiotic spectrum, colonisation pressure, and host
susceptibility correspond to distinct points of the CR-GNB pathway. Control may require
integrated stewardship, infection prevention, and targeted protection of colonised high-risk
patients.

MDT Et& FOCUS—PDCA
ERENEGMATARERFERE PN SKEK

SR A

IR R B TR AR N T r B B

Wit 5 L B 2 I T TS A 2 SR A 2 v 1 8 SRS 5 ST it R

Jik: [EEE s IREE 2023 4F 1 H & 12 A (MDT Bt& FOCUS—PDCA sZiifi) 5 2025 4E 1 H
% 2025 F 12 H (MDT Bt& FOCUS—PDCA S /o) PN ] B4 B 2 dis i s i
RPVEFAL . BRSAL. PRI, IGIRZ . ISR FERRIGARR = B N R MDT
A, sERifLfEHIEREE . WAERA. BERKIL GEEATH. BRS8N RGN T
Tl PR TAT DU 25903697 AU RS . R BL BRI A IR R . I Al = S 25 i
R S A A L 2 M 24 DA R ) ARG R Kb A S A I DL AR A

ZiR: Ui MDT Bt#& FOCUS—PDCA J&, LW 4WiaTT i IR =15 R il 45.34% 2 I 2
82.95% (P<0.01) ; EEBEEG LWt E Zikf % H 87.87% R EIRFE 94% (P<0.01) ; Kk
A S 2R R AR R 78.76% R E 2 THE 96.15% (P<0.01) . [FW, 2 24
RANEP A TR, TRARA IR 2B B2

Zi8: MDT k& FOCUS—PDCA fef ARG ERITBEE, fTRGT B 2, @ ig— 1 2insh.
PUFEEE . USRI E BAR R, R, SO B B IR TT R SR IR R R
(e BEATC TR 2547 £ BN D P S SRS

56



522 i SIFIC B4 10 Jif OFCID B4 k4> W g

2024 R ZEERMFESYHREZEMHE B EKENR S

AR, R, BT, fta. R PRINeE
LA R AR R 2 e A TR R A R B

B 80 LG R KRR T 2 Efif 255 (MDRO) HEAT HARPEREI, 7 M5 B IR
IIATRHE S ARG TS, AR BE PR 53T 17V 2 SRS AR ALK .

ik T 2024 4 1 AE 12 A, WHEREE fRFE R R T & EYN RFIEATREE, Bt
T CRAB. MRSA }¢ CRE =#H4+ MDRO R Z . WM. BH= 040 KA FRHEEE 7T
/S

ZiR: 2024 FIREFEA 576 iy, MDRO SAuHi#0h 14.76% (85/576) . &ZFER R EEZE
TR T PR, $—FE e (22.92%) . KHEHEM N CRAB (5 40.00%) , H
YN CRE (15 32.94%) fil MRSA (/i 27.06%) . FPURAME H R e (25.20%) , HIKNLGE
ICU (18.33%) . M3 EL4H Al 5 AN DR IE F 2 is e ™ B 2800, At 28430008 25.51%F1
27.42%. FLPARFERR, ¥ LFH MDRO kuHiZ)y 20.00%. 5 FH 24 £ 283 5 5 A — I e
IR RE A 2R AR L

Zik: EFHEMIE MDRO V5 R AMNE RN, AEIFE . 0200 S 8 S 1R Ge RS AR TE 22
o SIE SUINSERGT PR EL, £5E ICU B EGEETEEE, JF4HXT CRAB Fll CRE S84 34 B A il 52 SR
[FIS, 75 Sy R B T B R P TR F AR, JE — D IE R T 5 & 7%
IERE S RVEMER, DLASEEifEHIM D R O f£3%.

Emergence of a Novel Silent NDM-20 variant in
Carbapenem-sensitive Escherichia coli
from Retail Chicken in Beijing

Yizhu Chen

Beijng Center for Disense Prevention and Control

Objectives: The global dissemination of NDM gene family, especially blaNDM-1 and blaNDM-5,
poses a significant threat to public health. Here, we identify a novel NDM-20 variant in
carbapenem-sensitive Escherichia coli from retail chicken in Beijing and evaluate its potential role
in the antibiotic resistance.

Methods: An E. coli isolate (24C108) was recovered from retail chicken in Beijing. We
determined its antimicrobial susceptibility using broth microdilution and assessed its growth
kinetics on meropenem-containing media. The blaNDM-20 variant was identified and its genetic

environment characterized using whole-genome and long-read sequencing. Conjugation assays
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were performed with E. coli C600 as the recipient. Virulence was tested in a Galleria mellonella
model.

Results: Strain 24C108 (ST162) had a meropenem MIC of 2 ug/mL. It harbored a blaNDM-20
variant (98.78% nucleotide identity to blaNDM-20) with an intact 831 bp ORF encoding a 276 aa
protein. Compared with known blaNDM-20 sequences (KX470735 and KY654092), this variant
had an insertion-associated mismatch at nucleotide 801, introducing a 28 bp sequence, while the
promoter region was conserved. The gene resided on an IncB/O/K/Z plasmid with IS-mediated
flanking elements IS15 and 1S30. VFDB analysis revealed 60 virulence-associated genes, mainly
for adhesion, iron uptake, and secretion. The blaNDM-20 variant-bearing element transferred to E.
coli C600 at a frequency of 1.0 x 10~2. In the Galleria mellonella model, 24C108 caused 100%
mortality by ~30 h, whereas engineering strain E. coli DH5a (pUC19-blaNDM-20 variant) showed
~70% survival at 42 h.

Conclusion: This study characterizes a novel blaNDM-20-like variant in a carbapenem-
susceptible E. coli isolate from retail chicken, expanding the genetic diversity of the NDM family.
The precise silent expression function and clinical significance of this novel variant require further

investigation, including enzymatic kinetic studies and assessment of its stability in vivo.

R R B R E IR 216 R 2514 2T

VNI - N T
1 B R
2. BB NREBER

BB A AR B T (I DA 23 A BT 2 ME AR SR I O, I R A5 A FH B2 R R T A
Fiks FEESHT 2022.0  1.01- 2024.12.31 A H 113 BRASHE R IR B BT IR R 20 A0 K PiAE
R 5PEARE 0L, RH3EE BD Phoenix-100 4 H I A% e A 47 % 58 I 2500R 58, R
whonet5.6 {4 X A 7 AL HEAI 34T o

GER. WS E A BT R TR 64.60%, LiEF R HIER 35.40%; FEB R R %
w, HUGRIRW 050 i FEMPIRA R RS R sy, HRE ICUL ZRA 4RSS . 2022-
2024 SEARMSHE A B TR B PU AR, WRBL PG R/ E A L Skt fthE . ShARMLAG . EHEE. BTR R A
IRRFR. AW RSP RN 255 <20.0%; ST IEE . 362 5578 I 25 2 55w o0 3lis F)
17.1%71 16.7%.

S SR M A A I 2, W2 FE R B MIFK RS MUk, WiRE B R
i 25 S IEAE T i, N V) G 2 F N 2 A S AR S M B IR e 1 R AR 2R, BES IR AL, OISR R
WS4 ERIRSE B, ARIGR AR N 251 1 ARIT, 7850 S B M w595 R A B0AIR 25
B, G REE & B T R E AR PR .
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&T COM-B 5HESHEEEIRH ICU
MEHNNFEENE R DIE RARYE T

ot R BEEE. BN, S, RIO0. FAEEE. RGBSR KA. BEIT. TUL RA
VUK 2 A R e

B : PB4t 2 2 Ak o 3t PAETH I i) o™ IR Bk ik 2 — . BLw 244 FH 58 22 (antimicrobial
stewardship, AMS) [ S jfi i FE A — 2% ICU ERAE IR IR, AT 8 K EIBEME. BT, FhEETES
AR A 2T RGO R E VRN P D¢ T EA RS Z o ARHE AL B TE S B ANAMERAT e
DR 22 R0 B A St FE AN ELANZ TR, W5 I ICU BEA4E AMS MG 0B S BB R R I ICU AMS 52
MR, VPN AR RE, Gk HAETT RO S A 50 PR LRI .

g REEASIHESE AL & A SRR R ICU BEA4E AMS OGO H S BB ERYIMAH, W
% COM-B HAIFIRE ST WL FIBIHL 3 NERE, 3L 34 Nk H Rk F S R IR & ICU AMS
T ER, WRHEXWE. WSS, ST BRI 4 MR, It 25 M6 H. &
ICU/RICU. &4 5Bk, 2% MR ROUR L 550 5. 3. 2. 1 4, L 11 AL 50T N AR
FEVEH o MOCHERIIE MR 4 ZvPor, 3-4 40 ihn] s DEMERYERE REE VIR A 3 2y,
A3 3o it N AN B DR A JE B . PR TR bR SOk bR AR Sk B Z T A A R RR A (1-
CV=0.78 . & £ JZ 1 7 % W 2 2 E 15 # (S-CVI/Ave)=0.90 Al 4= 4k — 3 P 2 %% FF 48 % (S-
CVI/UA)=0.80, itk N 2405 H (CVR)=0.636 M 4k /% IH & i %:20.78.

2R, LHESEEERNMNE S-CVIAve y 0.992, S-CVI/UA 7y 0.941, 34 7% H I-CVI 1
20.78; JHMITE S-CVI/Ave y 0.987, Aok Hik ZNEM AR #E. 2% H B BN HI{H R 0.904,
30 M4 H CVR &ts; 4EEHJEWNHFRIMEN 0.914, 30 M&HIEbR. LRI S-
CVI/Ave 7y 0.993, S-CVI/UA 5 0.920, 254 H I-CVI ¥20.78; &M% S-CVI/Ave iy 0.953,
24 N HiEbR. % HLEMINTTREN 0.880, 23 MN&H CVR iEbr: 4EFE BB HRIME A
0.945, 24 Nk HiEbR. RiEMGERE—EREMSE: LHESHEERTYW LLZ ERE WA 5.
12 2% [F) B A B0 B RO AR B VA B AR . Sl i R b G T 2 AN SCASH 28 20 2% 7] IR 778 55 B 14
WEVEAR R . 3R Bk 4 H AR AR SRR BT R .

Gk PIEVIMG SRR RIS AR OCNE N A B RTE M I, BRIRHESE J 5% H 8 s 010 3115
LR L FINT . BB TJE PN PR R E AR ENAE, NS EREZK.
HIH M BRIR KR . EERGEE AE R CFE M ICU BN RBITAH, Bl HaRgE
RO ERGEES LN AR, Sl —PRIFE, WEEREGENE. BINLKALZZE
TR ICU H AMS St (1 Btig SRk Rl 28, il £ % P ciodt SRms 2 i T A Sk
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2024—2025 F R =HERRFREE
B E R RAR A S B E R 5 o R 251 S 4

FEBRIK
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BB R = R e B £ il v ey A (R 70 28 B AR 28 S 2 1 0, Al PR A B FH B 1 24
YIRS AR

T KA B 34 73k, Xt 2024—2025 4% B A3 e £ 35 I T E W Vb A 1) 40 T A 0 % 2454
WIS T AT Z 5 07

BER. 2 (ML AN 6417 Bk, HrP S IR SRR (90.7%) 5 MIELRET 5 Y
AR U 2 st AR . SRR B . B2 AT . SR EMERREMRIRAR, S
Sy 31.0%. 17.4%-. 14.0%. 8.2%7F 8.0%. i H & PGB A BRER HFAN 41.2%, KK
P 3 vk B 2% R 4 e i 2 P 0 R AT BR TR s KA B 5 BRI AT B e B B I P R 2
(i 245 28 T 11%, 17 8 B AN Bl T B X i i 7l (1 i 245 26 i 50%.

S BRI B DA E A IRBAE O, MR ST TR AT S A S B IR 24 1] R
FPUR, e H R BT BT 25 A T A E (CRKP) MIAT IS . B P A B SRR 1R %
Bom HIK R, Tnampites . 1R SRR 5 A I J 25 st A B BRPUA 250, s BT
FAT52590; [R5 AU e 2540 B S R e e, AR A i 24 M Pt

Bloodstream Infection Following Intestinal Colonization
With Carbapenem-Resistant Enterobacterales:
A Systematic Review and Meta-Analysis of
Incidence, Time to Infection, and Risk Factors

Wenijing Jiang
HoTiisE— NREERE

Background: Intestinal colonization with carbapenem-resistant Enterobacterales (CRE) is a
major reservoir of invasive infection, yet the incidence, timing, and factors of subsequent
bloodstream infection (BSI) remain poorly defined. We aimed to quantify the incidence, time
course, and risk factors for BSI following CRE colonization.

Methods: We systematically searched PubMed, Embase, Web of Science, and CNKI from
inception to May 1, 2026. Cohort, case-control, and nested case-control studies involving patients
with microbiologically confirmed intestinal CRE colonization were included. Pooled BSI incidence

(using logit transformation) and mean time from colonization to BSI were estimated with random-
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effects models. For risk factors reported in 23 studies, pooled adjusted estimates were derived
using fixed- or random-effects models based on heterogeneity. Heterogeneity and robustness
were assessed using the |2 statistic, subgroup analyses, and sensitivity analyses.

Results: Nineteen studies including 13,375 patients with CRE colonization were analyzed. The
pooled incidence of BSI was 10.9% (95% CI, 7.5%-15.7%), and the mean time from colonization
to BSI was 20.5 days (95% ClI, 10.0-31.0 days). Neutropenia (OR = 12.00, 95% ClI, 5.73-25.14) ,
multisite colonization (OR = 5.92, 95% ClI, 2.52-13.90), carbapenem exposure (OR = 2.72, 95%
Cl, 1.28-5.76), and ICU admission (OR = 1.95, 95% CI, 1.37-2.76) were associated with
progression to BSI.

Conclusion: This meta-analysis assessed the incidence, timing, and risk factors for BSI following
intestinal CRE colonization. These findings may help clinicians identify high-risk colonized
patients, thereby supporting risk-adapted surveillance and early preventive interventions.

Subsequent Carbapenem-Resistant Enterobacterales
Infection Following Intestinal Colonization in
High-Risk Acute-Care Populations: A Systematic
Review and Meta-analysis

Wenjing Jiang
HoTiish— NREERE

Background: Patients in ICUs and other high-risk acute-care settings with intestinal
carbapenem-resistant Enterobacterales (CRE) colonization may subsequently develop CRE
infection, but the frequency of progression and the associated clinical factors vary across
populations and outcome definitions.

Methods: PubMed, Embase, Web of Science, the Cochrane Library, and China National
Knowledge Infrastructure were searched from inception through June 2026. Observational
studies of patients aged =14 years in ICUs or other high-risk acute-care settings with intestinal or
rectal CRE colonization and subsequent CRE infection outcomes were eligible. Incidence was
synthesized using logit-transformed random-effects meta-analysis with 95% prediction intervals.
Adjusted odds ratios (aORs) were pooled only when at least three clinically comparable aORs
were available.

Results: Twenty-nine eligible reports represented 27 independent cohorts including 5,655
patients with intestinal CRE colonization and 970 subsequent CRE infections. The pooled
incidence was 24.3% (95% CI, 17.9%—32.1%; 95% prediction interval, 4.4%—69.2%; 1> = 95.6%).
Composite infection outcomes yielded a higher pooled incidence than bloodstream-infection-only
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outcomes (29.1% vs 13.3%; P for subgroup difference = 0.026). High-risk ward admission/stay (6
cohorts; pooled aOR, 2.74; 95% CI, 1.54-4.88) and intravascular device exposure (3 cohorts;
4.40; 1.78-10.87) were associated with subsequent infection. Multisite or extra-rectal colonization
estimates were retained for qualitative synthesis because their exposure contrasts were not
commensurate.

Conclusions: Approximately one quarter of intestinally colonized patients developed subsequent
CRE infection on average, while the wide prediction interval indicates substantial setting-level
variation. The pooled adjusted associations identify markers of higher observed risk but do not
establish causal effects or stand-alone treatment thresholds.

FmERFERMRESAHRREE DRG AN
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T [l IS S B A bR AR 2025 4F 1 A % 12 A DRG 43418 LC19-% R T A i R &5 &5
APERUKFIE G R 166 51, FRAEHUR 299076 T7 12 35 AT W B S A 7 ik ke 4 (99 ) Fiok
ERA (67 B o RAMOIFEAR t KSR B LR 4 DRG BRy7 M2 AR RE. /g i 2
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LR B4 DRG BT AR ESBMTRIERL, ERASI¥E Y (t=-3.789, P <0.05) . i%
K4l P ¥ 9% ) 31248.751 Ji, Ak (34478.036 ju) F4MK 3229.285 ji. {Efe RET1H, %
ARG B E S5 (1=-1.26, P <0.05) , “FIEREREM 7.54 KIS 6.32 K, 4i% 1.22
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7% (3826.01+989.51 Jt vs 4551.20+840.34 Ji, P <0.05) AIPGZ5 %% (4171.99+2224.91 Jt vs
5220.1442189.26 JG, P <0.05) i &K,

SE: BUBEZGYDIRTT AR R R T T PRI R A A R R 1) DRG RIT 2, 4R fifE
BEREL, WebRa sy, (b3t s ARl 2. 09T . Tt AR AR SIS .
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YIABEARATB R E RN AR 5 4

AN AL
JRHR TR B

B RITER AT HEZE, 12/ PDCA FrasGi AR ER S [ XU 0 FARITR 4
TRE IR, V& S8 =2 e e P B bm it

Tik: B 2024 44 615 ] T KUN 0 FARBBINFELL, FLTI 2% 38.46%, AHEHIZ
14 f]; 2025 4F 3-9 H ki PDCA MR E P, did sy & Mfr BIBUE BRI AR & AL . 2228
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SR Awtidh 28 #ilEFKAE CRBSI, KEIHEA 25.93%. HEESITER, Fik265 .
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HE. IR RIS SEER, REREEA, 4ESEHERRE, SHMERMES, HEES
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Cluster-Driven Phenotyping of Central Venous Catheter-
Associated Bloodstream Infections in Hemodialysis
Patients: A Machine Learning Approach
to Risk Stratification

Yujia Liu,Dongsheng Cheng

Yantai Yuhuangding Hospital

Background: Central line-associated bloodstream infections (CLABSI) are a significant cause of
morbidity and mortality in patients undergoing hemodialysis. Improved risk stratification is
required to effectively target preventive measures. This study aimed to identify distinct high-risk
phenotypes for CLABSI in hemodialysis patients using an integrated machine learning and cluster
analysis approach.

Methods: This retrospective cohort study analyzed 4,447 CVC insertion records from 2,649
hemodialysis patients (141 CLABSI cases; 1:17.8 case-control ratio) in the MIMIC-IV database.
Demographic, clinical, laboratory, and catheter-related variables were also extracted. An
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integrated machine learning pipeline involving LASSO regression for feature selection, SHAP for
interpretability, SMOTEENN for class imbalance, UMAP for dimensionality reduction, and
HDBSCAN for clustering was employed to identify distinct patient subgroups and their CLABSI
susceptibility.

Results: Patients in the CLABSI group were younger (median age 60.34 vs. 64.81 years,
p=0.003), had longer vascular catheterization times (178.65 vs. 114.83 h, p<0.001), and higher
prevalence of diabetes (55.32% vs. 42.46%, p=0.003) and renal disease (71.63% vs. 53.99%,
p<0.001). Staphylococcus spp. were the predominant pathogens (41.3%). The machine learning
pipeline identified 20 key predictors. Subsequent HDBSCAN clustering identified two primary
patient clusters. Cluster 0 was identified as a high-risk phenotype, exhibiting a significantly higher
CLABSI incidence (20.83% vs. 4.88% in the other cluster, p<0.001), representing a 3.92-fold
increased risk compared to the overall cohort. This high-risk phenotype (Cluster 0) was
characterized by a 0.64°C higher median temperature (37.37°C vs. 36.73°C, p<0.001), 68.48%
lower median platelet counts (43.50 vs. 138 x10°%L, p<0.001), 14.56% lower peak hemoglobin
(8.8 vs. 10.30 g/dL, p<0.001), and 13.27% lower potassium maxima (4.25 vs. 4.90 mmol/L,
p<0.001). Temperature variability and platelet dynamics were the key discriminators of this
cluster.

Conclusion: Machine learning-driven cluster analysis successfully identified a novel, clinically
significant high-risk phenotype for CLABSI in hemodialysis patients, characterized by elevated
temperature, profound thrombocytopenia, lower peak hemoglobin, and blunted potassium
maxima. These findings offer a data-driven approach to enhance risk stratification and may
inform the development of targeted preventive strategies for this vulnerable population.
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Staphylococcus aureus, MSSA) &4k 241 . WEEEE — TRl FERIPR . RAMERIE. 5T
B AT S LGRS RS E S, FERAER L IE A /R AR A HFIEFE 2 (age-adjusted Charlson
comorbidity index, aCCl) VAl EFIEAMRIL. IBHBF R T AL KR Logistic IR, PR
MRSA LI % ) £ 156 8] 35 T 28 2 100 PR s el IR 3%

ZiR: MRSAHEHE aCCl 5 LA E S T MSSA 4 (P<<0.05) . HEZE MR, PR
TP L BN s 23 FRERREER L. BB SR . WHERE . VIMOES. 23 Fyum 24k
EAEH ME ICU 5 MRSA LA SAR % (P<<0.05) . ZHZ Logistic MA/Mr4s 8w, Bt
PR (OR=1.717, 95%Cl: 1.022-2.887, P=0.041) =23 Fiyiwm 25¥He4& 1 H (OR=1.905,
95%Cl: 1.155-3.141, P=0.012) 4 MRSA I[fLift/EH &ML G FZR . MRSA IMLji/& s E#
FET-F N 20.00%, HEET MSSA 4 6.64% (P<<0.001) . #E—FHrEn, B S
(OR=9.405, 95%Cl: 1.846-47.909, P=0.007) M HLIiE~ (OR=18.823, 95%Cl: 1.486-
238.464, P=0.023) 4 MRSA [MLifi &Y B P01 IS fE GRS

50 MRSA [MUEG BRI T MSSA YL . B IEG 2 &=23 Rt 2Bt & i 2
MRSA LAt e A AT fE B R 26, 1 B A s S0 S AU <0 5 BB A R TS A DG . I R R
ST A I IR R R B, VO RN, RSB BEZAY), DR MRSA LA
SRR A i R T

EREAERFMRBRBEMRRERERS

BB R XL BRI
FATRRER AR R NRER IR AR R R B

HE: ST&HOMERE (SA) MFUEREE U FARER R, kKRR e S
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T i) R T T it P A 4R

T [EIBMEYCSE 2020 4F 1 H 2 2025 4F 12 A ARE NREBE IS SA MBS B IR R 5%
Bl 305 il MR R BN G RS SR 7 N PiE R4 198 BIFITE A R4 107 . LB B
vk, RHARR RS Z R EK Logistic [FIVA4HT, 1EAL M EH FilE K a RN % .

R WA RHABEFRAN aCCl Lorm THE RiF4H (P<0.05) . Z[HZ Logistic [H]JH55#r4h
RER, BAMEAMESR (OR=1.922, 95%CI: 1.041-3.547, P=0.037) . M4 R %
(OR=2.416, 95%Cl: 1.112-5.253, P=0.026) , fF{ENLMES (OR=2.450, 95%Cl: 1.014-
5.919, P=0.046) M A{E ICU (OR=2.906, 95%CI: 1.454-5.808, P=0.003) &M SA i/
e BH TG ST fE R R % .

gt BAIERIMAESR . ARG L AAENMIE AT ICU 2 SA MG 8 TiE A
RS FE R R 3R o I PR N oxe e e A3 I AR 2R A 8, DI BB TS .

2018-2025 £F ICU AT 254k A E
FERENEREARETR

BB BRIEIE . XIFRL. B =R, A
P ERRER AR R NRER IR AR R AR B

HE: HifEERYE C(intensive care unit, ICU) XA i 2540 44 B M0 5 (difficult-to-treat
resistance Pseudomonas aeruginosa, DTR-PA) PRI IE YL IG REFIE . fa R 25 S Hx B3 1
JE IR, R ICU DTR-PA B R HAR . B4a S R IE 7 S BEARHE -

¥k B S T 2018 4F 1 AE 2025 4F 12 A REANRERE ICU #ii2 A4 58 5 i
(Pseudomonas aeruginosa, PA) FPIRE YL 5 IRR ZTRL 192 41, Hr DTR-PA YL
96 i (DTR-PA 41> , [FIHAREHLGEHAEAE A VERT 240 205 ML (non-difficult-to-treat resistance
Pseudomonas aeruginosa, NDTR-PA) WP IEKGLEE 96 ] (NDTR-PA 41D , [FIRARHEIEIR
TG ¥ B35 o e A 149 BIAFET 2 43 5. R R LK ZF % Logistic [FJA50 47 ICU DTR-
PA WP RS fE R R 2, FF W2 ICU PA IR T B JE 35 TS A G R 25

ZiR: DTR-PA 41EHBEAAPFRIELR S BB L P4 RGUE0 s SR s, /IE>3
FRERGIZENT, HZHUoE <. OGS . WERE, B HRESHE. iy 4
K23 R MBI T NDTR-PA 41 (P<<0.05) . ZHZEH S, BEAEA WEIRE 5%
(OR =4.866, 95%Cl: 2.113-11.202, P<0.001) . #/R%i % (OR =4.104, 95%Cl: 1.479-11.386,
P=0.007) . FlHiE (OR =3.133, 95%Cl: 1.026-9.568, P=0.045) =3 # i 1 25 ¥ Bk ]
(OR =2.577, 95%Cl: 1.108-5.994, P=0.028) A ICU DTR-PA I it &k 4 1) F 2 fa [ K 2
DTR-PA 4JkE% K 36.46%, H.3& =T NDTR-PA 41/ 8.33% (P<<0.001) , H#FHBEAAA MR
Gipp . (OR =3.416, 95%Cl: 1.304-8.949, P=0.012) . ##JR# 5 (OR =3.148, 95%Cl: 1.183-
8.374, P=0.022) . HEIIME (OR =5.314, 95%Cl: 1.104-25.568, P=0.037) DL /&K% DTR-
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PA (OR =4.250, 95%CI: 1.622-11.134, P=0.003) M ICU PA I IE I Ge 35 PG i E 2 G
54PS

4Zi: ICU DTR-PA WP IE L B F AL . TG 2. BRI WAL RG0S R 5
BB 51 LR Y DTR-PA 5 ICU PA IR I B4 H 3 1R R TR M %

HEELNEEFRNTEROBREEL
AR EE R85 LR 5T

e
HEARITR A Mt I 56— B

HE: maRCEAR By MU B R A T 5 P il AR e ) B Ax I B2y HLM R T o i i A 00
B TAREOR, il R R 5 B S B 12 XU PP Al ok = B . T8 I S Im PR SC Rl T .
BB BR G . SRR BARACT R RA S B AT WAL AR, My —Ew Bl TR, &
P AS [ v UG RH 2 PR AR HE R AR 2R, DR B LR P s BRA A TR B P2 B SR I PR IE S 5
#.

Ji¥E: DURSARAL PR B, BIEE B0 N JEA], S RS HE R0 . B oA . M 2
TP SIS B BCRIEAPE O ) TR e B A IS E AL . T 2024 4F 1 -2025 4F 1
HIEBEARBIE = HER AR, ICU. FE LR =KL m RS2t 120 ZIERES N T
i B 50 HET T 7T, S AT EE B A% 48 RIS A o IR ii e, ke Fa) 00 s s s A DT 22
I E R R KSR BIIA RS I LG R . IR BRI mIER: . 2 5B L 53R = Ea
FNAERE, TR0 B AN IR IO 11 53 1 8 S P M i 2 90 o P JRR A XU s R P A IS R 05 7 ol XL
BN, HARNRERZRUDBNS . VITERAE T RO A5 5 R
ERETHISR, ELTHLREETM SHRACEREL, BEMEHFAE., RELIE S,
Bt R RENLIM A LA SR R, @ALREEIE. RIS ERa 52, 2l i,
KIP =AM 18] mCR SRS R B P hn S Im R LA R fRbr, X2 S TSR 250, ek
BN SRRSO Bl 2 2 A = U A ] T BRI T TR

gR: AR 12 MARKMIBEVEGE Bor, SRR B LT B R IR v
BRI 15.2 ME DR, EPN ARG RBE R T 25.9 M E 70l T RTEIAT
&It 22.9 NED R A PHERRE B RITIR AR KI5 B A TN 45 RO i e B IE IR Y . %
OVERLE R TR LRI R TRE 1 RV NURAFR NG 44.4%, ICU T8 AH < IR IR IR G R 1R
28.1%, HE)LBHBE WG R LR IR 41.3%; 2 H 25 1A S UG B R A RE LI EFEER
A, AR AR I B E A BT HUA R S RIS R BE . REE BRI, PR
HJRAT PR R e, R RIERMPERTIRE SO BrE) LRHIIR 777 )Ly RVRE LA RF IR
DN, RINVERIEIRN, B =2/ LT TR BRIHR s SCR B3, WIEAE A
FRANF SRR e RS B 2 R 2% RS RO g
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g5k LR BURERB AR T R AL A E R R, RS RS T2 RS 5.
EiEE D 2R FER B RO B, B RSO B ETRERLT I WAL
B SEh A IAANHHE,  REA RO E P BT LA HE R s e R v e L XU IR AR HE AN AL R
T, R BEARR AR BRI IR . 2 S 24 T 50 SO R A RS, B BT LA 58 R R 7 5
B AR U A AR B w.

SIS = ESHEHS ICU A VAP BEMIGKRE RBXE S

S M. HE. 5K

TN TR TT R Bt

HE: 0= Bt (Fllab) S5HEERYE (ICU) WP % (VAP) #E4
BT R K R

Fik: BT MIMIC3.1 £#t 2, s i 30 TIsa & Al 3 T AL A ARE £icdis 4 ) 2 5546 20 (Fl-lab)
IRy 4, KM Kaplan-Meier 47753 #. Cox LXK REAL B 2L 55 28 J% 360 KAET-H (1)
KA, BJaLMER oy AT WA 50 #

Zi3R: 1523 5l VAP B3 28 Fll 360 RILT-F /378 22.32%F1 42.09%. Cox 73 i/ iR IR TR A A
#J5, Fllab Jhah 28 5 360 RALT-R T REMI; Fl-lab fEAELLAR, &£ 360 RIETHM
MSTfERRZ . WA HTEIR, Fl-lab %A [F 4R 3 554 TR 18 .

Z5i8: Fl-lab 5 VAP B FET R IEMADG, AIENFIATUE bR, AR T AL 5 .

RORBH L 1 ERTF G2

A 5T
HIGHER v rCa B

HE: PRTUIRIE RS e IR 22 10 K I e A T 3 ELAR R S BRI fE e R R, #ar 222
BT PR, I A L A E

Titk: Wbt AR AR B A LR AESEIR E . ImRZG A4 MDT BN, [RIB Hr il K
Tale RO AP I E S WA R TRBANE (AR B B 12 TS B - R 3 W 2 4, e
BRACR A K I e A B IMLIAU IR e, Ak i ol A2 L SR MOMAE o BT X AMEA RAEAE B Wil 2
EIRSCRE WAKEE RIS mEr AU T A S A ) e SR B i it B WL g
U, TH IR T HLA I B S8

ZiR: 9t MDT THU T %)n, Bima2 HEiREEH, MuRARESTEAYMEN, A%
BELWT R e Ay T T ELAR AR, PR A2 ) L R B A KT, T 3005 SR 2 BT 1 P AT
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ik RIS T IR AT RUE P B I B e Ay B B B PR R R LI e B, g
g MRS ol et S B B, R DX I e Bl i 24

£ B R 5 58 TR RRBR A4 BE A ST 1 BBk 5]

7K HE
R T iR 5 e 2 B R e

HE: BRIT SRR O M CAML) 67 5 4 48 f Bk = 5838 4k & 38 A= 4k 7 1 ( Fusarium
proliferatum) & #EZH 2R G I RAFAE . TlCE ka3 S mE SRS HEI2TT )7 %%

Fiks [FUEES AT 165 20 & B AML M2 BB FAGIT IR 28 14 K EILA 2 30/ I R R 22 .
KA BEESA . HEFERTE. MALDI-TOF MS KAASMNR0AL: (CLSI M38-A3) AT E 2l 5
2 BURE VEAS

iR HEGRWMAERE W, BiR 5 REEERM G, THREMA: MALDI-TOF MS %
%€ A Fusarium proliferatum (99.9%) . 2445 R 2R FEEM (MIC >64 pg/mL) . il FEme
(MIC >16 pg/mL) . K25 (MIC >8 pg/mL) 2y, PitkEE R B (MIC 0.5 yg/mL) . {RIZEE
W (MIC 1 pug/mL) « JHVPEEME (MIC 0.25 pg/mL) #UK. &g RAPTEE R B B aavD BEMATT,
Je e AR R iR P BT, BRG G-CSF R JmifAbEE, 14 RJGEG=H], 6 J 5 EwEE =M1k,
il G Bk I RGN i B R R ) B s ELERER A T R T, MALDI-TOF
MS BE A 250 SR HES T IR OCHE; PIER R By ROLFEMe, 17D BN 5026

I AEAT P OER RS E MR SO QIR E BT il
SERXMRRRFOARER

FEF S A
= PN U VEY YN 7

Hl SIS (central Line-Associated Bloodstream Infection, CLABSI) J&4kR5{t:
MEHT (maintenance hemodialysis, MHD) 3 i H .0 F ik 5% (central venous catheter,
CVC) fE I 1 B I f i W, o o P B I RREZ — o 2P RREANN S 25 19 00 I B0E A 283 1A
BeAR BB T2, I KRS N EETT SR IVEAE SR IT AR, 45 R Atk 2ty Sk T T EE (4 5F S B2 IR 6
5o Ht, WA 2B CLABSI T R 5 i i A fif R R G BEHERR . CLABSI [T S5 i ek
WmEITHA . EHEETNTHNZHESGE RN . b, POk S8 MRS 850 % T TR
CLABS| b RIFHEEZEMIEM . RALRGMI TITFRIE CVC MBI 585 B i s s
BTt RE, PRI &R S E MR R TIBT CLABSI E NI R IR R BOR, B i S
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THEREME. REVESEAEHER. FESHIAELS TRAR s i piw
TN, DL AR AT B S AR B T 0] o A SCHE B S5 DA B8 SRS 04 5 AN L i LAt L,
JEERK AT BERIBT FL T A S Im R BT, B AN RIBGENT 3 CLABSI kA%, fiift CvC
I PR PSR IS SR AR AR S BB TR =

FMEA FEIAIHEE RIS X X M E S RHR R B IE U R R TS

ESE

KETE— NREER

HE: PRI R R 12 (FMEA) 5 ) 1R AE AL SR & T i 1L 40 AsH B e B 4 R0 R A 2
Jrik: i 2025.1-9 FIIE ) 371 BN LA SRR B N EEH (T ARIGIT B 85 41D, SLiif
FMEA S\ RS HEALT-T1, LA 2024 41 483 il i A0 IR (FARIRIT B 106 4D , REUE R
PRI R BE IR e B i f i o X LU PR R e S AR B3 B e R AR 2 L IR e R AR 2. AR %
P A g, HAMPER R G R A%

SR WSRH LS R ER R AR R R R R TR R A 2500 R 2H B 2
Prfk (P<0.05) ; WUERHFAREFH PR ERER R R ESR, iR RS, TR KA
RO IR B3 K (P<0.05)

L 7EMG M SMRI N EE T FMEA TR RS AL T TSNS ,  REOE A SPGB 3 B AR B B K
AR, RERDRIEE IR . FAREALR GBI RO B, [EFIGARR .

ETHRIES TERMEFHFREIEARE
FARMBARRERZZF HBITHN

AN\ gHe
S

B 58— N REERE

BB 2 Hr DB 37 A 5 AR TR AL (SSD I EIEA SR, N R AT 3h IS HE it 5
PR PFFIUEHE

J5¥k: EHL 2019—2025 AR =R E BT IR 4T B E RN 2946 BIEREEE, KR TR
A= SSI 43 NG RN IR . RS PE2 ULACIE (PSM) % 10 2 LRI UCRC 4, e
A 5550 B2 AR B H BOR & T BE 2, I i A AT WA /i SR 2 R 2RV [ 2 B 1
Bt 9 FH S R BRI s el R 3K

ZER: 2946 FIVUEEIT A E EAR G EE T, KAE SSIFE 57 ], EY%N 1.93%. 4 PSM LKL,

57 B/ YL 54 FIRINUTHT 104 FIxf 2L, VCRCRIIZ N 94.74%, VCHLfE P64 S LR AR IE S M T b
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JERYLZH A Bt H BB IR 38 2B K 9.5 K, (ERT s B IS N 16199 st (P<0.001) ; #Wi#EH+,
PR EERON, W 5998 Jt (P<0.001) . WA HTE/R, BEBEITBEMAFNHRE (0%
f+27 634 ji, B H%+13.0 d, # P<0.001) . ZHEFRIASHTER, BRI E R 2R
(+39.4% , 95%Cl: 12.4%-~72.8% , P=0.003) FI{¥ F¢ K % hn (+70.5% , 95%CI :
41.6%~105.2%, P<0.001) [HAh 7 fE kK 2.

g DUBEYT N EE ARG SSI W1 NS &0t GURRERE N ], REE iy EE niiRE, 76
PR AT I R BRI . BB BROR T B E O R BB AT A e R 1) SSI B R, It

T B A A B P 25 B

R ESEAFHRESEERERBAERFHNA

KPR E IS WIREAE . HHRRAL. ZEURER. AxUE
BTG N REER

BB R0 AR VAL 77V 7E S B AT 1T I 2 S5 255 I ot [ e R e A B rp R S AR, 13 e e
PR EEHER S EARE, ARAIGER G5 R iR R 2R A

Jik: T 2024 4 11 AR SCERE TS & 1 5k AR, RAIZRE 16 N KR 2R B & Guis
EfER N2, MR ERE, R, 458 3 RIBIRM IR R, #iE 34 TR FRFR SO0 NAL
HAK: 2025 F 1 A T RREN S FRbR R E AT R e PR E M T T B, TR
KRR SE 22 (RPN JoRb s US55, R0 B 540, RN SR F 5 PR 3R 07 22 43 i i A 3] IR 26 2%
BEE TR VR AT Gorh A 5

SR Zbt 16 NMEARRIES, JLR EREN A—FL NSRRGSR s R R, KSR
S nlh 199.6. 196.2. 179.2. 164.8; Sb—FL. A =F}. . LERIVERKERE, K
ABMET 106.0; Hp 8 MRIENFREERE. BRERTZESIT RN, e, IR, 4R
FRPRAEAN [F] KU S5 2R 25 B 1) 22 e A B A Geit 2= L (F B4y 17.7650. 25.7935. 16.3521,
P <0.05) , HAdfEiErr RS ZE R IZORME R, SHEaP @AM RAGE, ME
HIEAMESZANEIE 1.0, SRR T TAMKMRAC. BE SR iy S0 A 2007 S0 5 5 S G He s,
ZERAEbR T b R RPIRE IR LA 4 TR AR RO I R

it TP T RGN ER B E B fE R R S EARE, ASE RS RRE R G
T ERE G 22, NERURGE BRSO HEAG  E0 EB i e e SCHE, A — 2R
A R e g B B SN
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RRERHZRME R E SRS RBERGIERRERSRR

S
VUK S 4 TR IR B

HE: A G L B RIS e (B BT PR T DU IR &R, iR aME 48 T RIS R IUE H
TAEBE S RIRYE, MUV & SR ECT PR BEARAE,  $ETH 2 BHR AR SR B O 4L 8 B KT
Tk BB HIRERRSITR A, RGN R AT G K B, B BT LR AL A
SOP. ZEEMMEMIE R, IR ARG EH. WER VIR, BRI12-EE— A
Jepifetsi.

GR: ZEBKRARG - TBRNCIT 5SREFXEE RIS, PG T BERIET Y, SIS
AT B, SfEEE.

G5 LRI E A BT IR R TSR PR A B, A PR AR PR R AT R XU, ) A
Rt R o B A S Ot B T

IREEE T O BB & £ B Rk O B2 FMZE ICU BE
R AR ATLAE 5< 1 A 8 B 4 o B R A

WA, RAETE. EIH. RN, SERM R E B K
BRI N REERE 7 Bt

BB PRI Qo Rl G 2 B R /K F1 T TIPE 1ICU HUAMGE B VAP Bz iR AR «
Tk L 2023 4 10 H-2025 F 10 H S EARFHHE— ANRER ICU #32Z HIM0E <A 1 S
80 fil, MRIEEANLELRILE S NI RA (RGO EHHE, n=40) FIAMEA (MR Q7 A A 3 3
KEAEFT, n=40) . FLEFILLEE TG D EE L PGSR Dk Beck W4), [RINSEit
BT T VAP (R A 1S DL

SR TET, WADEEERILE, ZERTLSIHHEE L (P>0.05) , Tl 2h. 4h j5, W4
MR VE B TR (P<0.05) ; FTiRT, PR M Beck P4 A R GTH R X
(P>0.05) , T 3d. 7d J&, MEHN R O Beck P ¥R TX 4L (P<0.05) ; Tl
YRR A 3 6 VAP, MEA T VAP kA, WA TS E L (P>0.05) .

Shil: W AOF GG AR B 2R K D s I A 28080 ICU HLMGE <R N s s 8E . s
i AR .
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ET G- diE-GR RN ANE R ER
EARHARR R E G R g SHRITEM

GBI GKARAL
Hil 2 T 1A 2 PR A B

HI: 2T Donabedian“4lify-id fe-45 " =4 SR AL, #4810 %)) % R B A R QLB i 14 &
PPN FAE B R4 PR A Bt 1) T2 28R

TE: SR RTBEVERT X R WF ¥, 1EEX 2024 4E 10 H—2025 4F 9 A £ midsh g B F
R 3373 HIAWIFL N G Hih 2024 45 10 H—2025 4= 3 A AXTHRA (n=1811) , Sjifis A
ARWE G i 45 it it; 2025 4 4 H—2025 4 9 H NF W (n=1562) , 7EXfHEH F Al DA
Donabedian =4 /i &R GBS HESE, B 5 I5 SR RGP, OREEF AR &% 4" % AT )
TS, MG dRE. SR AR SRR AR R T HOE R TR A G
R KGR KAEZR TR EPUR 29908 & BRSO R b . THEUETRER A 2R as, THETRRER
H t5:, DL P<0.05 NZERH G %5 L.

R FPHTREAIRGZE N 0.32% (5/1562) , (LT3 HEZHM) 0.94% (17/1811) (x3=4.782,
P=0.029) ; RJGMiEKERN 0.19% (3/1562) , KTFXIHAR 0.72% (13/1811) (x?=5.141,
P=0.023) . TR HEFHEZWATT 0.5~1h 45252k 92.38% (1235/1337) , & T-%F R4
81.06% (1159/1430) (x?=74.962, P<0.001) ; I RUINFRTGIEIEZY 24h WIEZEERN
96.08% (490/510) , & TXTHALLM) 87.92% (422/480) (x?=22.553, P<0.001) . #fEFEER
H 76.5%%&7t % 95.2%; I FR4ERETiTH, F EAMKMEH 68.3%5EH 2 89.7%, SEHRALT Tt
HELEH 71.2%88 2 93.5% (35 P<0.05) -

Ghilr: T LA - 4 ALY 1) R R SRR e By 45 A 2R BE A R AR A 4 DR A B T R R A Uk
PR FNARJG MR AR ESR, e m BEAR RGP R AT &, 7RI %)L R B B A B a1
HHET 418 -

FIEFRBEARRREN R IREIRE R T
HFREBAEE (SS) HIBFIERRMAT

FNAERL
R AN REERE

HE: SBPEE boe BE 2 A e ] . FREIIOR. KRS B aN R, R FA
ARG, (SSI) MU 225 i T I8 E B BT AR AR AT SRR R T HO5 , 1EA
HXSE I FAEE SSI BHERCR, 583 I LR E T AP B, MR 4L AL
SRR RS AR .
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ik EHL 2025 4F 1 H —2026 4 1 HIRFTH MRl 120 BITUM . i G s B TR
K BENL AT 220250 AT IEZH . WS % 60 1. %FHRZE SR FAL e B R R BT 4% B e W8<2H S
L IAE R IR HE . RAT 72h MR IR B RAT 24h THOTIEBN L ARATie b
HAI . RRARIX 7 ZHRTE T RJE% A LR SR E B . RSV 30d, *FEHEF4L SSI &
A, RIXFERBARER . SFIERE K. BIFRETE A AR K, RH SPSS 26.0 #{H4T
G253 HT

ZR: WEAARSE 30d SSI KAEFK 3.33%, SHHRAIN 15.00%; MEAARX GG RAER. T
EBEH . RIGHUEZYE AR K2 ER T XA, HZERa8ita X (P<0.05) . % T
Ti BFEM ANG, LRHP L AT 5 R AR, IR RVE HAE B A

SEi: BRI AR A HI R SR AT AU R R B ARG SSI R AR, kb % B2 TSl s
VEPE R AT, AERAE R I DD BT R e, AR 2 SN 2 AR AR . T S I R
HRPEACR . QI S G T RMIE, Se TRV E IR T AR i AR R, ARSI
BERE S INERE LSRR B S, RAREREAME S Z R, E& S REE ME TR,
A A B R O S i BRI AL IE S5 .

SREBEAEKERNEEFENRRUEEE
Xt RGO RESN AR R RSB R

L1
b AR R R A e R o N ISR B

Tt BRSO TR EE AR, TR, AR T — T o0 =
WEFE, B FEPRIST 4 607 % 5K b RN H 480 P AR G 0 AR 2 BRI (SAIMRSA) B fis 5 A I AT 15 100
PASEE ST SAIMRSA 1125 58 FH 56 1 it 0] O JIE AR} 5 38 A DG IR (R 52

Tk I B P TORE, FRATTREAR BT B X 20 U TR BB W JRZk (2012 4
1 H% 2013 4F 12 A WIANAIY) FAITT4H (2014 4E 5 H & 2020 4F 12 A WIANAYY)  THiEiite
FE A H S s 075 5 B R 1) 25 B A AR AR YT . A, FRATIREE T RIPEIX (2017 4 1 H%E 2020 4F
12 ARG B RRDIE AR R, PRzt s ok Stite SA T Tid . B S Ho i % 4 1H
SAIMRSA HH 5B Fe i gL R A5

SRR, BN 794 2B, THAA 2826 fEE . AT 131 B (4.6%) BEAFIEE TR OE 4
BRE (SA) SfissEt, Hrh 33 7l (1.2%) A F A PIR S R & 3K (MRSA) Efb. 29 95%
(5T BIhiERE T SAIMRSA. SRR, T4 SA AHICEGRIN MR R 4 F B REL (4
W 0.4% vs. 1.1%; P=0.021; #HxI XK [RR]: 0.312; 95% & {= X [H][CI]: 0.127-0.766) .

MRSA AHIIER G & A 2 R HAH RS (5008 0.2% vs. 0.8%; P=0.030; RR: 0.281; 95%
Cl: 0.091-0.860) . SR XAHLL, HULBEIX XL SA T it 52 R T SA A GBI
SREZE (43518 1.13% vs. 0.28%; P=0.035; RR: 0.251; 95% Cl: 0.077-0.820) .
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il RO HRAMRITFARKEE T, SAIMRSA FEAE IR AR R A0k & e ML ainyT
ARG E, K SAIMRSA FH IR YL 1) K A% o

ET 7 M8 EF I B ANBMERE
PR RN R B2 SPE

Flen L7
RHEEBERR 22 M R 26 BB

HEJ: BT B B8 R RE IR R N DR E IR ZERE, R 7 FLEs 2% ) A AR G
PREGIRGL TGRS, gl PR SE A AT R 73 2 5 MR Qe pr i 3R IR E T A .

g WEREERK MRS Bkt 2021 4F 3 A% 2023 4 3 AURIA I 901 ik ke F A d
R TERE, ARG 30 RMRE KRR G R E, % 7:3 BRI IZESIIAE. i
BRFEEZ KR Logistic [FIAFRRETMIARE, 7Rl 7 FLaEY 088, @it AUC, RESE.
R R RHE 2R S s it B A AT SR AR VR A A Y P R

R RERBERRERN 35.03% (316/901) . ZHRESHr TR, WS YOl L. FRIE L.
JRpH A JRICASER R K PR A 40 2 AR5 R B G M fE R 3 (P<<0.05) o 7 7 FiiL#s
2R, XGBoost 5 LightGBM K I+, AUC 478 0.769 (95%Cl: 0.733-0.806) 5
0.766 (95%Cl: 0.729-0.804) , REE /%Iy 0.739 5 0.663, FrHFE /7N 0.609 5 0.659.
T i 206 Y2 7S T 2 TN 2 5 S B R AR 28— UM R A, s ittt 48 23 v 2 BH LR 2050 0 o) L M 2 1 BT P
HA E W R A IR

G fE 7 PHLAS - IEAT, XGBoost HEAYTE R IR YL B T T R R, EE S AE AR
mfE NBETR AT T H; LightGBM B 7ERF 57 B 5 RE 1 B 7 T R B, 18 FH T 75 P Be 1 5
BRPEMIE IR . WIS HAT RAFI X 0 B RHERE SRR I e, AR B AR S TR % e 1
AR 7 2 S ARG PR iR A 2 T A .

HFHESIMREHEHRIBFARFE R REE RS H

RS
PRI 55 B i s e

HE: SHOTAHAEIARIE 30d WARTHRIEFARIER, 708 & KB P ARG K U] RS R fE
RE, ABRARTT R TR LA R GRS Sl R -
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T [BIBMEEE 2023 45 1 H-2025 4 12 A AR EHAMFFEARFE#FIL 1716 ], %27 30d N
RAEFEHRIBEFRS NEFARASIEFFRA, IEMHAFER. R mRER FREA, 4
THAS R A 5 R B 4k RIS 1 R A1 D o

SR 1716 Pl e FAREE PILE 20 pIRAEIETRHEFAR, BFERARESRN 1.22%. HFAR
HEEPHER & TEEFRA, ANERASRITEE L (P<0.05) , HFERERSPQHFEEY A
RAE 8 B, RAEGL 6 1 MM EIE 5 F, dkRIEG: 2 6 ORI 2 61 AR 2 61, 4R
YL 16, waan 251, WEEEADAERE L. 5IIEEE 16,

5l UICIIRAOE MHERF I WORVRIR R TSR 30 RINFETFRIFFF AR FERR, FIREF
ARG Gk R ) A B o I PR R SRS AR IR RS, s R 2, PRARIE TR TR Sk
RNV 1) A R o

MR E S 7B S PDCA MR ERRIBGia K B R RHIGR R

RO I PR N ORER Y K2 AR ZREE L R MR L AR L EET R
1. RS R B2 24 K 2 PR IR e 1R B e
2. AR T AR TN R B

M INR 2297 JRIE N BEGEBCS PDCA (G BB BT 16 JR I e 197 80 5 = 4k

Fi: KW E SR HARCE R IR GLIESE 1) 30 (9 B BEHL /> Se e 5 X ZH % 15 1. PAHIIgN
PDCA B3N BARE N 10 IR % LB R332 W U R4 88, SR 28 0 FH vk a5 292 7 710364 T
JRIBANABEEYE, BH 2K, ES7 K. THZR (DO . % 3K (D3) « 37K (D7) HMRA
PR, JRANEE AN, BB C &MEA (hs-CRP) . NRREILELBEE (ALT) KALEF,
HPPEIT S Ak,

R, WAER. MR ZERHLLEIEE L (P>0.05) ; &0 SRR M. RMEL. hs-
CRP. ALT ZRH LGt ¥E X (P>0.05) , D7 Ml A4S AIL T X BL4 (P=0.042) . L
IR A (P=0.004) . JRANFE% (P=0.002) . M A4IM (P=0.011) . hs-CRP (P=0.038)
TR AR Gt L, D7 AN, A48/, hs-CRP J D3 JR4HE £ DO &3
T (P<0.05) ; XA FRBIUR A (P=0.011) . R4IE% (P<<0.001) A4 it¥ &
X, MAZNHE. hs-CRP L EAL (P>0.05) . sKiGdlinAzE @+E %% N 53.3% (8/15) , &
TXIHRA 26.7% (4/15) ; ALT (P=0.591) . L (P=0.936) HIZjiljE L R#E% Mk, 1 1
IR B R e . PDCA B HLG, JRIE BT R H 62%TH 2 95%, T DAMKMMEH 58% T
% 88%, CAUTI T HIEH 2 H 5%of% % 0%o.

Gl IR 207 RIE DTG PDCA PRIV SR AT 08 1 B 5 IR R R e IR e K 4 B 980
fabr, MR, AR R ETR, EFE—DRIESHET.
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IR B EAR R B ERRTMARR 9B S

i 157
BRI R BB

B il se BT AR EE ARG B0 sema 5 2, A A 5 Ik G XU 1) RO ASE 284 V¥ He ke
NI R F AR R TR SR 2%

T BB BT 2024 4 1 H—2025 4 12 A B K%M B R ia g R i X 634 442 E 5 E
i FAREF WIRR TR, ARIEAR GRS R ARG NERGA (43 ) FEEYL4 (591 D

MR H R R Z K% Logistic [B]J573H1 AR Ja 18 G 1) fes B D8] 22 4 72 71 28 R RS 2 Lxﬁt%ﬂ’ﬁ
FHE (ROC) HIZRVFASILALAIX 43 B, H Ll 1) 42 B AT T AAL S I

ZR: 634 FlEE T 43 GIRAERGEG, BRKEREN 6.78%. BYSHAAHEEBUES 19 4
(3.00%) . JiliEBESL 16 % (2.37%) YIS 541 (0.79%) FIMLAESE 4 1] (0.63%) ; H
5 BIRRAEERG (EEEIEE 2 6l EiEEHFIN 2 4l BiEEHLR 14D o 2HEE
Logistic [A1H53# E~, Bl PRI S8 HARHT 23 I M >10.00 mmol/L. W 58 AT I 418 5 <120
g/lL. [lRAEHA (<40 g/L) KEFERE (NRS2002 1F5r24 40) R—ARJGEEMMSIERIFE (P<
0.05) . ZWMEERF ROC HiZk R (AUC) & 0.923 (95%Cl: 0.856~0.963) , BN
92.47%, Fi5RFEH 81.78%.

g RAT= BRI T e RATMAE AR AR AKTE 7505 B A G g
YK Ikr“r\” HALEAR IR B R VS, X e R T T DA PR B I R
E R A SRS o T b0 S 0 PR 26 ) A 1) A7) 2 PRI Rt M s 5 15 i AR IR B R 4 1)
T R4 RE, Tﬁ%ﬁﬂumumf@%%wﬁ T H,

MZSMBAR B FARRBA BRI EE ITRRBE AR

i SvE
VUK 256 PG R S

5. FAREALEY: (surgical site infection, SSI) EMZANRIA G & WH™HEIFRKEZ —, &
R A TS RN ER T A . AR, 1‘}1%&%2ﬁﬁﬁ@ﬁ%ﬂﬁﬁ?ﬁ{ﬁﬂ’mﬁ?%ﬁﬁ% {EAH AT
RAFAETVE LR BRI AR AR . SR — b M A, A LB R BELkiR R 45 Tl
AR T TR 52088, NS SR PR TS AL 1) 7 R R A 4
ik AWTEHEIE PRISMA %%%ﬂ?@ﬁﬁ%éﬁ%i& ZYik% PubMed. Embase. Cochrane
Library. Web of Science J CNKI. JiJj. 45 g sCdi e, N ITE TRITHLE8 5 ST AL 7E
2V (VY N SSIFLB’*?W‘HJF”E%E’JM fétﬁﬁnjd‘%ﬁ“f’]iﬁﬂn 1 2 48 508 IO IR SR $REY
4, JRA PROBAST T HEVHNANNRFFM /75 i . R ESRIUE BAH: WA ARRE.
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TNAR R (A2 AE . RATSEIS AR bR . FARMRARESE) | FRIREFFIr k. MLk SIREE
A BRERESRPR (W0 AUROC. R, Fpmf5E) KIRUET e R A B a5 BT
IR RS TEREZE 5, JFIRIT AN AR . ASRRFALE S0 TIU AL e RO RE

SR AWTTUHATAL T SO R SRR B USSRk R g DA AT 2 SMRER R SSIHLE: 5
TR (R FEBR, BIRAELA D TR AR R AR R @A KRR S T T AR S AL
W ) ZAIESE S SSIAHKR IR TIINAR &, IR AR AKT . PRI, RPRAR. ASA
e XTHARFNLEE S HE (0 XGBoost, 24 [FIH. BEHLARMSE) ££ SSI Il i1t 2
5, oM s R AL RE T AR R

g5k AN UEN RALE ST PSSR S SSIHLE S S AR KB FUidt e, WA I
BRKIS SRR, AR SRR TR T & U IR R IR 4S5, R O HEsh 2o
BERJE SSIAIHEHE R 12 5 A AL XURS PP £ B2 I L Ao

Bl AR AR RRG T “ BRI TRY " E BRI 5 00 1L SR G

HKANEE . B
TR R A e B

B PR RARAT B E MR L RHEE Bt B A I e B 42 R SE AR, AT e i S Bk, 42
HARAGTRRS, M ERERES: . REE. ATRESL BIAR A B G 45 A R PR AL S B AR AR

ik RAATES RSz T 7T, 2024 45 7 A% 2025 4 12 HE 40 25 M FARRNE, Kk E
KT RVEN KL IRV, MWEALM—ARTHRR CFHE, FE. METI. HERE. Hi%
%, A TUBYE Uazh. B, ami. KA HEdE, BdiRiE T RN R L F MRS, KA
RYEGTH S BT

GiR: VUM BEE, ARATRERME R SR IR (E7 97.18%. ZEIEM 99.21%) &
100%; Al 0.5~1h Tiph 2545 25 R BRI E 90.50% CiAkr) 5 1 PINOTEGFHZG 24h 1524
K 81.47%THE 91.93% GEbR) 5 FARIEALEGH HEE =M B 1.39%M 2 H VUM B 1.28% (&
Fr) s T RUIPURGR A =M B 1.94%F% 25 DU BL 1.38%, AKiA<1.20%Hbr, (HEEE —Hr Bt
1.62%F T MR ARJGMg B = I B 1.73%F 225 DU B 1.49%, AKiA<1.25%H#F5, 10 AT
BREAG ., m XSRS NN R (SR E RS |« BR GBRE . BIRETEAR) KSR (R
%) o

G EARITHEDIE A E B TR B ] S A5 B A M 7 T S R, H T 2R %
FHRIGMRAIENR, TRWRHEAL. MEEE, DBIEIRSI A 2 R E R LR A 50
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ZRBIEREER | YO FARBARRRHNSIER SRS

HRIGE
P T R RS A R YIS B

HE: 3R 230 ITPMET I i B s B | BV FAREALRG (SSD KRR, NER
RGPS %

Jig: BB BT HERE 2017—2020 FE R | BUIOFAREFIEIRTRL, £%F 2018 5 K
PR Em R, R PDCA JEIRE, B IREE PARSREE. MU I A & 55 T BUR
fERIR R, BB SE AT, IFRRE I MRS R AR .

SR HIRT i siEs . VG ELFE R R RHES 3RS FARIENE) 5, 2018
SRR T, AENFESS, #—PHAERIERNTFREBOEEN SR, SHFAR
XA EoEAR (20.5um RiFiE 6~14 Ri/L, FrifE 0.35~3.5 ki/L) o FEHid e 45 FH s R D)
Ji, 2019—2020 SFE AL 1 28] 10 SSIEK YL R RS HI7E 1.5% L .

ik ZWITYME. B TRE IS HET TG ZaEwl g R | BY)0 SSIl; FARZEZRMALANIE
ARSI 5 2447 2 2 R O R R DR BREER Y

FRZHNRIAR [ B e RR 3 XU B T 4R BY 032 2% o 5T 44 B2

i LR
NN

HE: WIS EIRIFREE ARG ERBE G R, IR RS TR, R (5 5 I
IREAL TR, R IATIE 5 R AE D 23Rt .

Tk iEHL 2024 4F 1 H—2025 4F 12 A BT ARERMEIEMGE 2775 I FREE, #%F
REEG 2R 1:2 ITRC G, BeROINIRGLA] 94 i 552 188 . UEEIRIR TR, KA A
MK ZFE Logistic [FIH e G R 2, M TR . 24 52i0# TAERHME (ROC) Hh
VPN R RE, i T . 2T B REOT KR AT P DUTHEA, SIS B B PP A
R RS ER, R TARK. BFEMER (PPD M. RIREEERBFESARE
Y M ¢ (P<0.05) . % Kl % Logistic [Fl )9 2 #7 iF 52, 4F % (OR=0.969, 95%CI :
0.950~0.989) . FARHKK (OR=1.283, 95%CI: 1.109~1.485) . PPIffiffl (OR=2.895, 95%CI:
1.509~5.552) KB FRE K (OR=1.041, 95%Cl: 1.020~1.062) A fh 37 5 Wi K &
(P<0.05) . #i#% ROC ik N (AUC) A 0.837 (95%Cl: 0.789~0.884) , Hih:#ilbiix
N 0.284, X RENE 81.9%, FrFE 71.8%. - T-iZAAF & i U155 2% AT 38 i 3 U 28 51 6Y
Vi, SEEUBNE R 5 KU 4y 2 1 BB
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ik TR, PPI AT L JRE B BRI G AL G R R s S0 I RO 5250
RS R TARRZME S, TEGERCEER S NS @R X R RE, BEEITAR
Al DRI R SR, 5T ImREAL, AN SR SR SRS R .

ARETEFRE S FARBMRRIGEMFTER

B £
i T A X R B

HE: AR &R &I 5 FAREALKY: (surgical site infection, SSI) BEiEdE, BARHHAE
SENLSURIEIAL T, N BRMT N 50 N AR R R E PN A S B o iR i 2% .
T RHRGRYESHR, & PubMed. Web of Science. Cochrane Library. = %19 & J5 75 %k
YaER e 2R 2026 - 6 H 8 HARIIIEF . KA. Meta b7 BEHLXS HEEEG ARSI W S P
o FSFEHEMSEE. S5 SSI PR IBA T IR LB A A AT UE IR 25 6
SR RET& R RARTIARG . WRARXEE . RPOREVEG . 000 B R A H K U TR
BRI E ST AR . SR IEIZ D B T S RS S RS L, RIS v S N AR
WMo ARFTARW AR AR, &8O e BB S ok BoRTE R SSI Wl R
BT 13l St LA W] W5 GO R, ROPRIRZS PRl T R R R 2 2 A% . 7 I 25 B R s A g PRI
SSI KR, T 2 BRSNS Gf T), BRI NB OT e RR VA B AR AL R A I, T
SO R R Ik BTG AR S AT ORI BV R IRORMT A, RHT R RHE A A A% T TR & R A i
W SEEBUIF R AR IR 225 Z54 SSIHIRMZE R, nl R skt e bk 4 .

Gl RHTE& B NAEAELLRMARE B, DU SR P W AR S Ay 5ot B, e AN B, I
I R B S AR HE R R i

RERAR GRS & EFNEE fAE SHHE

(2L L N
TR R A M e B

BB A A 0TI £ e R 8 A i M0 4 I 271 4 L T A 28, Sy BBl AR s e 65 1 R )
SR HET TR A .

Tk SRR B 7T 5%, EE 2021 4F 1 H—2025 4F 6 H 3 =2 F R B2 il
BARM 609 FlEF N AR . WIEARE 30 d WG RANMRIBI > AEGH (219 F)) FIHERK
el (390 45D o RAIB/MNEXTURAE 5iEFR T (least absolute shrinkage and selection operator,
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LASSO) A& M A&, £ K&K Logistic [BIEHTHGE MR m K K, 512 B TR,
F£ K Bootstrap y23E(T N EBIEHIE .

gR: ZFE Logistic HIESHTER, . RETEIHEFRRE . RATREBT ARG RS E
B ARG IR G AL AR 3R (P<<0.05) 3 ARJSHIER A A A i s RO A Sr AR 3 R 3R
(P<<0.05) . T bk R 51 4 BT, H52 i3 TAERHIE 28 F Il (AUC) Ny
0.737, % Bootstrap W ERIGIEG AUC N 0.735; A5 i 28 B /- i R T =R 15 5 o & 2E Mo L
A RIF—3, “FHERHRZE (MAE) 4 0.014.

Shil: AT FURG 00 B e AR i I T S e 1 4 R T S B A e ) IX 43 FE AR HE R, T T RIR
0 i S S e XU VP A B s fes A IR, Dy SE it DX 73 22 A B R s o M R A 225 A

RKEZHREERBIIMNEENINRBFALIO
SRER T R 51 0 Bl R A AT HFAE S X4 SR 53 4

Ha
WS A X PR e e R Bt

HE: X 2025 F 2—4 FIE=ZRIRER AT R IR AR T AR D) UGS SR AR B2 ATy
e T, VR BRI A RS 1Y, A A B PRI 0 5

Jiik: VAR 138 G AMRHEN T AN IS, X 4 BIRHSUERES SSI BT e 58 55 [ 1al iit
BRI AR, XSH 2024 SERIURGESE, MRET. R RJ54EFEATBI RIS BRI,
5E S it SO i It

iR: 2025 £ 2—4 AER 1 RN DIREERGRIL 2.9%, 4 G1E8E SRR . REA MES 2
HEGREBRR, & BT ARRT, BREP =Bk NG ke —RZ 5 — MK
ARHT AR AT, =G P R BEAR AT T R IR Z W ARG E . 8IS SR,
EEIRRRTHEHRAT AL, ZRBEEEPAN G HEIRAS EEA L, KSRGS B R .
WG ARAZEME . EEREBEZI] . BRI RS WE 355 10 Wsuk s, HPEAR
& BUEHAT R BT, TR R,

iR RAR R T EOE AR 2 IR RS NP . BT se 0 A I TUE AR, R
B W 45 R A NPT AT OBl Pt i, B B M U — o T — T PR— PP AL R PR B, T A il JK
RRERA, NRIRE B RHEA T AR BG4I PR LS AR SR -
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CAUTI fEIEIFIEEER R A T REXGHAFT F RN REITERE

B

HAREE AR A E R B

il

HE: MZRIFRE R T SEHCRBIRG (CAUTD MITIRT 586 i daEys, @i T 8 = R
BSOS B ISR I ARG RV, bm e A I PR 28 B9 58 1 UF LA

J¥k: HT Joanna Briggs WHFLET (IBD BFAREIEAESE, BT T B SCIRGAA; BEJE X
P AME G R AT R PERT R . GINIIEIERR 580 PR B dE (BMJ BefEsiik) . Cochrane B 451H
Al OVID- JBI WP1E; a8 s PubMed. Embase. CINAHL . Web of Science.

CNKI 377 84 B o b [ AR W I 2 SR 50805 e Je Medlive s 9% SCHHE 2 L 4% PubMed .

Sinomed. Web of Science 5. #uZ N [A]VGH 5 %8048 FEd 2 Hite 2 2024 4F 4 7 30 H 1k,
LM BALAIN 2019 2 2024 4 5 HFE N RRISCER . B AR IT N ML PP SRR SR B
DA EEIEYE . BB T A ik 7 %8, il PR IEVEET 5 St R B, ok oA Rk
HEAT T 1FAL

ZER: IL 11 BUCERAF AR EOR, A EiE 6 BRI RIRE (RCTs) Al 5 THESLIGHI L. &
KRR T 4 N (BT BN, i K R ot i s i) Al 11 s
FIFEESA H o TR R, ETVURL T 11 BIEUEEL, HE T 6 WiAHLE) CAUTI
By B b, A T ARORIER N T AN SRR A, ARYEYEE ) CAUTI TR HEFRA R K T #
AR, HEGERGPHM T @ ARR G F m BRI SRR ORET PAKRNE, FHIP
AT AN FEE R BR g% B EEESGE (BT p<0.05) . % 1,000 58 HI CAUTI
RAFIN 2.16%0 (28/12943) [&F 1.82%0 (17/9325) . JHAAEIEHTE R, RN 0.84 (95%
BHI5X[H]: 0.46-1.54, p=0.58) , K ZMFIEKRERN ST EEE.

G AW ARETIREESEN, 8457 CAUTI Bl SR BEE, XHXEEEHE T
TIGRIRIGE, 3 F7UE0 T A4 R P v R m] S8k o A 7T 45 OV 3B # CAUTI #2447
W EAME AR S

ETRIOEEMEARAERESRESE
CAUTI fRiEWIPIR TS R K SERRIEIE

B, HHE., "l
HA T ANRER

BR SFREMRKEEG: (CAUTD ZHESIREE S ARG N G, KIEREE G AT ST R
By, RYPREGEE TS AR LA CAUTI KA T4 W FEIII I A4, Hiizefa
NaEe BUA R B Z — B, S L PUTRIEE R VETEA S BN AMEEE 25X

84



&5 22 f@ SIFIC B4 10 & OFCID B4 ke W g

WE G IRARE, R RGER K E R B R EY R, BFEKFLMEIE TR ML TR LT T
M.

T DA PR IAF I AR 7 A 5 [ T R G IER 7T, W ENUR R PR . RS RCT
WHoT, KM IBI FEUEY ERAEYE 73 SbRitE 56 BOCHR I S VP IETR S BISILE kAR JRE
BANSEE. ZHGI0EE. BsiSEN. EE I 5 N RGREIEE, bR
RS T % SR SR R AT R R R T R IR SL B EGAIE, DL CAUTI KA. AT R i
PERAE AT A A% O PN FE AR o

HiR: WMOEHRAOOEME R . IFR RIS R AR, IR E IR SRR 19 %%, SERR
AEAL P B 7 ZAIRR g, PR S PR BRI . PAT IR S AR A IR 2. BRI
RO, HATIEES R, MR 7 S50 5 1T g a8 . B8l B Akl =
B AR CAUTI RAER 2.24%0, = TE 4 5.

it A7 REMNAE AR B IR EF BRI SERHE, BN A AT AR R S NS PR B
BRI, AIE—FREE CAUTI Bt lErsite: frlm RSB e 55, R Pl 77 22 B e XU
(RISERRER, MRS s e N BB PG 7 4% 42 it T 3 I IE 3 SRR 4

BRI OMESGYG RS FARRBBARIAE R

k3K
WAL - HE TR R e

B T REBeE R T 2800 0B F ARG 25 0 6 15 00 & 5 FAALE S (SSD A G,
NI PR A AR (A

ik BUBESS T 2021—2024 FixbiE R I RUIOFAREH TR, WEHTHAMEHR. 24 /)
5 25 5% Jr SSIERYLE

HiR: DREGLE 0.31%, 4 FEFARERM, BAFM 0.48%F4ZF 0.24% (P<0.05) . Pk
YIMER % 53.2%—65.4%, Fl= A Z RS FARMBAEG. HZAMK CREM. <48h, >48h) 5%
PRI EMK (P>0.05) o 2024 4 24 /AT 253 HAEAE 5% T2 28.3%, AR GL R AL,
5l EKPIEZA TR AN GERRME SSI, 2Tt 24 INEHFZRZAH . SSI W R AKEILE &
B 2 5 it
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AL RER RG24 2R 7E II% = 1 i BE A X RS h RO L R L33

FER KL B, 25
SHEPNES 10 & W WAVAY /S

B SR B0 A PP B2 AR AR VA A 8 L B AR S SR AL B i rh O S T RSOR, R g =
IRGLTHRE AT . RIS TRE S5 BEAMEIRGLTTIA I S I IR A

Titk:s DIARRE MEENT OB s 5, IR NN R BT &, S & e E A, Mg
DRAELTR A B R R IE . 2R TIL SRR AR 1 — R RG24
Ro G RGIEEAAIRE, ARG =R TELR], B B, RERE . RER
RESFHERE S oG AR S AT BT, JF RO 5838 T H 1847 XURS: B P2 It

SR ARG, MU BRI ST R R E ST, R ARG R R R R
K ey, mEERACT TN BB A0, A RO 1 e B R I IR 7 B e e R XU o
S5 B PIPR R A R T S AL I A R RS HEAL . BT EAL . [FIBTALE BE, X A A
Bt b E e . PRIRE AT R R T 2 A B B

2 B PR EHE 5 PR 2 B R R VAR B 3 A B B 42 SRR AL 1L

HHEE &2, wpi
HATHEEANRER

HI: AT EAEEE AR 2 B3 REM RS (CAUTD RAEERF, HRAIPHEES T, W
JE BB R T IO S, BRI R G R A

Tik: AR AR AR E 2026 4FFRERER 2 ] CAUTI BT R RIEHE 2, M EE H
SROL FEYHEL ITRRAVE B BRI REYEROT R Z R IR 4T, 158 P B i it -
iR 2 FUEELINKIPENAR R 2k BORFERS &I R R A B T IR LA S R S5 YR
EANOL RIRE B BRSNS VEAVE SEARIGL . R E MR B AR A e . H W B B B A
FEE K ARBRARENEZR R Hxhma NRRE RN AR HEL R B, 3 R
B, PR SR A 5 T S8 R P k2R 4

ik KAERZSEEAE B2 CAUTI Ealmfaitil, WS RET B AR RR . e R
PR, BB I R, BRSNS R, el S VR SR
JRAE PR, RES A RONEE T IR AN G PR IR I A RS, ORI B RS T 242
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[N

BR+_EEVBRAREEEREAEFH S T RERERS N

X WE FH
SHE DN ) &SNS S e ) PN

EHE: BRI BB e P U SRR J5 BRI B L (8 SR A e 0 4 AR IE S SE R TR 2, Al AR v TR
5 MBS IA T SRR .

Fik: EE 2023 45 1 H—2025 4 6 HREEHFAHAMRMTIR - 38 VIR AR 1) 412 5] 55 A a] ek
I, RIS 30d &7 KRR B N IR R AR e 4, Wi R AE B AR YD R R R T i
HEATEARIEGE (HD — R R Hr—2 K3 Logistic 5] & 24 2 T R 2 .

SR 412 (B R R BUE s G 127 B, KGR 30.83%; FLAvH 165 BRI R B, HAR H
Z e IRHPER 106 Bk, fiEoh 64.24%, = [CRHETE 57 #%, HEEh 34.55%, HH 28k, &
Eil 1.21%; BRI R HTesE BB R ARBAERRE. RATEE. RTEESIR. RATEERG. AR
R RuTHEFARITUE R —EIEH AN A G IS EE BEpm, #—DP 2R
# logistic [FVE4 B SR AR FTARGE R G . B FARIAARFTFH U AR b G T T 252 R+ 48
I A 5 B B T fE R 2 (OR>1)

Sl R MBI AIEIRE L M 23R h S A 5 . RATARGE B . BRI HPUR 2R
RIS TR F 24 e MO SE R R 2 o 78 T AREBALES T S 45 ) A o B3 5 e B B 2 i A LA
FH, s e TR A 24 R AL b, AT s R TS, BR A ERST R AR .

T B VRS R - B 2 2 BRI AR B AE = M b I3 4

Wi
M T rCa B B

HE: 1T RRLE BmE 2PEIHiE & (Severe Acute Cholangitis, SAC) Jf /& i 5 & 1k fili 451 4%
(sepsis-induced acute lung injury, SLIFFRJZFHLE], ARG T 2L HT A0 S8 A RN S5

Fik: JEHL SPF EPE SD KRR 24 X (6~8 Jl%, k= 200-2209) , /- NEFARL. SAC
RH . TR TTIH. GPRA3 Zi&IEHIH (AH7614) 4, R4 6 H. i 72 h 54— R&EL W
FHG R AR . S HE BB By . POL R R E IR IR M (FD-4) (W& % 556
HEAFENEE (Western blot) Al iz i 5 % i H:8 H ZO-1 1 Claudin-1 Pk P-fili e 452 4 7 5t i
DhRE: W42l HE P B PE 4> Fl TUNEL e GRS 08 T PR AG 4473, S 4 ikiE (IHC) K&
Western blot fxill TREM-1. MyD88. # 7 utuillfitiZHZ M1 4tz &4 INOS, ELISA fu il
STREM-1. IL-6. TNF-a.

R, SERAHL, TRAWmREEBE, TREM-1/MyD88 Hik & FHMt. M1 ik, fitik
REBR AR, FEPUALN R T R AT TR .
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ZWw: TR ERG, HEapiEfEIEe, b NERBiEEL A% GPR43-TREM-1-
MyD88 %, Flfilfil ELE4n i M1 AL, SR JORE ) B, 3T e SAC K SLI.

2023—2025 £ R B FEREERITREMKX 2 EE
R RRIE R 5 A X i 25t 3T

PR, HRE. WM
VNP R N

HI: 78 2023-2025 FEEAEMRT 5 (ICUD IR 73 125 1AM 28 e 76 A1 B (KP) B i o 75 85 s 218 it ¢
o B 11 T (CRKP)Z G B PR R I PR 23 A REAE RN 25 ka3, B Bt e B 1 e 0T 2590 4 B4 F $2 it
B

Fig: gk 2023 4 01 A 01 H-2025 4 12 A 31 HAEEERE ICU IR g B br A b 4 3 H i KP
F CRKP AR, et SLR vk IR 26 L I RARAE S 25 1 AR5 E

LR L —FERPTICU LB KP 502 %, H it CRKP 122 ¥k, fith 24.30% ,CRKP & Hi % 7F =4
WA BEEZR (2=22.218, P<<0.001). KP FERJE THEFRA (59.17 %)M MK (11.75%).
CRKP 14k CRKP E&EMER . Fi#d /A L IEGui 2% 5 (P>0.05), {HLE(ERTS (8] 434 _FA77E 0 .
it 2R (P<0.05). I 34FEFBE ICU 2B 1) CRKP BRx B ¥k R aetiudst, wEHmERE. ks
W, B EMIS. MRS, AHFEPRIG S (PRI R [N 25 % 45>90%; it H e s S 28
iy 24 26.45)>85%; Ko HoAth U PR 25 i 24 %2 3)>65%

Zih: 2023-2025 FEFEE LR ICU N KP 2R H ™ I1E, LMHF CRKP Rl HE B . &
Bt 7 24 ot B a0 NS B RUREE ARk I A Ak B B 2 R B e 1 S A I PR A B 2
PR TG AR N 25 TR (045 3, ARG H 28 38 R 25 5k

Rt A 5 BE B R MUBG 43 RAR B A 32 B B BT TR IR

MR WHLA Kk
W B T N R B

Ef Rt LA A 5 P Bt IR 4 RTEL 20 S (18— 5. 55 57 1 JLIR
S RO 1 94 R BT IR «

Tridi: KBRS —F R0 IR — B T B =i Benf P 8eit,  BL 2022 4 1 & 2025 4 12 A4
5200 1 L TR S R R, A AN 312 . 2022 4F 1 A % 2024 4 6 186 BIfE A
%, H Logistic [BIVA5FE R K2 L 1Fr; 2024 4 7 HE 12 A 63 BI{ENE A, 4ka:sii
W, 2025 4F 1 HE 6 H e BRI A, IR ES, AANSCREY: 2025 4E 7 A&

88



522 i SIFIC B4 10 Jif OFCID B4 k4> W g

12 H 63 BIfE T, #A&. . Sy =T, WA E 88 7 A% 12 H, #E
HIN6AH.

HER. BERASERRY 34 B, KAFR 18.28%; HFi#t=65 . AFt GCS<8 4r. FAH[A=2180
min. HUWGE <248 h, B EME/51HE23 d. MiEAEA<35 glL. FHERE25 d NGk
%, HPhHER=451RE23 d %5 OR=5.20. #% AUC 4 0.861, Bootstrap ¥ IEJ5 AUC K
0.843, Hosmer-Lemeshow &4 P=0.721; . . @ REEGEZHE S50 4.44%. 17.86%.
50.00%. fESEHTEZETILACIEM, THZHER B3y 7.94%, (KT H A 22.22%, 4t XU
7£9-14.29% (95%Cl: -26.54%~-2.04%) , HLEH Z5W03A T I [AURIE BR it () BE A0, 47 B s B
& (P<0.05) .

Sl I E ST IAE BB R RS 1R 2 o R BRI AN B, SR B UL R e T T
TRPEA T b, AR 5] 5 23 2 B BT 7005 10 I AR S5 B B B e R B ARG, H DRI SR ARSATS 75 a3
—BIIE,

BifAEEARERBHEE S B R M BRGaTT

Xl
5]\ BB A 5 3 — PR 25

BT 20 e 47 P9 [ AR s S G PR o 1 A e s S B B 2 S AR 0, SR RS 6 B R e
ZIPIRARHE , SRS IRPUR ST R, I PUR SR TT TR A 25 A, R R SR TT
2SI SIG (I

Fiks [EE AT 2018 4F 1 H—2024 4 12 H E=BeloE i 4 i B e RSB, Guirt o
RN B R SRS ARE DL R B A AN R IR ARG 45 R R YT 29
o

G LI\ 82 R, RN 114 bR, AP E MR 5 69.30%, LA %R R JE 4
NE, BRI mEHERE RS .. ARG RER, SREMEREN T HER. M,
B, ST VT UK, NEHRINAFIE 90.91%, XMAHR. WK RN %
e 64.71%, 47.06%, XFRMEVERRAINYIR RN 2555l 27.27%H1 33.33%, *f HA T B 25
YIS — e RN A . JUEAYNE SR, Dt SRR, FEUL MG NE, FEHN
Jti B RS LARIE, 5 8.54%; JidiEmRA—HZ A 19.51%.

S EPTN RS AR R B R R AN ST O R ERE, EENHNPEA N ER, 1]
AR 2R AT e — P 2 B G A BT B 259
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BT SR A H AR 1T R+ 3 A VI BR AR I FACEBAL
RANERERSFAGANRTHNAR

Xwfar, A, R B0
RS — R R Y8 B LR B

HE: W+ iR UIBA (PD) GFAREAEY (SSD HIMSI G R, F¢8 A WA R 4 H
B APTW) $AlF-ART7 2% SSI RN .

Jri: BB T 600 #ilH:% PD FAREEIIGIKTTE. RAZEFEE Logistic [BIH3HiHE SSI
(R FE R R 3R s i T AR FT R R AT AL S e P VP 3 B, SIHT IPTW P 2H [l B f 32 1T P
BRI R F TFARTT S SSI I E LK.

R, LHAREAMER, RITEESR (PBD) « FARBEIEK . A b i 85 hn bl AR A &
A2 PD RJE&E SSI NI ERRER (P <0.05) . £ IPTW B3 Sz B 20 a3 28 bhAr &
Bt OhrdEfI % < 0.0 Ja, #E—L i 7 FARIT AN SSI AL .

g H T AR N GERIE SR AT ARG G R R 2s IPTW 1R A 20 B T I
IRIEBEA, S PD ARG EEGL T & T AR RS R R ER T R g IR0 F = 2 0 4 .

AT EREEMIMIART FARRPAL TN o N E R

PRBE L. PRaer T WRSEEE L. WIZE T PMEME 1AL RALE 12
1. VUK A48 R B2 e
2. TUJIR A4 Py B

HE: BEEEEMERNRR, NTERERKTR 2R EMSMEFERRIL, ARG FAREAL
SRS TR BRI 7 A KA R (] R LR R . ARSI 7 2K Logistic [BIA PR AL,
ZIRT MR SR EIE R N T, ML AR I RS R R R R . ARG EHA
T RETERANRIA JG T ARG T (R BCIR, S 25 B A MR RE RS, ST MR R
FUIGIREE G AL RS, R R R 5T 7 Al 34T e 2

i R4k % PubMed. Web of Science. HIM. J 72851, NBIAMEIA G SSI R T
FHORHIN TR RIS AR T X R LiR, $RBUBIAYRAY  FEAR SR TR . BAYPERE (AUC. #HERf
R RPUE. FERE) « WIFAESRRER, JETEESGE .

iR WIPIAFIRERM, P IR SSI Tl b I REFHE /7. Stox i 5e
fitidee: VIR A S5 Bl e, TN AP R4 (ANN) . BEHLARPR(RF)SS 5 ALas 2 3] Sk i vr s A
AUC & 0.951 (95%Cl: 0.943-0.964) , #E#i% 0.902, LT 14 Logistic [HlAFA (AUC
0.948) ;b3 —THUEHXof J6g fis 5% it Pt 1) B AR I it 8 9 i RE FRIAHE 72 7, XGBoost A5 28 22 i [R] 408 4 F
AUC 2y 0.898, FJHI T~ H AN A Bl 6 fies 5 Jfs vt D7) B AR 26588 BBl T2 AR A A i3 9 AR P e 0 XU DAl 5 4

90



522 i SIFIC B4 10 Jif OFCID B4 k4> W g

JREH. RN OUR, B TR S AL a4 2T 1 0 SR i SRR A 07 1 R K 70 &1 10U
15 89.9%, “TEIKEEE 90.1%, WIBIMAR. SIARE SRERGT D R H s AR N TR RERES
Wi iR/ 20%, A T BE T J5 JF ACRE TN HEff %<1k 85%.

gk NTHEBESAREMSNEIARIS SSI TN A I H 4120 N ANME,  Fo BRI T4 7%,
B EIG AN RIS = . ATREREPEA AL . BE i T A SRR OIS AROR TG A HERE 2 L AT E R A1
FRUSIE . AR RL & A TR AL SORIINIAT,  DAHESD ALY BB T 72 1 i R 5 e A
N SRR R SE B SR AT 5 T AL,

ETAMRELNSRFEINSHEAEERG
FABLLARH AL M REAE ST

ATAER L ESSR N wE L EE 2 2
1. R BRIT L2 AR B
2. T LR

WM. HIY BT 2 ML S BIE N EDE ARG FARMAES (SSD KB TRIER, It
BN RIS R (TN 5 e, B E e PR S VR v £ 5 3 B il s A A T T SR m S L B

Fi: FIBMEER 2021 4 1 H & 2023 4F 12 A7ET R = F AR R BLAT A R E e AR 1199
BB EIRIR TR, KA LASSO [FIJH43#7 (Least Absolute Shrinkage and Selection Operator)
RO TIINAS &, BTMAEMZ (NND |« SR ENL (SYVM) | BN (RF) | Logistic [l
H (LR)  $e3EM (DT « FhaE M- (NB) JKiluibh FEFEF+ (XGBoost) 5 7 Fhblas > Hik
BT, I P s TARRR 26 FIAR (AUC)  HERARE. REBUE. R, HHRE,
F1 28055 2 4E3RhR Pl M e B Y, JER V-SRI AR (SHAP) J5 % S A B AT 7]
PRALARRE o

FR. 1199 flEE T, REKREFRIBLEY (SSI) 39 #, BKYLFE A 3.25%. LASSO [A] )14
ARG C RBMEA. RJEHE 3 KA. REHEIE. REH 3 RAERIES BT AR
AR A MUE S G TR 7. 78 7 FLES 5 IR, XGBoost BRI E A, H AUC X%
0.849, k. RBUE K7 EELEE N RFR I T HAWE AL . SHAP Hdfridt—PiFst 7 ik
[iipring g ERER T RICRIS s S G

S5 T XGBoost HkME FIEAE A E e ARG SSI XU TR AL ELAT 8 57 (0 300 4 e 5 mT e ek
REA A BHEE YN RORSHE R S B = fE NBE, XML Ak BT AR 1094 2 5 A o 00 PR N A
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% FRMER SRR B 7E Bl AR ARG R B9 L A

ETF
PR BN R B

HE: W E FH R I LEAR IR, REFRTEZS"LITE CEARITE K5
T, Z2BHME (multi-disciplinary team, MDT) 5 & TR U I 7E AR 1K Se b 42 P A 5 # vp 3
FH IS BRBUR
Ji: ¥ 2024 4 7 H—2025 4 12 H A2 =R G EBR AR F AR GIE AR TN R . 2024
E7T—12 AT, 2025 45 1—6 H . 2025 4 7—12 A2 TH/E 8 B 5 B,
#EAL MDT MU A M, St B Ml — 1] 80 e B3t — o 14 T T — 2 A B B élﬂ%lﬂi
IR B, (EBIE S PRI % B B AR IR G B A D F R AR AT LR
GR: TR, ZBREREGEE. KIKEHE%E0 0 H 68.60%. 63.96% % % #&TF % 91.35%.
91.45% (¥ P <0.001) ; TR AP YARET 0.5~1 /IMEFLAZ53, 1Y) OF AR 1A
24 24 /NI NIEZPR ST 62.07%. 76.97%ETHE 87.72%. 92.78% (3 P <0.001) ; FAH
M@%$\ﬁEW%ﬁE%%M&Q%%\Q&%%ﬁ&ﬂ%\aﬁ%(ﬁP<Q%>;I%%D
FARFALE G 0.23%F4% % 0.14% (P >0.05) .
i ZHPHMERC A BRI, RS 20T, R G R ek
PAEm B R, 1 RGO B B R B A BORHE) &

ERITFLES PDCA BN EMESEEER

A TR
JRHR TR B

B MEFEMCMMEL (VCAD ERKAERRK . BnEST 7, Kb 2024 4 4~9 H4b
M4 3 BE R P i B AR AT %40 89.95%, Ak 75 it & ik .

Jik: 2025 4F 2~10 HEOLEEEST] CQI /M, KA PDCA 1M I e esidiudt . Plan [ Bdid
B A ETE R NWUINEAAR R 4T, B0 RORBREA 2 . B, WSIE A e =K
FH, BEHATEHFF 95%:; Do MLt =TSR T MEE R N gIn)MA R, @ikt
PR AR A 5 Gl AE L . AT TV 3570 G Bl B AR ME AL D i ) i AR B Check BYBXAEZE4E
— B AARHEUER 2025 4F 4~9 AHHENT HEEGE R Act B BUS AR AL, BRERILAE AR 2
FREU T %

BB TG M SRS AT R i 89.95% $EFHE 95.15%, AFsTHE HER; [FH
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VCAI K *EZH 0.65%0f% % 0.07%0, FFlREE. SFEFHIIERE 100%, FLAYTE ] K.
BRIV TGS, FERURAEL . AT I 5 B A

Zid: Z¥FHhFE PDCA TR G BRI . brdb b st frbs, vl B 57t s 54
BESMAEBEHEEIATR, A FE MR B R AR, &AL A ER B e N

RBTE R S FARIBLLRRMARER

T XA, R EHEIR. iR, ERE. B
WS BHSOR 20 Sk e 2 e 5 — MY I = B

FARIALEG: (Surgical Site Infection, SSI) JEAMRMIURH WK AE, AHT R AER 9B
PEAR R AT, H PS5 IEZ Py NI T SRR 2 T e M . ARG AT B
R IRIBTTSR BRIZERU BRI B 0N, BINTES IR BIE. ToZ AP R A5 I
PR X EOR AL, 0 EE il i K sIE IR M AR E O E (CHG) flERBHREH RS
JTRGL S SRR R SCht e A, I RRE RS EORM A AT . DA TR IEESE M. AT
AR PRI Z M, A el CHG Btwivetfl; &2, el T AR 5%
S PUEARA: FLEALBRARX TR, WHETEETARGH RIS, ™27k Bk
Bl PRSC B SRR A BB LY, AHSCAREALIRAE RN SSI SR AL 1A R IF L& H S
WAL . ASLE NS RETT IR . 0B ARA AT BB v 2 AR S BB A 3
HEZh SSI LRE B2 i B RFE: it

ISFRERS EHWARE S BRNTIT

JEE N
JRAE NRERRE

HE: 2Hrdfi 2006-2025 I AR H W2 H 24 B K20 2 2680, NI PR & 2%k A bt g 25 At
B IES %

ik F WHONET 5.6 K PEx$3kFt 2006 4F 1 H ~2025 4 12 H 40 i 25 Wil ZERk k47 041, AR
Y 5 [ e AR AN 256 = bR vEAL I ST (CLSI) 2025 48 HIi bt ) 2 i 265k

ZE. MRSA 7B 2006 ) 62.1%F4% ] 2013 4] 30.8%, 2014-2025 4E1E 29.0% % 41%!H]
Werh. THRRTT R0 B A B B3 2006 £ 11.8%iRi#E 7% 2012 4EH) 62.4%,
2013-2025 F-4E 54.3% % 68.8%I[A1H 3. Ml kT 5 A SR B I TR 1Y) 40 B9 6 72 2006 & 2013 4F
] B4R N A%, | 40.2%[4 3 25.1%, 2014-2024 fE7E 22.4%Z 33.9%[) k5, 2025 4EREA
16.8%. Mk B2l 28 7 B M B I 0 B R 0% 4F BHE%, B 2006 1 1.7% EFHE] 2023 4
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1) 22.7%, 2024 FEITIE TR, 2025 7B %N 15.0%. b T 500 2K R0 3 1) 70 B % B
2006 Ef1 0.4%, & FF+-% 2024 41 5.7%, 2025 E/H153 E 2K 5.4%.

gk RS L 10 FR 22 Eill 25 5 70 5 2845 B4, R 28 v 3510 B0 Bk 75 B M R0 A
LIV 2% B R 3E FIHESS, R4k a2 Em 25 i 1 IR R S EA TR 4, T
= B i g A

ICU Z2FERBETNREBERBES I ZHE
EReik S 1A p0fe b B R S UM R B A E

FERE L Bl BUEL mAL E L R XA 2 BREE T
1. Balmiigg— NREEFE
2. FRMITH SRAT XA IS £ ) 0

HE: i mERy 8 B IR S B 25602 A5 (CRAB) [ B 3RAS 1T 4 (1 /& [ (X
=, WEZFEE ST AR TR, Jyils R b e s i AT . R AR A e = S
A

Jik: IEE 2019 4F 01 A & 2024 4 12 A Rl 5 — NRERE ICU 2161 142 fil29 E= B kg1
fifi % 3, %F CRAB BYLRM D NIEGA (n=66) FHEGA (n=76) . UHEHEH N5k
G PRARFAE . A AR bR SR T Bt ,  DUR R R i i ia i e el R &=, R Z I E Logistic [F117
SIATEESL TR . B EE R EE R, H ROC HIZRFN DCA i 2w A5E 7Y i Tl 4 R0
I PAC SI2 FH PR EA T VA

R, pRESWEY, ZBURE (P=0.001) . HLWEES (P=0.001) . ik B &
(P=0.014) . YT (P=0.001) . HAME T E (P=0.045) . K40 2 Eb 3 m
(P=0.014) . AR ZHE (P=0.001) K& C KMHEHKF-THE (P=0.023) %5 CRAB EKHLAHK
Z A& Logistic [HH @7, HUMEES (OR=14.010, 95%CI:3.878~50.611, P=0.001) . & ¥
¥R M E (OR=1.005, 95%CI:1.000~1.009, P=0.032) K C &kMNEHHE (OR=1.092,
95%CI:1.027~1.161, P=0.005) »& CRAB EIHIMAL G F . %A E APACHEI #47r. &iH
KA DL K SR B AR S, BT A B R TR A i & T I CAUC) B 0.845
(95%CI:0.773~0.920) , UiPH LA BARGRMFNGEE 7 dhah, IRRESHrithzk (DCA)
B IR T F N 1) TS 2R N R e 5 v ) ] N A

it AW SR BRI AT R VRS ICU 24 58 CRAB LA (AUC=0.845) , Ml
IREHI S B e AT TSRS R AL IR AR, DU CRAB LR A= 2 F I B TS
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EfEIS IR I8 B-MEtRRERAE A e R ARERITED:
—IRE F I 4 ST SR

FEFFEL RMIR 2, SR XL SRR L ERE L VO L &L BEE L SN L ekt
1. BRI AR
2. ZARER IR 50 — MR R

BB @M@ ZA 24 H B PR (SARIMA) , TRINEES Y% E (ICU) =i
Ik B- Ik fGEE (ESBLS) fiti 28 vu TR A B RIRAT a5, SR Bt SR e By 4 S A i S e Tk 4
Tk FUBEIE 2020 45 1 H & 2024 4F 12 AR = HERE 1ICU B ARAS 43 85 T 4 578
HEEHE, St AEr” ESBLs Wkf %, @R TEF . ¥ 2020 £ 1 H-2024 4 12 A HHkEE
NG, FS7 SARIMA KR, SR F DU BHEN] (BIC) HIBRZE A M SIS e 28, JF
PA 2025 4F 1 H—6 H S brdidi 1 5 ik A2 PEAl A5 B TR0l 14 e o

L. 2020 4F 1 H-2024 4 12 H3tiiis 30 421 BfERL s, SR il 4 A5 1930 #k, H
Hi* ESBLs Wbk 197 #k, SEHZEAN 10.21%. FEE ICU MR EREE, LJLE ICU &
(48.65%) , HINEZ ICU (14.08%) FAFLAEL ICU (13.15%) o i A 7l 45 7L A
SARIMA (1, 1, 1) (0, 1, 1> 12, Hir#Eftk BIC {H K~ 3.380, #%kZF5iEiL Ljung-Box Q &
4% (Q=9.179, P=0.868) . 2025 4F 1-6 H fillife Hi % 5 5Pr{E LI, ~FIAERT 1R 2 -4.65%,
- H ZBMETE N 95% B A5 X AN, BALA KT,

L. SARIMA BAAEAE A XL ICU 72 ESBLs Mili & e FB B AT BT S K%, seolk
FHTI, AR e () RS AN B PR TR A A TR, A B T HES R G i) A 2 M e
BT AT

ETSW RS EEESERAEERFROURSH

Bbids. HkF5EE . 0I5
ESA N NN

HE: TG EAELZEMZARE (MDRO) BEEFIH AL,

Fik: i 2023 4 1 H— 2023 4 12 H AT 263 512 i 24 1tk 3 A B4, 2024 45 1 H
—2024 4 12 A1) 398 15 2 HiN 25 B Ak AR R 2H . ko R 2 4 22 SR 24 1 2 e SRR 4 T S5 4%
HIBARIE P REAT B, WS HAEX IR Bl PR 230 TG B i B . LA 2 N 245 14 B
PR (FTAKMER, EEAER. RECMERERAE R, BEEER, MR, FRiRE,
YT ) VR, BB DU 2P R A A% 5 KB 206 YT 5 SR kAR e 1 22
o
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LR Wg24 MDRO EERB G KRR T AR, ZRAL%E L (P<0.05) . WEAFELE
i 25 B B e i V4 S 2 . BB i G628, LLABUI 290367 B SR Sk A R S T, %
mT AR, ZguitEadr, ERAAREE (P<0.05) .

Shil: ZELTIIFREN N 2 Eil 25 0 B A B A, AMERENS BRI ST Z M M EIRE, SE
DL TR S ks, R REAR SRS BRS, IR E AN G BRI KT, 252 Eild
AR, R AR ERE.

ETEEUS ARG R BERIIAFRN
A EMAGE BAFHEF SR A

BemAs . Bk

ESA R NN

HE: BRIHE BN Z RS e AN TSR E L Eff 255 (MDRO) & HL 45 o 1) B FH R
J5ik: DL 2025 4F 1 H-2025 4F 12 A (W2 B 25w E b B 8T, RIUE B2 Rafa vl
REN TR, DL 2024 4F 1 H-2024 4 12 H 12 i 25 g 4 B S E R R A, REUE Geiisfa
SUETERR, RN 2R 56 L 405 1 1) MDRO &4k £ . MDRO K. HU# 254 fd
G2 . MDRO BifEthiti i se 225, KA t fi gl MDRO B4 s KR P33 Bt K
B2 5

LR, THAM MDRO ERgE kR, MDRO EiatHH LKL MDRO Bk ey (ufFET
PARME, IR AK R, BEEES. BRRLOER. FriRE, DnTHE. DAP
AL IR RGN, TP A AR B m TR, S90055
fr, ZRHRAEZEME (P<0.05) . MDRO &4k m K FHE IR REBE TXHRA, ZFB6%
2R X (P<0.05) .

Gil: 5EMZ R GG E B D) TS B U RE 08 - TR 55 N\ D3R B 15 0 e IR PR AT 7D B, PR
MDRO &Pt gk A%, MVGHE AV GBI, ek e kg, b g MR 25Tk o

ET XI5 E R B kS B M5
RRAES FRITRESHOMR

BN R BAE. BT Wl
TR IR BB

HE: @it 22 fE 17 R =W EREERPHE (Intensive care unit, ICU) BT E5)H A K&
W G, BT 70 BRI AR B MG K R e R A (Carbapenem-resistant Klebsiella
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pneumoniae, CRKP) [ AEMn 4 B R AR, h % B 25 B A B S 5 K45 .

Ji: WihE 2020 4F 12 A% 2021 4F 1 H 7 20 17 Z=WIERE ICU R B B R 3
MG AR I 70 ¥k CRKP, AZERZLNF 53T 7518, 12H CSI 1.4 ARk
(K% A 575140 (Multilocus sequence typing,MLST) . FikiZiA, iz ArcMapl10.8 % fHh
LB %2 iy CRKP [ ST B Aidh &, 12 MORPHEUS #4h4:p CRKP HIF KL AT 3, I
iz FigTree v1.4.4 B 2 £ KRBT (maximum likelihood tree, MLT) 34 B ik 18] ) &) 5 2%
ZEEL. 70 bk CRKP 3L 10 ff ST %Y, DL ST11. ST15 AESifi4T ST AL, ikl 24 Mk,
055 2 R T 25 3L I S B8 AR T 0RE, MLT ISR N A TR, &4 A RV TE S R4
i

Zik: IH CRKP MM ATLHAENMIR ., FANEIECNE S, FVEME ST BRFEE 5 FiRHsope
P, APTES DX PN I 26 T (O RR 155, R 1A 2000 T e 0 5 = 80y e = T T 243 1 PO o 4 28 O B2

EF AN S EMAGEEHFIZEFERNEILEAAZEFARE

AL
AL BRTT (A I & A BE B

HEJ: WAL G0 2 S 245 18 S 42 15 O I 2L 24 B G TRk & .

Jik: WARRE 358 4SS N AT R A, BIORG TS . SR AR IEVERT N GE 1)
20 BEFGHAT 2 BB FKEH, FEPMETRIBM R BUSREFA R4 RA Cronbach's a
ZEH Spearson AHIE 3 Mk B 35 IR AR AR R S AR AR B EERIRRE, VP LSRR

HiR: AFRAL. BRRS %00 BEE RSN RN 2 i 2w mis S ARG O 2 R B A B
#Z% (P<0.05) . PIsHZHAUB AR B 0.847 1 0.851. 4 1 4 & Z454R1) Kendall's W {E 74
I’y 0.135~0.431, % 2 %74 0.129~0.480. #IL LR 2 HEil 2 1 i 45k R B4 3 A>—HIEFF-
9 MRARMM 26 N =dRbr. fRAEEMEIE M BMETEE A 3.84~4.95, & F REVEEN
0.04~0.13. T2y I-Ek R rh—RIBFR A —ZIEHR1 Cronbach's a iy 0.738~0.876, %
W B Fabrik 24 RIFI A — 20k . KA Spearman AH A6 70 BT it 24 B 12 ) 55 744 R 48R0
T BERSERIRE, v {EERE 231 0.752~0.934 F1 0.584~0.927 (¥ P<0.05) . £ HHZ55H
RGN . R 28 BT B 24 ) A i R i 24 1 4 o 5 R A R N S A BT IR (P<0.05)
FLEARMNME. VRAE S B3 8 it v 58 5 i 24 B 22 0 55 320k & B 5 38 Br At &
(P<0.05) . Zidsr Il RIGIR G, RPN TR 2 5 24 B A OGN 1R IR 22 98 72 B 2 35 42
(P<0.05)

Gt AFEBRAL. BFR. 220 BE= RSN GO0 2 i 25 5 iR sV RS ZE R EOR, KTES A
G B B G SN AT AR OGBS NG R T 22 BN 24 1 B Bt SR A (R B 428 o AT 90 Ja N D 24 1 428 i 355 7 A
RATH S PAK 2 I 25 IR G R IR . KR PURM AR, HTBEREE AR £ E
T} 245 B A S SR AR
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T R = BT M EAE R F R B
5 E S EMAERARRERERSH

=
3

JRAHR T 2 N B ER B

B 0B A DR SR 3 R a8 2 B 24 1R 8 YRR B SE R R 3R, I PR B 128 B AR 90
Fik: [FEEGIN 2020 4 1 H—2026 4 3 A3 = H & HAE R R} 14010 FF B g, Hk
YL N 5 22 S 24 B e P I G 300 ), ARG R I 13710 il SR B A2 R R AR
logistic [A1 )35 Hr i sz R R %, it ROC Hi 2k iE Al B X 43 R

GR: ZRESER, FER RS, REEE. FRFAR. KARE. Pim iy iR,
RHPTBE 259 IUE R 8 B 2 5 B WP R, oD bk i i R . R
T REE MDRO B IR fERG R 36 (P<0.05) . 7% ROC #hiZk N #! AUC S 0.923
(95% C10.912-0.934) , REFFE 86.7%, AL 89.2%.

ik HRERFRHE R E 2 B 24 B B R G2 2 PRI R, I PR AT X bR £ 6 R B R HORS
AR I, BRI XU

Predicting Ventilator-Associated Pneumonia from
Multi-site Respiratory Specimens Using
Microbial Community Dynamics

Yujia Liu,Dongsheng Cheng

Yantai Yuhuangding Hospital

Background: Ventilator-associated pneumonia (VAP) remains a major challenge in intensive
care. The predictive value of dynamic changes in the respiratory microbiome across multiple
anatomical sites remains underexplored.

Methods: This study utilized a prospective cohort of 140 mechanically ventilated patients.
Microbial data from bronchoalveolar lavage fluid (BALF), nasopharyngeal swabs (Nasal), and
oropharyngeal secretions (TS) were collected at multiple time points. After preprocessing and
dynamic feature calculation, machine learning models were developed and interpreted using
SHAP analysis. A multimodal fusion model integrating predictions from single-source models was
constructed.

Results: Baseline microbial diversity did not differentiate VAP patients. However, the k-nearest
neighbors (KNN) algorithm effectively captured predictive signals from microbial abundance
slopes over time. The BALF-based model performed best (AUC=0.764), followed by Nasal
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(AUC=0.678) and TS (AUC=0.608) models. Key microbial predictors included dynamic changes
in Alloprevotella, Fusobacterium, Dialister, and so on. The multimodal fusion model (Voting
integration) significantly outperformed all single-source models, achieving an AUC of 0.964.
Conclusion: Dynamic microbial changes are superior to static baseline assessments for VAP
prediction. Integrating multi-site microbiome data through a fusion model dramatically enhances
predictive accuracy, offering a novel approach for early VAP risk stratification.

# blaNDM i 258 B i B B 25 b 5 2 B (A ERLE MM 53

ey
FAJTERRER AR R NRER IR AR R AR B

BB XTBE 45 blanowm i 24 5 R Rk S 5 A i 2450 2 SO B0 (CRKP) AT [RIVETE 7 #r, B
HAERE N3 A S5 RAT IS 0L

i W RE NRIERLFT B CRKP Wtk 7k CARYE CLSI S, AT T i 22 140
TR, JFiEIT PCR J7ikmA 30 PRIEHRAETTN 255 A blaNDM. Xt 30 #kE#RH ERIC-PCR
JiEA T FCENEE, R B UG o B AR Sk e AT RO A B S, FHEIE NTSYSpe Z250 it
AP BT A, B JE15H Jaccard BHLARME REERE S s AL BR B AR R, IR AR AT Xt
ERATEAE T A ARALRE >0.75, WA E A E —RAT SRR, AN FRAT SRR .

ShiR: 30 PE#EHY blaNDM fif 25 25 (1) CRKP B ARIAT b FE R LR E0A] 20 )\, Budd T 28
8 ¥k, 12574k, K6k, V5K, V. VI. VIL VIPUAKA0% 16k, &2 50 BEREAE IR AR R
FEREHOR A

5t ERIC-PCR 7k EJ T8, iR v EE VMR, AW blaNDM i 24 35 K i) i pk AL 4 8 4
AFZEG, AHARERE—RI =R RRAT, MRERAS T AR E, XEFEEGRES N RS
FEEM, RECTY N E RS, EEX s BRI A, XA R PR S ST IR AR R, FETF T
A, Bk HAEAS [ D3 9 BGAT

87 blakpc TAZEE NS BB LMK 5 BIRERRIEMR

AR
FAJTERRER AR R NRER R AR R AR B

HE: XBEN I blawpe i 253E P AR 22 0 25/l 28 5o 50 1E (CRKP) AT RIVEIE DM, Wl
HAERE N BT SIAT I DL
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T WEET AR NRERCIGIKET 70 25 1) CRKP Bk, ARl B R4 My B0 0 i 56 F oy 1 AR 4 25 5
AT, O blakpe MYZ5EER, HLit 30 k. RAGI AR EEEHEA TS (ERIC) -
PCR Jji%, xifali blakpe i 243 K (1 B AR F R PEREAT W 7L . o iR sk sEie i, @id Image
Lab 3.0 HEMZEIE D HrEk AT 26 i R 04, K E I EEIZ ] NTSYSpe R Hrik fFat AT
REEE, 5 Jaccard BALAHIE RBGERE LB M FE B, FER AR IS 3T 8% b, M
AEE>0.75 BT E N R AT Se R, ARMUE <0.75 [ s AN RIAAT TE FE A «

Z5R: 30 PR blakpe M 253E K CRKP & PRILAT 7 BERFR UK BT 2000 )\ N2, 604 128 13
th, T287Hk, TMIEARE, V28K, V. VIL VIL VIZES Lk, b 1285 11 8 mn By 3= 20 A
THEAE M S R EFEF

Z5: ERIC-PCR JiERAT m IR ENE S RIS, AT blakpe i 255 R ¥ 18 Pk O 7E BAE
W E RBEEEPHE ST ES, HONF — SO BERE, IR A BB i i 1 EER A 2T B, W
BT, UIWrRikiee, @ HAE e brya i ARG 0 3 U fR20

ST11 BEHE BIHH 2o 2 5o B E N 252 E 25 FHEM 3T

AR
P RRER AR R B NRERRR) R R BB

HEJ: 04 X ST A5 5 i 245 )i 28 v f5 10w (CRKP) IR 24 B R85 7 185 0L

i W RE NRERIER D 21 CRKP Rk, RHAZAEFHIDE (MLST) HARXFT4l
NTEREHEAT 2081, Wikl ST11 % CRKP 40 ¥R AA KB Fe vt G, @it 4 4L 7 i,
AT FCN 24 35 DR 485 A 0

SiR: 40tk ST11 2 CRKP bk =R T BR (19 Bk, 47.5%) . JEERE (10 £k,
25.0%) . I (8 #k, 20.0%) EhrA, A TEAERTE (14 P, 35.0%) . FFIREL (6
15.0%) Z5kl=, HEBAERDM. FIH Genbank BLAST #fh /#4341 Fpa 5, ST11 7
CRKP I (T 24 2L R A 45 B- N Ik i 25 368, DL KPC-1 (40 #£) . TEM-1 (35 #k) .
CTX-M-65 (31 #%)  SHV-187 (26 k) FE; ZHHEE M A ERE L rmtB (37 #k) . ANT(3")-
lla (17 %)  APH(3)-la (11 #k) R HABZEHZEFELL ramA (36 ) + sul2 (19 #F) . tet A
(A7 #) NE.

Shiit: ST11 B! CRKP BEPkIE™ Z MBI 2555, EO W T M A AR i 2%, %5l &k
S NREM, JFRIE CRKP M 255K AT, DAERICA R, KT TRE R k> CRKP 7ERE
P IR
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REEER SRR FEEHHASTRANRERNHAR

AR XL
FAJTERRER AR R NRER IR AR R AR B

B A R i sR sy 2okt (Surface-Enhanced Raman Scattering, SERS) AR BL#E %
A PP 25 & i VB 2T B3R (MRSA) 5 A EBUR & i A B £ 3k (MSSA) |, NImIRIR
HL4% MRSA B HERT R4 o

s WA RE NRERL T B 250 % e 5 4 BE TN MRSA fl MSSA Ritk& 10
o AR IE L IIAOKRARBR. (AgNPs +) {F4 SERS L, Kfrill ARG RS AgNPs +/&
% MRSA@AgNPs+E{ MSSA@AgNPs+E &4, BU&EE GMEAMIMBR &S B, fFAR
KT, RAE A 26O E MRSA 5 MSSA ) SERS f840i Uk s 5dE . i SIMCA
14.1 B AR prisc S i PR S0 i 54T OPLS-DA 434 EEXT

L. SERS fggU™it iR, )G 700-800cm-1 WEEE N, MRSA HEHEMIEMHELT MSSA,
P AIAEAE R B2 5. 4 OPLS-DA i tbxt, SERS i ARREWS AT XX 4> MRSA fll MSSA Ttk .
4. SERS FARREMPIE L MRSA il MSSA Bk, AT T X 24 1 5 R 24 B 1048 e o 7,
A 55 Qs 7R 48 Ji AL, SERS BARTTL) T SRIR =0 MRSA Bk IIR 5 BF ], il R A
X HE AT RS HE B 1 5 U IR T AR AL TR R

ERETIASERAEG TR AL XERN AR

LI eE A
bt e X S AR X A AR S G

HE: FEEEX AR O FRm ) LB R KR se L KIPTE 2508 B 3

BIRFEAG, ERZANABE. W0 27 BRG], 2 Eif25% (MDRO) BN A8 UK AL

BAAAEE Z WIS . R GHZ12ITIZ T Lhs, WAL MDRO AT Tk R, WD

BTG R LR, B Z BRI MDRO U A0 2 P Ak S AR 4

Fi: DLAH 2025 4F 1—6 HONTTRTE B, T3 B Re B B 2025 4F 7—12 H Lt &

GLRTE T, SEERUR RN, TFRES B SR SR Bt B
KIAPUBRIIRTT 5 fi NFRIE S e 1 5 IR G 0] T Bh TR 2T, A BT Bl S AR iR . 2 X2y B B
SEAG BT A R M B S RO IR, VRS T A E S, PR ATHUE 259 0 B AE F FRAE

B ST B MDRO friZ, EHFEAMKME, REMERBEITFEHEE, EFE AR

MDRO B8R E %G #2, THUERERA x5, P<0.05 NZERHASRITFE L.

ZR: YL EYETIE, MDRO i ZHTTAT 3.12%F% % 1.05%, F TEAMKMZH 88.45%
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THE 95.36%, MEMIARMHTEAKEN 75.21% RTFE 96.83%, FES5 A\ RBEMIREZE
WA 1 82.50%2 T & 98.20%, &LiHEIrTTlRT /5 L, ZRIAKSH#E L (P<0.05) .
S EREZEITHUEIVIRE MDRO ZR&WiE7 %, WEEX I 12 TIERRE, Va5 Ak
PEog, PR EIRSBURAT R, A AR N2 B AR AR, RE 8 Rh I R IR L B A AR
T R DX 3PN 3 2 BT LA HE ) R

RESZ2ERUATHSMREMEFAEDIH

BUNG . BEE TRIENT. THBERS
TR R 25 K22 5 — IR B Bt

B WIEREERE Y = (ICU) KA M — il i 5 B M S 00 2 A B SR A F AT IR B 04T,
N2 EN 25 T BB P P i 25

g R ERERYE (ICU) 20254 3 H 7 HE 3 A 20 HEGH I 5 FIR ik T 5% 2560 2 A 5h
FRVR P S AT IRAT R A AT . PR AR S R b 4 e A2 0t e . SR SR S MR it A T T
.

SRR 5 G B R S RS B P B A T = AN IR, 2 BRI 2 B X s
1 BIAHEE A o TR PREE P A I IR 5 PPIRLIE S TR 16 CRAB bRk 3 5 RS, IRk
SR L B R AR TR YA AR, R N LT RVE SR . 2t AR .

BEi: MRS BRSO 2 AT R A S TE S P KHE A, RO RIS s i VA S, DA IEER
B R e 2 R AR R A

2020—2025 F R =HEREFEEREE
% B A E REEHE ST R R

SRR L BRI 2L XN ORERT T
1 AHEHOR MR B GAb R 2552 e B e = B
2. TN RS B (10 B2 24 2 e B s = )

HE: SHrEEAb B L B Z5% (MDROS) YL/ AFAE . Bl kU5 S B R Geia s, N
1) 7 K VA B 28 SR M SR LA 4R

Fik: [EEE AT 2020 4F 1 H—2025 4F 12 A3 = H K FEER=265 & 244 53 MDROs & H &L,
FIH Excel STHEMRI R FRAKIR . B2 73 A0 S RGeS FEAT 43R 1 73 B A A 56

ZiR: JLGH MDROs 7811 ¥k, #HFH3# 5 3051 #k (39.06%) . 265~<75 F 417 60.28%.

102



522 i SIFIC B4 10 Jif OFCID B4 k4> W g

ICU Bt= ki th 5 33.74%, F ICU R} = /i 66.26%, HAMIMLE MR (i FEE F0 ol ICU &
HARE R AFICU B ARG 253 B3, DM ICU iy (24.24%) .

g5ik: Z4F MDROs ik AfESE ICU BlEHKZ, HoLIWiE % (9.83%) , {H ICU N
A AL A o 7 A R R S IR GORIER sUR U AL B P 5ms, Insi 13 i & 53A B 2

EF Holt-Winters &
A i8] FF AR B gV B & A A & 31 B BB B B 48 HH 7 A2 R4

FERB Y2, GRS, MAEE L SKRIREE AL W L Rh 20 FXIEE 5. IR 3
1. Balmiigg— NREEFE
2. BB BT BN H Sk iR =
3. MK MY IR 26— BB
4. FRMIT LR
5. FRMITH SRAT X B T £ ) 0

HE: HEZ0 A RS FHIRA#HA (SARIMA) . Holt-Winters. 1% 7 & 35 Z5 45 4 7Y
(ETS) [ Prophet DUt &) 5571 &AL 7E T FH AR P AR 4 0 (0 B & BRTE (MRSAD K th 3 i
JH A 5 A 2

Fi: DL 2020 4E 1 HZE 2024 4F 12 A7 NHLIX MRSA (1) H FER H 5005 2 7 DU AR e A, A
F 2025 4 1 H % 2025 4F 12 H FIEAREATINE, FFECAEC& AL 1) Tl 2R -

Zi%R: 2020 F& 2022 FHE, MRSA frHEEWMHS M EEER FFEBES (x2=17.066,
P<0.001) ; Tm#E A 2023 £ & 2025 FHr e, WmHFEREAEERN EABEE (x2=12.376,
P<0.001) . HFEIFFHI RN, MRSA K2 AFE LA A BRI 2R PR IE . EREBYNG )7 T,
ETS fAEINGE L RMEA . EFRCREN L, Holt-Winters BB LRI A, HiY
JiRiRZE (RMSE) A 2.321, P4 H o HiRZE (MAPE) i 5.204%, “FI4EXTRZE (MAE)
N 1.893; ETS #i#l %k 2z (RMSE=2.801, MAPE=5.388%, MAE=1.990) : Prophet # 7!
(RMSE=2.868, MAPE=5.670%, MAE=2.099) il SARIMA 17! (RMSE=3.249, MAPE=6.329%,
MAE=2.345) [ Fililiks BEAK IR B o

ik DUMIEAY A MILA MRSA (ks HigH I B & RIFITNAEE /7. HF, Holt-Winters #5174
TEAHI T A I TRIRS B B s, AT MRSA A& 1) R T RS2 o8, v K il 58 = B K e Bl
o B UL (=01 e Ao (U 8
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JLEIRA R IR RFIAES ME S 25 :
EAKRE S FEMIRERI LR

F7 3k
R AEIE R PR S e MY i) LR R G

BB HAs) LB S0 3R b AN R 3K 17 JES e R e PRARFAE 5 8 TR 3% S fru4H, D LR AN %o 1k
BRI

Fik: FEEGN 2018 45 8 H % 2025 4F 6 H g )L A O JC bR AS o 40 35 H 36 i Bk B sl bR
FAHEREE AERE Lo ARSI R Aok )Ly, BRSNS AR . REE A, JERBR . SE36
FEIRbR BRI RAVERRAE . BRAEERE L R PUR AR L. R ZFE Logistic [EJA5#7
SRR FEAH RN 2=, KA Poisson [B] A1k {3 B 18] o

HER: LGN 167 BIEIL, H AP ZEMEREIEG 98 B, PRIZERE Y 69 . WS JLREE DA%
FAA G FE X (P<0.001) o FEfBRE G 2 0T Mg iR RHA ) L sRE 3P 5, T bR ek
TR 2 WL F AR L. SR IERTE AL, 287 Bk 0 4 M R G v R L o ey, 3Bt B
K, BRES R FKCF S, 2RO R I, SRR A BEAE (R B sy H O B K L % G4
1) S Y L 8] 10 B v s T R R T 2 RO A S S R M o AR S RS T
FERE G ERw Ja, RO F kB (aOR=4.252, 95% Cl: 2.172-8.326, P<0.001) Fli%3:kH
PERT(EBE R []214 K (aOR=2.676, 95% Cl: 1.202-5.960, P=0.016) 5Z&MpERiE By,
SEE SRR E K YL (aOR=2.043, 95% Cl: 1.079-3.867, P=0.028) . Poisson [A]J]
TR, S5RGIREEGAEL, FEGERE RS AR A C (alRR=1.339, 95% Cl:
1.267-1.451, P<0.001) .

G )LE BRI R I ER E EAE IR R 5. SRR . 1R NI ER AT B 5 S S dH 5 T A7 AE
Fgto FEMEREIRG S MK R GBI IR . S fhl A PO F K E S B 8] BT 2 55
Z ARG, B R FE S R BB A AH G . BRI ER B K E AR R LR B L, U LT
S RO ARG B)L, AEME TR R HEZMCHE R R AT RS 73 2 B o 4 TR 2
BEAKHE .

= AMEERER 2019—2023 £2 ERAEIIE RO

JeoNERL FGHE. SRR, SO, XISER. ERK. A, AR, e
R T iR I e

HE: THENRERERESLFELERNZE (multidrug-resistant organism, MDRO) H
SIS, A e IR L BLHEE Bt MDRO LB 4% SRS SR AR 22 S 1K 38

104



522 i SIFIC B4 10 Jif OFCID B4 k4> W g

Fik: Xt 2019—2023 FREERIKFEMEER (TMUCH) R EE 42 H 494 % MDRO
BEAT RIS T2 0, 6K MDRO far 22 5 [R] 4 [E 20 i 25 i Y (CARSS) 45 3L AT 5L
R, NENLKHRIER 27185 #k, Ht MDRO 494 ¥k, M HI%EN 1.82%. MDRO {4
R E A% (Z2=5.355, P=0.021) . 5[F#] CARSS ##E4H, TMUCH () MDRO FiL4FAs H
IR T ALK« MRSA (40%) I CRPA (34%) & FEJiATH i MDRO # i LUEE N
F (53.64%) , HICKNERGEG: (30.57%) o ¥ (41.7%) FI5IRMBIE EEAKIE. Bl=00
b, FERERbE AL, EERYOR RS E AR RPN E AR RATR RN, BFEEE
(260 %) MPMEHZ MDRO &I Efa NI, I FAFE— e s, KESEXFEKRE
ERYE

i MEEE MDRO EPILHATIR, SIWMERE. brAEd . Bl 2= RE KA TR,
BRI PR T2 s, (A2 EAH&ES, RInsmpim 4 E . B Rl EpiE ke
NBELEI

Study on risk factors and medical burden of multidrug-
resistant organism infection among hospitalized
patients with pneumonia

Hao Wu,jing dai,Yingru Xing

Shanghai Pudong New Area People's Hospital

Background: Multi-drug-resistant organism (MDRO) infections represent a global public health
challenge. Patients hospitalized with pneumonia are prone to secondary MDRO infections, which
can lead to poor prognosis, significantly prolong hospital stays, and increase medical and
economic burdens.

Methods: This single-center retrospective study enrolled 1686 pneumonia patients after 1:2
manual matching. Logistic regression was used to screen independent risk factors for MDRO
infection, and generalized linear models (GLMs) were applied to evaluate the impact of MDRO
infection on hospital stay and medical costs. A nomogram was constructed and validated by ROC
curve and calibration analysis.

Results: A total of 676 MDRO isolates were collected, among which Carbapenem-resistant
Acinetobacter baumannii (CRAB) was the predominant strain, accounting for 30.03% (203/676).
The MDRO group exhibited significantly longer hospital stay (median20.00 vs 9.00 days, P <
0.001) and higher total hospitalization costs (median CNY55,558 vs CNY15,324) than the control
group (all P<0.001). GLM analysis verified that MDRO infection independently increased
hospitalization burden. Seven independent risk factors for MDRO infection were identified. The
nomogram yielded an AUC of 0.820 with favorable calibration and robust predictive performance.
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Conclusions: MDRO infection significantly increases the hospitalization burden among
pneumonia patients. The identified risk factors and validated nomogram may support targeted
hospital MDRO prevention and control strategies.

SERUPRENEREB A
# ICU S EMARRRBEPHINABR

KB REH. £
T X b rh D BE B

HE: RITHELRBROER A TE R MR EY A ICU ZEMZ5E (Multi-Drug Resistant
Organisms, MDRO) f& = &35 i [t B FH AR, NEREMG )7 MDRO it 8B 42 52 L I R AR 48 o

Jik: WREL 2026 4F 1—3 A ILEE ICU YiG i) MDRO SE LB i 42 15 %t IR, St RS
B JEE 2026 4 4—6 HUUATIRIZREHE 43 BIONT-TRAL, SCELARHELBT 3 F S4B wTAl
AR, T UASHE, WIS 8 MR E ZONZ O AR LE R R sl 7R . tRm A
R4 F DAEARZR . SR ATV 355 4 238 X MDRO Fie N A8 SUB B R AR 2R

R THWHAFDLERNE. MEHGEREEERT THIEL, MDRO & WK EREERT
YR, Az R BEA g EE X (P<0.05) .

ik ARIT ICU 2 i 24 1 5538 S htbr v 10 B SR A IR 0 4 B O B SO e, S B S R R AR
HAEAVE S, BB P9 28 SRR G RUR: , o5 B I 3 s e i B &, A IR (A

EfENRFE CRGNB FEHLILHV AR b S RGHE R R SC A 53

JB SR

LTI — NREE B

B T RENL R AR B AR B RS A P s I 7 sCF 100, 98> 1ICU i i 7 87 45 28 o =2 IR 1k
FF B4 (CRGNB) (1 H BUBH W A% 1, VEAL SR IR S5 35 175 Y 35 A0 F DA FE PR IR ELE M 7 5 CRGNB
SEREER G TR AR

Fik: H 20254 1 H 1 H-2025 4F 12 A 31 HA BB 5 = SR G EEERE ICU (F45A E
LR ICU) i i B M S o 22 IRB PR AT B A Rl i PR 2R T DA S AR G AR N L0 AT R A . AR
R PH 2 A7 53 AT CRGNB FRBE S AT 4F A, KB YLBr 42 18 Mtk A7t M ekt . A0 M
SZATHAE] ICU B3 CRCNB & Hi R .

GER:  REZWEM. FECE . DUERCRIEAN 4 RS 317, 598 Ml 54T A IEEFEAR,

CRGNB #5[HER N 7.26%. 4.01%F1 1.28%. 15 CRGNB BHHEAEE R A 54 437, H CRAB
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bR . BEIRPICHIEEER B . S CRGNB £ AR % B MRS 26 2 R s,
CRKP 5 CRAB i i % [#4 & X (P<0.001).

ik ICU HHTHENIIL CRGNB FREEIEIN, FHRIAEE #F MY, SChsmib T A JE7ETH 5
SRR B i, AT 0> CRGNB 6 H I B P A5 338 XU

BT IR RERIE TR E B SR T ERRNEZE S

RIREEL EI 2 AELA L REER T B, ZEEE L. Afk !
1 ITIF BRI T B XN REERE
2 VTFF A IRIN BRI R B2 e

HE: RAZRESININE, RSN EITHUGIT IR T (R HE 5 23h 57 A+ S A T
Jit) BN B B A B (CRED RS RUR

HE: HEN R T EIRE. PEAIMN (CNKI). 482%™ . Cochrane Library . Embase.
PubMed. Medline7 MdEE B EZE 2026 4 1 H AR E NI TEITHLA CRE 3 3hif A ik
HEIRT TR FIEAT Meta 7387, RTBIFFLESE R AIARE PR FBURE 734, R & ok F U 1A
HEAT Bl

G, LA 22 FESCHR, 6 RBENLX IR (RCT), 16 A AEBENLX BT 7 (NRCT). 2520 Hrah 3
BoR, JFRMEREE CRE @M E3NHA, FXTHas R &R R EM. IKUkmE. F A%
SR T T il AT A R AR CRE B 1) & 4B [AH X f& 6 2 [RR=0.46, 95% CI (0.42, 0.50),
P<0.05] .

g JTRAERCEHE = fE B CRE 3 3h i 2 A4 AL T RS AT JUF#% CRE Bt P 38 UG I R o

Clinical Infection and Molecular Characteristics
of Carbapenem-Resistant Organisms
Among Children in China, 2016-2025

RS AT EAETE
HE R R LR B

Background: Carbapenem-resistant organisms (CROs) pose a major threat to children. We
investigated the epidemiological, clinical, and molecular characteristics of pediatric CROs in
China from 2016 to 2025.

Methods: We retrospectively analyzed 3,655 non-duplicate CRO isolates collected at Children’s
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Hospital of Fudan University. Among them, 499 carbapenem-resistant Enterobacterales isolates
and 315 single or multiple CRO infection cases were further evaluated.

Results: The main pathogens were carbapenem-resistant A. baumannii (CRAB, 28.5%), K.
pneumoniae (CRKP, 27.9%), and P. aeruginosa (CRPAE, 15.6%). Isolates were mainly
recovered from intensive care and neonatology units, and 60.2% of patients were neonates or
infants. Resistance to most antimicrobials was high, whereas resistance to tigecycline (0%—0.8%)
and polymyxin B (0.5%-8.0%) remained low. CRKP predominated in blood and urine, while
CRAB was common in respiratory and cerebrospinal fluid specimens. CRAB and CRPAE
declined over time, whereas CRKP resurged after the COVID-19 pandemic. blaNDM-1 (36.1%),
blaNDM-5 (28.5%), and blaKPC-2 (26.9%) were the dominant carbapenemase genes, with ST11-
KPC-KP as the major CRKP subtype. blaKPC-2 was more frequent in invasive infections,
whereas blaNDM was associated with noninvasive infections. Multivariable analysis showed that
prolonged hospitalization and elevated WBC and CRP levels were independently associated with
multiple CRO infection, whereas blaKPC and blaNDM carriage were associated with single CRO
infection. Elevated WBC levels and multiple CRO infection were also linked to severe disease.
Conclusions: blaNDM was the predominant carbapenemase, whereas blaKPC-2 was more
common in invasive infections. Multiple CRO infection was independently associated with severe

illness, supporting continued molecular surveillance and closer monitoring of affected children.

—BHEHFIR NSICU MRS BIE M4
R HEERBRERFRAESTM

WRIESS . BUINZL. #Eor. FwRE. X%
R N

T B A B HE T s BIEAMHE Y% 5 (Neurosurgical Intensive Care Unit, NSICU)
T B 75 B M i % 7a S5 A E  (Carbapenem-resistant Klebsiella pneumoniae, CRKP) {454,
WERITF R A EE, NESF IR AR .

J5¥E: XF 2025 45 1 H 25 H#iHF% NSICU N 4 H-6 H IR ¥ 9 ] CRKP & B B 4u i Bl AT it

ITRSFRE, BREWAEY. 2%, RS PRGBS Z I RARRIE ST E 3 8 4 S H

BTN R BT, H2IGRR S R RO E A H, P[RR = R [ A e i
CRKP BYepi i, GG =7 N REHIMEN. LR FRAEUE®HEE. B TFDIAR
FHTENEE, 5 HTC S I RGTE A R LR R P Rl ek FE 4, X EETTIAT S CRKP e R I J

o AR, VRN AL

ZiR: 31N HM NSICU KA 9 15l CRKP B FEI& AL 5] 56 J5 73 A TREE 4 AL s (8] B[R X 3R A

TR TR AL . S RPN 2 Bl —8. 46T, FIZE CRKP BRI R IR HERE
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WK 6.52% (9/138) FAZE5E S WIK 0.00% (0/160) (x2=10.760, P=0.001) , CRKP #&HiZ
H 62.75% (15/24) B&% 18.18% (4/22) (x3=9.299, P=0.002) . SHu[EN, R}k EE R
JeRAE, PR AE . A SR AE DL PRSI v o B A T AR AR S8 B R G

Zik: FF NSICU BN 25 B R s, PRV A JIA R LR =5 N R s 1 1
TN A8 SURGLA RS, R YRR IR R E A, A 2B S CRKP YR E I
FRACRL = SR EYR,

MR E S ERARRRE R R R RS AE

K
P JE RS IR B Bt

B BRI R 8 2 24 o I G s R SE R R 2R, s S MDRO B 8 XU TR AR AL
ke [EEE R A 20 SR L RHEERE 2019 4F 11 H-2022 4 11 HUA K 476 GlE&wmifl, 20
g6 £ 2 R 24 B R A A AT R U 251, AR 2 R E Logistic [F]J 5341 MDRO & 441 f&
frH R, HIUERTEIERE R, R RIESWEMIEEE MDRO FEYLI T XU 51 2k B Y,
FHPPATAZABE Y R T RIS

R PRRSIERER, T KWENR, BERM . BHEAMEE. PR K,
SESREDT. hOEKERE . SREHE S MDRO LR E MK (p<0.05). Logistic £ H %5
W REBoR, FR. PLEAMEA K. ROoFIKE S E GV 8 T R ME B S
MDRO &G4 7 e [ K 3 (P<0.05). %: T [A1)A 45 R A @ G R T A 2, A8 C f8 4k
0.8640 (95%Cl: 0.8312-10.8987) , REFJE N 86.13%, FrFEAK 88.24%. AKX Hosmet-
Lemeshow #u3% ( X2=10.24, p=0.135>0.05), #2154 HAG 504 1 X o BE A SR B . IR il 2k
i TR 2. DCA Wi il 28 Bom s AR B EAE 0.24~09 B, A FH i FUMIAS AY mfef £ 55 3R 2
i RIBFZHIIZGER ROC ik, 453 E/R AUC A 0.880 (95%CI:0.8400.~0.9200), %55
N 0.7700 (95%CI:0.7000~0.8300), & (& v 0.8800 (95%CI:0.8300~0.9300) . 7 W {E M
0.4780, Z¥4 X PF4r20.4780 43258 4 £ Hfiif 24 B BUR G v] Be XU 1, <0.4780 43 M| % &
T} 245 B U vT B AU . S IdE 2022 4 12 H~2023 4F 12 A Z B EBi it 110 ) 5 VE B Ay ss
UEEH, XA 2k BB AT R AL AMERUE, 110 BIeiEH iR i, SERRgi RN 34 fl IR L &
M2 ER, 76 FIAREEGY; BHY W 2 N 2 T gy 28 ], iRF 6 1l IR 2 H i 24 i 3
82 5, iwH| 6, BIAYILIRHA 12 B, MIEHEZH 89.09%. E#id R IEF & HI5IEAER ROC HiZk,
58 AUC A 0.8300 (95%CI:0.7600-0.9000), #7354 0.7600 (95%CI:0.6700~0.8600),
REE N 0.8300 (95%CI:0.7400~0.9200), #2 7~ i% 51 £k &I 455 8 H A 85 4 i) Tl e g« R
Bootstrap 77X AT A ERIGE, THEF R AUC ¥I{E N 0.8701 (95%CI1:0.8097~0.9305)5
R AUC(0.8418) % 3 L4122 X (P>0.05), FUIEALEAE H BIFEA T IHIX 70 6E 18N
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ikl T PUE AR REBVESRATE R MR T R B R B A MDRO AL
Sl ER . BT UL SR SR i B I 2 I TR, T B % T iR ;B MDRO R JRUK:
e RIR G 22 B 24 SR 1 e AR B8 S5,  RO REUA R T Bt i, oo D I

KE-HERMBRSBHXMATEEHE
I R E ISR B S 15 R 251 T

PRI
EUPE 1) LIPNIL:

B 7 AR B 7 254 2 i 4 50 55 11 1 (Carbapenem-resistant Klebsiella pneumoniae, CRKP)
HIIm PR 7> AR . RGN 25785, O CRKP B2 SR )T S Ak «

JiiER 2021 4F 1 H-2025 4 12 A AR IEARERAR A 5 5 CRKP, i H iR A, F
BT RGBT 245 PR o

iR 1 2021-2025 BB HAEE S KP 6691 £k (/4 10.58%) , H CRKP 1832 fk, 4
K % AE 26.51%-28.06%55 Bl A5 (P>0.05) . CRKP F:E/0 A 78 BAE 3% b (ICU), Hkh
MEWEL WA BRREESRRIZESR, HF ICU 1) CRKP & H R & & s N RHEERL =
(P<0.001) . £ CRKP &4, B 2021 LI XIEG AT (41.83%) , HAENEHE G
bt A . 2021-2025 4 CRKP EfEte HEGHE FAEH, HEFEEZERASRIT¥E X
(P<0.05) . Bt N3k K BUKR RS, CRKP KB K K B2 R 77 8 W S 25 R K (<65%)
T W WA RIBRIH R S W 24523 (35>70%) .

ghit: 35 HAFE CRKP ks B 4ERF KT, BEAMUFEAE T ICU KX, 1 HAFETHE ICU IX, &R
AR B N 5 A 5C T THI R 74548 T AEC & FH 259897 .

FBIMERItA XDRKpn-3 $tx1 Bk BH T 25 R4
= EAE A Y R R REIRR LS R ch §0E T8

fURE . PLH EBM. FARM
B K5 IR R B

HE: BE BT 2R H A (CRKP) ATk HA BRI By A Bk g BB . BT T
EEBE {5 /K 7 B — RO R ZUPE I B K XDRKpN-3, I R GEPH 0 e S A 2 1k

Tik: EIES B ERE AT W R R . W2, — AR SR . 54k
2. RAIMEENE; BT EREEANF SAEME B0 KA RG] dUR G R Al 7k iR yT
2
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R Wik XDRKpn-3 J& A RMEFE AN, LIBEAEZ 73 nm, E#H 58 nmx23 nm. FHEEEE
¥ 0.1, ¥R 10 min, K E 316232 PFU/ZNNE, 10 min IR 3R>80%. 7£ 4~50CHi5E,
AL IR 40 min A RN, WREMIABUR. £FERLH 50 029 bp XU DNA, GC & 48.2%,
T 45 AFFEEAE, A e 2 5L R . FE ORISR Y, MOI=100 974 72 h {3k
80%, XU T /ARG 2 P 4715 R4 THEE 90% .

L5 WET{A XDRKpn-3 HA BB T RIS E AR R 22 40, 5H sl b aé
REREIERY CRKP I KIFIEAFIE R, J2IRYT CRKP YL TEE 7).

ERS5#X#ESY CRE Bt ERNERHR:
ETF LASSO [O)31&5

RSN SN NN NI S SN NS E RN A
1. AR R R AR 5 R B
2. ARREERER A A I A A B

HE: RRERSHX SIS #0250 25 /F B (Carbapenem-Resistant Enterobacterales,
CRE) BRI ER, N CRE HIAGHER 5 F2 LR A4 o

Fik: KA 11 FsHmEIG BsE, L2024 4 1 H & 2025 4 12 H FAa g ERR B8 58
W2 CRE JE&G B B, AKHE P& G2 Wibs i 7 N R B sk A 5L X SRAG MR L, IR LA
() S LS A () 75 B M 2R U AT - (Carbapenem-Sensitive Enterobacteriaceae, CSE) &4
PEJIXTIRZE, WS N5, IR R AR R . 29T HRAE P2 JIERI R S TR, 18 FH /N e
MEFEHE T (Least Absolute Shrinkage and Selection Operator, LASSO) [HlIH (10 #7538 X 3&HiF)
Bedfe, fJE TR A RAANZ FIR logistic [FIH, tHH OR K& 95%Cl, 43241 CRE /&4
AN

iR Y9N CRE 415 CSE 414 206 7, PR4L4ER. MERAA M (P>0.05) . ZHES T
Bon, EREGLEE T, EMPMRIT S CRE &Y 2 fikH X (OR=0.36, 95%CI: 0.13~
0.95) ; #XEYEHE S, FBRESIAT (OR=5.55, 95%Cl: 1.84~16.78) . B &Kk
T (OR=2.18, 95%Cl: 1.10~4.31) K#Himi¥ il e H% (OR=1.10, 95%Cl: 1.03~1.17)
BIomsr ek R &R (4 P<0.05)

Ll IMRRENX HAL S CAI AR CRE BRI SLEZ A Biis, HAI SRR N & fa NTERIAS
SURGLFHBT, CAIl sk ALK PRIT 258 s RS A, DML Z R skng, DA B ERIRA
YELTT, Insabup 4 BT B, DIFEK CRE J& LR .
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B BHARNARITEBRERWE R LASSO EYAS#r

BREA L SRR T PR L TRAET I SR L MUY s 2
1. AR R R AR 5 R B
2. AREEERER A A S A A B

HK: REWE 5B 25 AT (Carbapenem-Resistant Enterobacterales, CRE) &%« (¥ f&
KR 2, NililE CRE Bhiis i R .

T RHRGIN AR, L 2024 4 1 H & 2025 4 12 A THEEERRENEE ERAE R
CRE & ¢ i & i B 41, A A A B 0 B 5 & M5 28 80K 1% AT B ( Carbapenem-Sensitive
Enterobacteriaceae, CSE) &y IR, @it {47 W iT A5, B G0 — 85I R 2 6 1 X i
N2 IR R MEFRAR . SITHRE . 25 JERE R TR, JeLARRE logistic [H1YA ik 4
B, iz /D404 flik £ 57 (Least Absolute Shrinkage and Selection Operator,

LASSO) [HJH (10 #rac XERUE) Bede, Haldimik it B EmMA L F & logistic [F1)H, 1+ OR &
95%ClI, 4T CRE /&Y 15200 K 3%

iR LYy CRE 415 CSE 414 206 7, P44, MR ILYE (P>0.05) « HHEFEMTE
N, 46 MEEHFH 20 N5 CRE KPR EML (P<0.05) , H ke & M 28 H 25 0 Bk i ot
(OR=5.12, 95%Cl: 2.75~9.55) . & LASSO [#4t &k Z K% logistic FIERIESS, 4 38iRTT
(OR=3.02, 95%Cl: 1.37~6.64) . IT#MFA (OR=2.27, 95%Cl: 1.38~3.72) . .0
(OR=1.96, 95%Cl: 1.09~3.50) M#iw 25 H & H¥ (OR=1.07, 95%Cl: 1.03~1.12) Ay
CRE /&L a2 BT 236 28 FH 24 S 20 BKFH R LASSO fREE, (HZ R FEARA ok
K EKF .

Zid: CRE RYLMKAE Z ST HAE MPIR V) B is . BERBPORAE IS, RN B RORTE & fE A
B, TELIT PR IEIR A IR ERRAE, WA DB R NIEIZST, bR 25 B A B,

PAPEAS CRE J& G XU o

S = FAERR 2020 £-2025 £ ifRE B EH A
EZAMAERITES ER AR

T7 okER, TRIRDE, TRLLME, fTICE
AR TR M R R B

HE: b =HEERE 2020-2025 F-hii 8 M5 25 2 I E (CRO) [ th 4% 15t 5 = B Jak
PeRAENEDL, FEONTRFE Z IR, BB B bR 4

Fk: A 2020 4F 1 H 1 H—2025 4 12 H 31 HAERL B H MR A H 1) CRO
MRAB B A e s S R BRI G i AR 1 1L o
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L. W CRO 2687 tk, Wi B M 25T 24 60 2 A B FF 1 (CRAB) Bk 75 526 21 24 fili 4 v 76 414
[ (CRKP). B 75 55 475 251 24 40 235 B4 0 B4 (CRPA) . 75 5507 25T 245 K 17 22 75 1 (CREC) B A% L %
351N 66.6%. 17.1%. 23.5%. 1.4%. CRAB. CRKP J% CRPA T ERJE TR (FHIEEL 80.9%.
65.7%-. 79.0%) , CREC EERIET RN (32.3%) . KEB/brAKE EREES R (46.6%) .
HIEES R (17.2%) . L4 ICU (6.6%) « MEIREENE (5.7%) F#Z4sME (5.7%) .
CRAB. CRKP. CRPA futh#F 5EFEG AR HF L IEMR, MHXRE R2 4454 0.77. 0.86.
0.78, CREC futh & 5B Fe /& Je Rk & Z [ oA K1 (R2=0.06, P>0.05) .

i %P CRO HifkLL CRAB. CRPA. CRKP. CREC ¥, CRO ks Hi/kF sk I 5B R
ek A L 5 [ R AR AL

2019—2025 £ X =R EERE KA RN
X CRAB EprRBEEBREE

ol BLALPE. ERItE, Bhaete. PMERIE. B BRI
EE PN

HE: T# 2019-2025 48] 5 = Zh L34 I B A3 e 2638 I R 70 25 BT 1R 20 AT S B R 24 B PR A8 LR,
BH R TNk 7 85 05 2R 60 2 R BAT B (CRAB) [RBEE S  fElG R 2=, NZ H 2 (MDRO) [&
Bt B s 1 7 4 SR AL UE AR B -

F¥: [FPEREE 2019 4F 1 H-2025 4 12 HiZFe B o e AR AR AR 23 25 199 i oA 2504
CRAB &Pt/ 59 CRAB ER/ER I EE HIGIRTTRE, RAMPEN2ILE (PSM) 2R A
K25, i CRAB [ Bt isk Gy iy 37 fa i R 3%

L. 2019-2025 FHEAFESHEE 11619 H, F2PIMERE SN TS, TGO EOR,
KIGIRA R il 58w TR AOFT BN B NI R . B BRI R R R U, &R PE Ak, PR TR
Ky ACKHE RN 25 R 80 508 A AR 2 80m R FHPUR 2590 25 %8 65%, O kil
WREA/EY R 2R R PR R R U . CRAB K %K 7 SRR 28.89% % 72.22%, [ P&
EIN e (P<<0.05) , PSM ILAL/5, £ K& Logistic [Bl 040 #r Box, 1K A & H K
(OR=0.809, 95% Cl: 0.681-0.960) & CRAB [ZE /@y r 3 F & (P<0.05) , FEYLHTA
FEMEWSE (OR=2.362, 95% Cl: 1.141-4.890) . i/ i HiH 25923 f (OR=1.990,
95% Cl: 1.046-3.786) . A 8IHIMIES (OR=2.113, 95% Cl: 1.052-4.244) J& CRAB [ZRi/&
[l fER Rl % (P<0.05) .

ik CRAB BiEIEH IR, 75 A REUER X fa b 8 22 (88 [ PET- T i, AT A 280& 1) FE B 9 A%
P, Wb BB R A
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&T DRGs A A S EMAE DR ERIB RO

KEL
] BH TN = B

HE: TR THEBSEAEC U4 (DRGS) LA T2 Hi 2 (MDRO) BYLHEHER; 2 5,
VPN LSRR R RO, R B g B AR AL 1F SR

T AR 2024 AR &G KRL 3 2 H 2 W B K B2 . DRGs /4. WiiAH-E48% (CMD
%5 DRGs fH AR, BId CMI 1% 2 H il 24 B A RN 2, 1% CMI HE K. MDRO J&JLk 4 Ffx
o R R s AR ST TR 2, il s A e 1 19 22 B i 24 P AR R AR e i 4% 7 5 ARSI it
DRGs B R BTN A, SEiRg (2024 4F 1 A& 12 A1) Fsgitifs (2025 4F 1 A=
2025 4F 12 H) HRMEBEEFH T MDRO IRIL AR F HAEMRME,. SEHRZERRE .. PLEH 2
fRHE (AUD)  “FII(ERUR H 2 Pri A4k .

R, £ CMI ARG, SAELEWNZAE (MDRO) Btk AERLEREXER (P>0.05) . 44
P CMI ffk (1.53) . MDRO B4 R AEF i m (0.21%) HIEFEABE R AR EIE . /£ DRGS
SCAHRRE IR St et xR S . R MDRO LR 2R s (P=0.339) , B ZMME
K 42.78%% % 41.04%, {#]5%FH 20.762 DDDs/100 A [4% 18.82 DDDs/100 A\; F DAk
MFE (74.67%—79.33%) SIEFHFR (93.75%—94.37%) HHHRTH. BRI B AR EE
M3 (P<<0.001) ; TRl FE¥ERH (P=0.019) 58 F¥AR %A (P<0.001) B & &K,
HESHARGIT R L.

Ziik: 7£ DRGs BN, BERe/E gy s B 75 MR sl by 42 2 i) B T 008 5 s ks At A A 3, e
CMI E A [F 0 PRI AR A 2, DA 8 22 S 24 T B e R AR 28, O SIS HE U3 e AU 15 1) E 11
AR R R VO RGBT 2, Reg BT MDRO k4, A
R R AR, A AR H 450 5 BT 9f F T B, DR e ik Gy B4R L0 T J50008 (R B I 36
W&, SRELERST R BT R RS AT AL RS E H A

SEMAGERPERBE BIDFFYERE
= RS 7T SRR IS BT RE VY

EEE SREIEL RRUIA . RO, INRRSE. BUGE. RIEEE. ENE. R, kR
g B DX T s ) ey g T R IX T A A R B D

BHH: HECPAIRNE. WA S S 9Ot E B PCRIEX ZH 2% (MDROs) R HLAT: b 4 4
IR DA R TR 25 T 5 AL A A e 5 — Bk, Dy ls Be A5 24 1 0 7 v i I R AR B
JivE PR PE X I g A LR A R e MDROSs I GLE Bt 3 A A M S MR R AT AN 4
TR LSRR M 25 11, 3% 225 fF. ARAERE SRR R AT TP AGE R IR . S 0ERE 97 & PCR

114



522 i SIFIC B4 10 Jif OFCID B4 k4> W g

PRI, BL PCR ERINE RAZ T, tHREMAE IRER REE . R PHEERNME .. B
TMAE N SR A%, SRHBCXT McNemar #2536 ELii ks R 2 5%, Cohen’s Kappa REGTAN — 3,
Bootstrap Ak 5 —HUME RE A R % 5

ZER. 225 {FEESh R, EEGAARG H R (16.00%) , PCR VERZ (11.56%) , HRIFIVEH
ik (9.33%) . HERER R EE ST PCR LR FMFNE (P<0.05) , PCR ELHMFANEER
LG (P>0.05) . L PCR VNS, MERIEREE (84.62%) W% & T Ak
(50.00%) , PiEEREYEE (92.96%. 95.98%) HZERLSiT R L. WHEWRZES PCR %
— R (k=0.665) , HAIANES PCRZEHNFE—FME (k=0.502) .

i SERBOERT PR B R T 29 0 A R U B . 5 PCR E—8UERLT, &EA1FNER
M85 MDROs Wl s I 071k, hAIFRERA R S . RS RAREZE 5, SERR I 5
ShEA RN E A B

FEIKIR S ER AR RS IR S ER 04

PRI, RRLE. Wesete. WA, PNGRIE. EE. MRt
EE PN

BHH: BRI ER A S X G 2 i 255 (MDRO) JEHe 8 2 4 FE AT FRRE M 4857 6t
HER.

Fig: [BBEIEE 2022—2024 FEARE MDRO JEYAERBLH B, MR GRIE NEE R A4 54t
DXIRAFAL, WA PGBk, SRR 4550 TTAC (PSM) 3 BRZR TR, S LU 443 B AH
KAahR.

LR ERIAEABURRE L. MRSA. CRAB A, #EIXIRGLILL MRSA NE; W4 G A 35 L
MRIRGE IR G R 2 . ARSI TR, BEBE RIS AUIRAEER TR IR 5 61.8%; +h[X 3k 3 4 I AR ER T
39.4%. #iRA 28.8%. PSM ILIC/G, BFesifs 4l E b REUE AT X R HIEK 9 K.

L AFPRIE MDRO &G 5 TR R RRAE R PR SO 450 S AR Be P AF (R R 22 5, ) o X3
DRG/DIP &R AT 52 LB IR -

HENSFENHRIENFERSRRUGET
SEMAGERLIFHN 3 XK

B, kE. BIE. HRZ
i T AR X A O R B

B PR BB 2 A B[R] 2 3h 0 2 0 & SR AR AL B P R S Se it 1 18], 2 S 2457 (multidrug-
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resistant organisms, MDRO) A H i} J7 [ £ A8 b J i = B ANME

F: KA EBEN R T, 99N 2023 4 7 H—2026 4 6 A4RiiEs: 36 A MDRO M
MEkl, RSN 3 AELEE . KITRIE R RS FEREGRSL W & I TR, S
A5y 2RI A . S E [ SIS 2 e . AT . T RA . MEEEEE. 2T
B, PR A E Ly R R G . EEWE AR ARE>48 h £ th MDRO #iliX 4> MDRO
o IR IR B, IREDI SR 4R PR N MDRO SAKE %R . R x2K236. Cochran-Armitage & #44
46 F1 15 logistic [A1 97> 7

L. 36 N H LR HER el 13 987 ik, H MDRO 5 369 i1k, AFi>48 h & 2 115 k.
3 MEFEAFE>48 h & MDRO #Jaths7h 43.55% (689/1 582) . 40.28% (680/1 688) Al
35.54% (746/2 099) , #[a1%5R & NEGERAFRITFE L (x>=25.073, P<0.001; Z=-4.981,
P #%<0.001) . % ZfEERE FE N 8.01 NEM A, MHXEREN 0.816 (95%Cl:
0.753~0.884) . HEMM TR, MM 1MH, ABi>48 h R s T4 1.4% (OR=0.986,
95%Cl: 0.981~0.991, P<0.001) ; #4544 12 4~ OR=0.843 (95%Cl: 0.791~0.898) . [
1 MDRO RAH 525108 37.17%. 38.57%F1 39.20%, #HIA1Z R L4248 L (P=0.121) .
Hipp iz E R AR E RS, ABi>48 h K M st B R e s (P #%4<0.001) .

Zik: £ MDRO EVAKTH iR NREME ST, ABi>48 h M tbiFs: The, Smfadidts
H S S HTRE IR 77 1A — 8. AR bR vl VRN £ B0 i A A R D R AR R A SR B TR AR, AR
FREEBE SRS MDRO J& e K5 %

Antibiotic class determines phage replication and
resistance evolution in Pseudomonas aeruginosa

MR L B AR EYR L RBRTR L IR Y SRR L WIFIAE L R 2. ANt
1. B HRZME AR b
2. b AL ARG R A O

Pseudomonas aeruginosa is a high-priority opportunistic pathogen characterized by
significant genetic plasticity and increasing multidrug resistance. While phage—antibiotic
combinations are increasingly explored to circumvent antimicrobial resistance, the influence of
different antibiotic classes on viral replication and the subsequent evolutionary trajectories of
resistance remains poorly defined. In this study, we systematically examined the interactions
between the O-antigen—dependent phage phipal0 and three clinically relevant antibiotics,
amikacin, levofloxacin, and meropenem, against P. aeruginosa ZS-PA-35. Synergy matrix
analysis revealed that amikacin and levofloxacin induced potent synergistic growth inhibition over
24 hours, whereas meropenem exhibited a largely uncooperative interaction profile. Despite
enhanced bacterial killing, high concentrations of amikacin and meropenem significantly
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antagonized phage proliferation, resulting in 2.3-log and 1.5-log reductions in viral yield,
respectively. In contrast, levofloxacin maintained a neutral relationship with viral replication
Crucially, the specific antibiotic class dictated the genetic mechanism of phage resistance.
Meropenem treatment drove massive chromosomal deletions encompassing galU and hmgA,
resulting in a characteristic brown pigmentation phenotype. Levofloxacin induced localized
structural variations, while amikacin favored precise point mutations in galU. In a Galleria
mellonella infection model, phage—antibiotic combinations significantly improved host survival
compared to monotherapies, with the amikacin combination providing the highest protection (60%
survival). These findings demonstrate that phage—antibiotic synergy is a potent evolutionary
catalyst that reshapes selective landscapes. Our results highlight the necessity of mechanism-
informed selection of antibiotic partners to maximize therapeutic efficacy while constraining the
emergence of highly adapted resistant lineages.
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Genomic Insights into the Transmission Dynamics and
Virulence of Carbapenem-Resistant Klebsiella pneumoniae
in the ICU: A Retrospective Cohort Study

Yungi Dait,Bin Tang!,De-en Zhong*,Rui Tian!,Shujun Cui!,Danting Fang?,
Jingyong Sun?,Hongping Qu'?,Ruoming Tan?,Xiaoli Wang*

1. Department of Critical Care Medicine, Ruijin Hospital, Shanghai Jiao Tong University School of Medicine,

Shanghai, China
2. Department of Laboratory Medicine, Ruijin Hospital, Shanghai Jiao Tong University School of Medicine,

Shanghai, China

3. College of Health Science and Technology, Shanghai Jiao Tong University School of Medicine, Shanghai,

China

Objectives: Carbapenem-resistant Klebsiella pneumoniae (CRKP) represents a formidable
challenge in the Intensive Care Unit (ICU), characterized by high transmissibility and mortality.
Distinguishing between imported cases and nosocomial transmission is essential for effective
infection control but remains challenging using conventional methods. This study aimed to
characterize CRKP introduction and transmission dynamics using Whole-Genome Sequencing
(WGS) and evaluate the discordance with standard epidemiological investigation.

Methods: We conducted a retrospective observational study in a tertiary ICU from January 2019
to December 2021. Clinical and microbiological data were collected from all patients screened for
CRKP. Standard infection prevention and control (IPC) investigation classified cases based on
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spatiotemporal overlap. WGS was performed on available isolates to analyze Core Genome
Multi-Locus Sequence Typing and virulence profiles. Integrated genomic and epidemiological
data were used to reconstruct precise transmission chains.

Results: Among 826 screened patients, 91 (11.02%) were CRKP-positive, classified by standard
criteria as 56 imported and 35 ICU-acquired cases. WGS analysis of 61 isolates identified ST11-
KL64 and ST15-KL19 as the predominant clonal lineages. Notably, ICU-acquired isolates
exhibited significantly higher virulence scores compared to imported strains (P<0.05). Genomic
surveillance resolved four distinct nosocomial transmission clusters involving nine patients. These
transmission events were significantly associated with high-risk department history, prolonged
ICU stay, readmission, and staffing constraints during the COVID-19 pandemic.

Conclusions: WGS serves as a powerful complementary tool to resolve transmission chains and
identify hypervirulent lineages. The findings highlight the critical need for maintaining adequate
staffing resources and implementing precision IPC strategies to contain spread, particularly
during healthcare crises.
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A long-stay inpatient as a “hub” for interspecies Incl2
plasmid transfer and clonal spread of the mcr-1
colistin resistance gene

Xiaohui Chit,Beiwen Zheng?,Yonghong Xiao?
1. The Affiliated Yantai Yuhuangding Hospital of Qingdao University
2. WL K2R 2B bt g 2 — = B

Background: Infections caused by colistin-resistant bacteria have limited treatment options and
high patient mortality. Bacteria carrying the mcr-1 gene are the major reservoirs of colistin
resistance. The pathway by which mcr-1 transmits and spreads among hospitalized patients
needs to be clarified to prevent its dissemination.

Methods: Consecutive Enterobacterale isolates were collected from a tertiary teaching hospital
from 2016-2019, and the prevalence of Enterobacterales carrying mcr-1 was examined. Patient Z
(long-stay on a multiple patient ward) was confirmed as a carrier of mcr-1-positive
Enterobacterale. Clinical samples were collected continuously to track transmission of mcr-1.
Results: From February 2016—March 2019, 866 strains of Enterobacterales with a MIC for
colistin 22 ug/ mL were collected, and 52 strains (Escherichia coli, n=42; Klebsiella aerogenes,
n=9; Klebsiella quasivariicola, n=1) were mcr-1 positive by PCR; of these, 37 strains were
isolated from the patient Z. E. coli and K. aerogenes were ST2599 and ST56, respectively. The
first mcr-1-positive K. aerogenes isolate was obtained from a sputum sample from patient Z at 29
days after her first admission, and E. coli and K. quasivariicola carrying mcr-1 were isolated from
a fecal sample 3 days later. All three strains carried a ~66-kb Incl2 plasmid containing mcr-1; all
plasmids were genetically identical. In addition, the plasmids were stable in recipients, suggesting
interspecies transmission. Nine E. coli ST2599 strains from other patients carried the same mcr-1
gene, indicating clonal transmission of mcr-1-positive bacteria within the ward. Genome
sequencing revealed that the plasmid also contained the stbAB and blaCTX-M-199 genes (stbAB
is responsible for plasmid replication and segregation). Continuous administration of
cefoperazone-sulbactam to patient Z during hospitalization might have promoted selection,
maintenance, and transmission of the resistant Incl2 plasmid carrying mcr-1.

Conclusion: A single inpatient can be a hub for either interspecies plasmid transmission or

clonal spread of mcr-1-mediated colistin resistance, which could result in accelerated
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dissemination of resistance within a hospital. It is necessary to strengthen screening of mcr-1-
positive strains, and to take appropriate infection control measures to tackle endemic colistin

resistance.
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S REBCE W 25K 96> T 3% . qacEAL-sull AR 7t i e i WA SHFPE LR, J+5 XDR

123



522 i SIFIC B4 10 Jif OFCID B4 k4> W g

RMJCA M EP B EIRIN 2R M % XDR B F R RIS 0.1% R LIRS BRI R S U
Pho EIREURITR, NSk CRPA 732 Ml M 25 8al RAER I TR 259, e i i
B P ARG RV A AT 52 D4 SR I IETH SR B A Rk . 3 T AHE TR T A R R 4L e
Iy Ty RURBE KRB 73 A, AR SGER AL S R R 2 8] ) PR R S R A7 7 3t — 2Bk TE i A

Organism-specific multilevel surveillance signals for
ICU-acquired CRAB and CRKP healthcare-associated
infection: a retrospective linked patient-ecological-
environmental study

Li Yang?!,Shan Zheng?Hongyan Xiel,Li Tan!
1. Tongji Hospital, Tongji Medical College, Huazhong University of Science and Technology
2. School of Medicine and Health Management, Tongji Medical College, Huazhong University of Science and

Technology

Background Carbapenem-resistant Acinetobacter baumannii (CRAB) and carbapenem-resistant
Klebsiella pneumoniae (CRKP) cause healthcare-associated infection (HAI) in intensive care
units (ICUs), but surveillance signals may differ by organism. We evaluated whether linked
patient-level, ICU-month, screening-policy and environmental data identified organism-specific
multilevel patterns for ICU-acquired CRAB and CRKP HAL.

Methods We conducted a retrospective observational study in four ICUs using routinely collected
data from 2018-2025. The prespecified primary analysis covered 2021-2024, when patient,
antimicrobial, device, screening-policy and environmental domains were concurrently available.
Organism-specific HAl was modelled with admission-level multivariable logistic regression and
ICU-month quasi-Poisson regression. The main exposure was operational colonization pressure,
defined from recorded colonized or community-onset patient-days.

Results The primary cohort included 11,223 ICU admissions from 10,744 patients; 99
admissions (0.9%) had CRAB HAI and 112 (1.0%) had CRKP HAI. In patient-level models, pre-
infection leave-one-out colonization pressure was not independently associated with CRAB HAI
(10,940 at-risk admissions; OR, 1.10 per 1-SD increase; 95% CI, 0.77-1.56) or CRKP HAI
(11,023 at-risk admissions; OR, 1.17; 95% CI, 0.97-1.41). Ventilator days, central venous
catheter days and combination antimicrobial therapy were associated with both organisms. In
ICU-month models, same-month colonization pressure was associated with CRKP HAI incidence
(IRR, 1.93; 95% CI, 1.29-2.87), including after environmental positivity was added (IRR, 1.99; 95%
Cl, 1.40-2.85), but not with CRAB HAI incidence. Environmental positivity provided weaker
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contextual information, and temporality analyses did not support a stable lead-lag direction after
false-discovery-rate adjustment.

Conclusions CRAB and CRKP showed distinct multilevel surveillance patterns. These findings
support organism-specific ICU surveillance and prevention planning, but do not establish causal

transmission pathways.
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Comparative Analysis of Mortality and Risk Factors in
Carbapenem-Resistant and Carbapenem-Susceptible
Klebsiella pneumoniae Pulmonary Infections

Fangbin Li',Xiaoliang Zhang!,Xiaolong Yuan',Kaiyue Duan?,Haojun Zhang?
1. The Second People's Hospital of Gansu Province

2. Gansu University of Chinese Medicine

Background: To compare survival outcomes and identify independent prognostic factors
between patients with CRKP and CSKP pulmonary infections.

Methods: A retrospective cohort study was conducted, involving 82 patients with CRKP
pulmonary infections. These were matched at a 1:2 ratio with 164 CSKP patients based on
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clinical department and age (3 years). Survival data at 30 and 60 days were retrieved via death
registry systems, outpatient records, and hospital electronic medical records. Kaplan-Meier
survival curves were generated, and univariate and multivariable Cox regression models were
used to identify independent predictors of mortality.

Results: The 30-day all-cause mortality rate was 27.0% (95% CI: 19.6%—-39.7%) in the CRKP
group, which was significantly higher than the 10.7% (95% CI: 6.7%—16.6%) observed in the
CSKP group (P=0.002). Similarly, the 60-day all-cause mortality rate was 32.7% (95% CI:
23.4%-44.5%) for the CRKP group compared to 11.6% (95% CI: 7.4%-17.8%) for the CSKP
group (P<0.001). Subgroup analysis indicated no statistically significant difference in survival
distribution between monoinfection and coinfection in either group (P>0.05). Multivariable Cox
regression analysis identified urinary catheterization (HR=8.32; 95% CI: 2.41-28.70) and the
number of antimicrobial agents used (HR=3.92; 95% CI: 1.44-10.68) as independent risk factors
for mortality in the CRKP group, whereas the frequency of antimicrobial adjustment served as a
protective factor (HR=0.29; 95% CI: 0.10-0.86).

Conclusion: CRKP pulmonary infection is associated with higher mortality than CSKP infection.
Urinary catheterization and more antimicrobial agents increase mortality risk, while susceptibility-

guided therapy improves prognosis.
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Structural and functional characterization of novel KPC
subtypes in Klebsiella pneumoniae: implications for
ceftazidime-avibactam resistance

Qingyu Shi,Chunmei Zhou,Shenglei Huang,Bijie Hu,Wei Guo

Zhongshan Hospital, Fudan University

Carbapenem-resistant Klebsiella pneumoniae (CRKP) is a major clinical concern, with KPC-
type carbapenemases as the primary resistance mechanism. The emergence of novel KPC
subtypes has led to increased resistance to ceftazidime-avibactam, a key treatment for CRKP.
This study explores the structural and functional properties of these novel KPC subtypes, their
impact on resistance mechanisms, and their implications for treatment strategies.

Clinical ceftazidime-avibactam-resistant K. pneumoniae strains were collected from hospitals
in China (2019-2022). Whole-genome sequencing identified mutations in the KPC gene. Enzyme
assays tested the hydrolytic activity of purified KPC enzymes against B-lactams, with inhibition
tests for [-lactamase inhibitors. Molecular dynamics simulations assessed enzyme
conformational changes and drug interactions.

Novel KPC subtypes—especially KPC-33—mainly from K. pneumoniae, harbored key
mutations in the Q-loop (D179Y) and 270-loop (tandem repeats), altering resistance and
virulence. Compared to KPC-2, most variants showed reduced catalytic efficiency and altered
substrate affinity, though KPC-2-like ones (KPC-35, KPC-79, and KPC-93) retained partial
activity. Vaborbactam inhibited all subtypes; avibactam and relebactam were less effective.
Crucially, structural simulations revealed that mutations near Trp105, the Q-loop, and 270-loop
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caused significant conformational changes—particularly affecting Ser70 orientation and activity.
Enzymes like KPC-33, KPC-76, KPC-123, and KPC-135 showed increased Q-loop flexibility,
displacing Ser70 and impairing hydrolysis. Though KPC-2-like enzymes had milder effects, all
mutant enzymes displayed enhanced non-specific ligand binding and disrupted interaction with
Ser70, undermining drug efficacy.

Mutations in KPC enzymes, particularly in the active site loops (Q- and 270-loop) , lead to
significant structural alterations that affect drug binding and hydrolysis. These changes impact
their binding affinity for B-lactamases and -lactamase inhibitors, highlighting the urgent need for
novel therapeutic strategies targeting the structural vulnerabilities of KPC enzymes.
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Bt [ — ¥ E1 A2 20 B I R b B AR B B s . RT3 RIS A2 R R Logistic 2155347

g ILIXKARA 10909 13, PHPE 1214 43, PHPEZRH 6.06%7F % 15.25% (x3#4#=151.903,
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YLl 4a it it .

129



522 i SIFIC B4 10 Jif OFCID B4 k4> W g

AT EREMERAGKS AT REE
Xl o 5 B 5 S A 2¢ e B {H B R SR A B2 SR

BEER. RBEE. FHEE. O CRELA. WLk
TLHBRMIT B N REERE

B HiET AN TR (artificial intelligence Al 3% I W& B G 10T B R AW & R E T
RO 7P i B R R S A (Carbapenem-resisteant Klebsiella preneumoniae.CRKP)
= B IR AL R 8UR

T BB BT 2022 45 1 H~2025 45 12 4R SE X N REFAE B A, WA =R H
(1] CRKP FEIE%L, CRKP JRIGIEL, B BMARAME R, W e S i 72 R G T 1
FHAH CRKP HftkEEiE e, MG BN THRENATF CRKP YK, CRKP i
HR, EEMRAYERR, MEMIERSE, FTAEK CRKP ZOM LR, WET
GINERNEVE

ZHR: CRKP BFH 1.81%F%%E 0.75%0 (P<0.001) , CRKP K% 35.24%F4% % 13.40%
(P<0.001) , MDRO ¥t AT R i 68.91% % 98.42% (P<0.001) ; T-Hi/Ehiis
ARG FH AT R R BW T e % (P<0.001) , BRTF 80 R 25 W01 FH % Ak 5 P 3
(p<0.05).

G BB TS EAL ST I RGN T CRKP JERGLHF], INsRiBEAIEE CRKP #Z.Opiist
it 7% S ] A AT AT G R i T B R 2 A A FE (0 AR B ), T DL B IE CRKP 7R & Bt
AT, ARBREEST AR 2 A

2021-2025 SE R = 72 ERRER B RITRFISE
FlmR I B K47

EAGET N

S ERZEIJE P BE e i by ey X o BE e

HIE: 081 2021—2025 R0 =2 R 2 Eiif 2% (multidrug-resistant organism, MDRO) &Rt
TRGLTAT IR R AE A fa3h, RAEH TR &R ) Gower HHALLE 45 A5 K25 (Spectral
Clustering) RBIA FIGAB SR, IR BRSBTS k4

Tk BlEPEEE 2021—2025 R =27 R MDRO BERB UL R E IR VR, o dr R B i & 4L
BRI ESIRIRE AR S . BT B R E . RYGTAL. MDRO 288, JEAl
By KHHENAR . RAVERRAE RIS PR A ER G R RE, R Gower MMLREM & B3
FRARMERERE, 2R NG TE R, 456 BERHIE Sl R W] Rt U0 2 e S Gl R R, T
I ATAN TR 2 (1) RUBSHRFAIE B 7425 B A

130



522 i SIFIC B4 10 Jif OFCID B4 k4> W g
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Exploring the landscape of autophagy in multidrug-
resistant bacterial infection: A bibliometric analysis

Shifan Jiang®?,Kun Yang?,Zhiyu Chen*,Jingfeng Jiang®,Fei Men?
1. Affiliated Hospital of jiangnan University; Southeast University
2. Southeast University
3. The Affiliated Wuxi Center for Disease Control and Prevention of Nanjing Medical University

4. East China Normal University

Background: To systematically analyze the research pattern and hot spot evolution law in the
field of autophagy and multidrug-resistant bacteria infection, and to deeply explain the role of
autophagy in host defense against multidrug-resistant bacteria and the mechanism of pathogen
escape, so as to provide scientific reference for subsequent basic research and clinical
transformation in this field.

Methods: Based on the relevant literatures collected in the core collection of web of science from
January 1, 2005 to March 17, 2026, 689 effective literatures were selected and selected. Using
CiteSpace, vosviewer and other tools, bibliometric analysis was carried out from the dimensions
of the number of published papers, core authors and institutions, Journal distribution, keyword co-
occurrence clustering and time evolution; At the same time, combined with the research results in
the field, the core interaction mechanism between autophagy and multidrug-resistant bacteria
was deeply analyzed, and the host autophagy defense pathway and the autophagy escape
strategy of pathogens were clarified.

Results: the annual number of papers published in this field showed a trend of "slow start - rapid
growth - high fluctuation adjustment". 2012 and 2020 were the key growth nodes, forming an
international cooperation network with brumell, John H., Xavier and ramnik J. as the core. The
University of Toronto, the Chinese Academy of Sciences and Harvard University were the leading
institutions in the number of papers published, and the research results were mainly published in
the top journals of autophagy and other fields; Keyword analysis formed 11 high homogeneity
clusters, and the research focus gradually extended from the basic mechanism to target
pathogens, molecular signaling pathways and clinical transformation. At the same time, it is clear
that the host activates autophagy through AMPK/mTOR signaling pathway, and realizes the
clearance of multidrug-resistant bacteria by autophagosome formation and lysosome fusion
mediated by ATG protein family, and regulates the immune response to enhance the defense
ability; However, multidrug-resistant bacteria can escape autophagy by secreting effector proteins
to inhibit the formation of autophagosome and block fusion, forming an "autophagy resistance

regulatory complex" interaction network.
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Conclusion: This study is the first to combine macro bibliometric analysis with micro autophagy
multi drug resistant bacteria interaction mechanism analysis, systematically describe the research
panorama and development trajectory of this field, clarify the core role of autophagy in host
defense against multi drug resistant bacteria and pathogen escape mechanism, and provide a
theoretical basis and research direction for clarifying the interaction between autophagy
regulatory network and antibiotic resistance, and promoting the research and development of new
strategies such as host directed therapy; The integration of bibliometrics visualization analysis

and mechanism research also provides a new idea for cross field research and innovation.
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Discontinuation of routine admission vancomycin-resistant
Enterococcus surveillance and healthcare-associated VRE
bacteremiarisk: A systematic review and meta-analysis
stratified by local VRE molecular transmission patterns

Ni Shang

Linyi Central Hospital

To systematically assess the association between discontinuing routine hospital-wide
vancomycin-resistant Enterococcus (VRE) admission surveillance and the risk of healthcare-
associated VRE bacteremia, and to explore differentiated effects stratified by hospital VRE
molecular transmission characteristics.Methods We systematically searched PubMed, Embase,
Web of Science, Cochrane Library CNKI and Wanfang from database inception to June 30, 2026.
Eligible comparative studies included randomized controlled trials (RCTs) and observational
comparative cohorts (before-after design, interrupted time series, parallel hospital comparison).
Studies focusing on adult inpatients with complete withdrawal of universal VRE rectal screening
were included, while case reports, cross-sectional studies and pediatric-only researches were
excluded. Two researchers independently completed literature screening, data extraction and risk
of bias evaluation using the ROBINS-I tool. All statistical analyses were performed via R software
(version 4.5.3) with meta and metabias packages. Random-effects meta-analysis pooled
incidence rate ratios (IRR); subgroup analysis was stratified by sporadic versus clonal VRE
transmission. Funnel plot and Egger’s regression test were used to detect publication bias, and
the GRADE framework was applied to evaluate the certainty of evidence.Results A total of five
observational comparative cohorts containing six independent analytical datasets were finally
incorporated; no qualified RCTs were retrieved. The overall pooled IRR for VRE bacteremia after
screening discontinuation was 1.13 (95% CI 0.99-1.28,= 84.2%), without statistically significant
elevation of infection risk. Subgroup analysis showed that cessation of routine surveillance did not
alter bacteremia risk in hospitals with sporadic VRE circulation (pooled IRR = 1.01, 95% CI 0.98—
1.05). In contrast, facilities with endemic clonal VRE transmission presented a nearly two-fold
increased risk of VRE bacteremia (pooled IRR = 1.93, 95% CI 1.52-2.45), and the difference
between two subgroups was statistically significant= 27.64, P < 0.0001). Confounding bias was
the dominant methodological limitation across included studies. Funnel plot and Egger’s test (z =
2.2982, P = 0.0215) confirmed moderate publication bias. GRADE assessment rated the overall
evidence and clonal-subgroup evidence as very low certainty, whereas evidence from sporadic
VRE settings was graded low.Conclusions The clinical safety of de-implementing universal VRE
admission screening varies distinctly depending on local VRE transmission patterns.

Discontinuing routine surveillance does not raise the risk of healthcare-associated VRE

136



522 i SIFIC B4 10 Jif OFCID B4 k4> W g

bacteremia in sporadic VRE wards, but significantly increases invasive infection risk in
environments with persistent clonal VRE spread. Restricted by high inter-study heterogeneity,
detectable publication bias and limited eligible cohorts, the overall evidence certainty is very low.
Infection control teams should formulate individualized VRE screening strategies combined with

hospital molecular epidemiological monitoring data.
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N, BHRMEEMAERITFRENLE LB (x3=18.692, P<0.0001) , WAL —45K
Logistic [AIERIEAHTEE R EIR, M aEE 1 4, DTR-PA fH X5 6.50% (OR=1.065,
95% Cl: 1.035~1.096, P<<0.001) .

Zi: DTR-PA DLBt WRTGME NIPIOEIR G N T, OGRS R, T Skt fhmg - 4 ELH L
BRI 2 2w s, A 2R R R M 2 bk OE TR bR R R R Y,
T TIN5k v Rk 2 S 7 47 % it 245 1 ) 2 M
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Practice of a Multimodal Strategy with Public Health
Physician Participation for CRO Control in a Secondary-
Care ICU: A Longitudinal Quasi-Experimental Study

Wen Zhu

Shidong Hospital, Yangpu District, Shanghai

Background: Carbapenem-resistant organisms (CROs) pose a severe public health threat that
necessitates urgent multi-dimensional interventions. The World Health Organization recommends
tailored, people-centered strategies integrating infection prevention and control (IPC),
antimicrobial stewardship (AMS), and laboratory capacity building to address antimicrobial
resistance (AMR). Existing evidence is predominantly generated from high-income tertiary
hospitals. China faces a substantial burden of CRO-related infections, with secondary care
facilities routinely managing elderly patients and those with recurrent hospitalizations. Such
facilities are under immense pressure for multidrug-resistant organism (MDRO) containment,
especially in intensive care units (ICUs).

Methods: A quasi-experimental study was conducted in the ICU of a secondary-care hospital
from January 2019 to December 2025. Evidence-based IPC interventions were implemented
sequentially across four stages: baseline, Intervention Phase I, Intervention Phase Il, and Follow-
up phase. The intervention strategy was developed in accordance with the five core components
of the Multimodal Improvement Strategy (MIS). First, system change was achieved by assigning
public health physicians to implement ICU IPC work. The ICU ward was relocated to a rationally
designed area with more single-patient rooms, and a multidisciplinary team (MDT) consisting of
IPC specialists, microbiologists, and ICU clinical staff was established. Second, standardized
training was delivered: infection control physicians completed the standardized specialized IPC
training program in Shanghai, while nurse champions (head nurses) obtained professional
certification and delivered regular on-site IPC education for ward staff. Third, targeted monitoring
and feedback were implemented, including prospective surveillance of healthcare-associated
infections (HAIs) and MDROs, as well as the phased implementation of active CRO screening
with real-time result reporting by microbiology personnel. Fourth, regular reminder measures
were adopted to standardize contact precautions and AMS practices. Finally, the hospital safety
culture was strengthened, with the ICU head nurse taking the lead in prioritizing IPC as a core
quality and safety indicator, and fostering a ward-wide culture of active screening, contact
isolation, and standardized infection management.

Results: The overall ICU healthcare-associated infection rate remained stable across all study
phases (P=0.876). In contrast, the CRO infection rate decreased significantly from 2.44% at
baseline to 0.76% in the follow-up phase (P=0.001). The overall CRO detection rate initially
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showed a slight upward fluctuation from the baseline level of 57.2%, but subsequently declined to
50.97% at follow-up (P=0.039). Notably, the detection rate of carbapenem-resistant Klebsiella
pneumoniae (CRKP) dropped markedly from 75.60% at baseline to 57.78% in Phase Il, and
further decreased to 32.67% at follow-up (P<0.001). No significant inter-phase differences were
observed in the detection rates of carbapenem-resistant Acinetobacter baumannii (CRAB) or
carbapenem-resistant Pseudomonas aeruginosa (CRPA) (P>0.05) .

Conclusions : This longitudinal quasi-experimental study confirms that a multimodal MDT
intervention model featuring the participation of public health physicians can effectively control
CRO transmission and infections in resource-limited secondary-care ICU settings. These findings
provide a practical and scalable reference for the implementation of targeted IPC strategies in

similar grassroots healthcare facilities.

AN 2 ERAHER LR EE R RNR R
B lim FRAFEE in < Bk

TORARL BOHE. TOERE . A AR
e REE R S -EEEBE GRIID

HE: R MR 2 Eif255% (multidrug-resistant organism, MDRO) 12 [ B G4 [958 S5 AR 1E
oA 2 TUE B FE A SR IR RIS IE 7S MDRO [ B l& e/ 4L 5B, SR A BB R AR E bk
B R AR .

Jidk: KA AOEIFERT AT, N 2023—2025 4N = R EE R RS H H AR MDRO ) 124 4
EBE AN, Horft MDRO & Fe/& g4 46 MERE AR, 4F MDRO ERFEEGLH 78 MEFEAN K. [H1
PEUSCEE BB 35 S 2 L R S i ) Bkl . KRB = . L ERK S (central venous
catheter, CVC) £ AMEE kBN LEIK S E (peripherally inserted central catheter, PICC)
BE WRHUEE . S REMH T SRR A YRR 5 DR AR O A S Im R IE AT 45
BT, KA HFI#aS 2RI ML K& Logistic [A1V40 #r A3 Be i FEAR SC I RFFE 45 MDRO 12
SRS i N PRI

ZiR: MDRO R 1) 3 20 IR BN = DUASK TR R KR A A 28 i A (&
i 48.0%) ULk B SR AR E (18.0%) ; BRSO NI (43.5%) FI R
WE G (30.4%) . 73.9% (34/46) [1] MDRO &Rt/ ERE NIKFEARE 14 d J5 (28 15 K& P
J5) B H MDRO. WZHTE ISR MR L B2 S B G2 L (P=0.282) . M EFiid #EAH
KRR AE T 3<1 T, 2 TiAI23 Wik, MDRO BG4l AT o5t 4 518 15.0%. 32.6%
65.8%, EEEIBIGHH (K 2=21.422, P<0.001) . PABEERY. PERI . IR 5R Go% 1 kg Fl
EMTARBES, FERE AR IREFE T 8 m 1 5, I\ MDRO &Rt B R b
J5k ) 2.560 {5 (aOR=2.560, 95%CI: 1.657~3.956, P<<0.001) .
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Zit: MR MDRO BB /B LA 25 5 2= BIVE R . LA A R PR IE B 3, 280 B AR
FEABE 14 d JFE K H MDRO. 2 IRt id FAH K Im KRR £S5 MDRO & Fe/& 4y 74 52 8 N
Ko XTI RIEIRFER 2 1 MDRO At 3%, AIE(ERE 5 IR s vil, H 4Gz
NS, YU 26 BN R 25 T8 B 42 1 it .

ETHRFINEFRRGUERLESE
% BN AR R R NG TR B A3 SR E) M EiE

FAYL XIFAE. ETT EAME X KR
VU 22 A2 T8 K 2 2 e 5 — B JR = e

o

B MRER SRR RS L B 255% (MDRO) JRILX TR, JRH 2025 %t
A7 I (R SMIRIE o

ks N 2022—2025 G5 = R EE A BB R A BE B3RS B I R AR R, DA IR B SRS
JRYLZTH MDRO 5|2 4R, 2022—2024 B3 U RIT BN, 2025 4 i35 2H st (Al 4h G IE
BB, KA1, LASSO KZNZE Logistic [AlJ-ffikas &It @ s 2k i, [Hr i@ padLAx
¥ (RF) 1 XGBoost #i#, %] ROC HiZk. DelLong K% . Brier ¥£7r. KHEMZk . vesfihsk %
SHAP PN IR

G g 2 322 BIERESAGER GRS, KRS 1 414 5], MDRO &Rt 34 MG
337 il (23.83%) ; HfIHAMIGIUEBL 908 #il, MDRO [& Pt 3k45 44 169 #1 (18.61%) .
LASSO ffiik theEwe e BV ISR 1B IEm . R AT (R fe H . G AT AL
SRR H B SR 8 NMEE. WHAESNEIET, Logistic. RF F1 XGBoost AL ff] AUC 7354
0.757. 0.777 A1 0.764, Brier #4345/~ 0.139. 0.134 1 0.139. RF f%% AUC /& T Logistic
A (P=0.009) , RF 5 XGBoost M 7 S ARk F| Fi it 5 L (P=0.054) .

g 3 PN EA @ TN A RE BUELLET () S GAIE o R B AR AU I X A0 B . A HE
ARG R 3R fi Ao e Mo BRI AERE H o AR HUROE R B B3 SRR NS 2 ST A ) L pr kAL 2

REEESEENKIRAES EMAEREREPHREA

ETF
PGB A R B

HE: PP el EHEA 2 AR U E L2 HF 25 E (MDROSs) JE LR 14 A St 3R »
Fk: KRS B, ¥ 2024 4F 4-12 H 22466 TR B E RO CREBIE)
2025 4F 1-9 A 20698 (¥ B FE S N TFA (FEX B ILR Finfa Sl ES MDT PhE e
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) o M2 MDROs ERRtEg R A2 R, BB fEE . 077 I JR Sk R 2 RO
SRS T AR R

ZR. T1i4l MDROs ERiifg kA% 0.48%[% 2% 0.35% (P <0.05) , #&aihi& i 20.74%[% %
16.87% (P <0.05) ; $Hip 54 2 tH 39.46%[% % 36.93% (P <0.001) , &7 HiR i ikte %
Hi 57.74%Jt % 73.14% (P <0.001) : FAESEVE. MR, Wil RURE. RS s
RN B ER R (P <0.05) .

G LEHEEBNS 2R AT 454 MDROs )45 SRt fa], 7RIS I T /T,
ik MDROs EBE/& Y XK,  FA BT rIIE R 8 -

JLEEMNTARBERRE S EWARRR:
NimEEES 2 HFER TR

TeAT. T E&E. K
ERYIT )L B

HE: EMTHEBE (HSCT) ZIE)LES TN RGN M E TR, HER G K %
B RGN AE R RAE T R R R . 9k, ZEMZAE (MDRO) YL H ai sl 2 ™ &= i &
HSCT HJLIAETRF . AXBEARLRH)LHE HSCT A#E+H MDRO EYMIRATIR FHRHE . il el
5 MRS G R ORI, RIS 3= B i 2 70 R 1 977 4% HH (I PR S FH A A

7k K& PubMed. Web of Science. HE &M% 3HEE 5T )L#E HSCT 5 MDRO YL
FKICHR, WNTEREIN 2019—2026 FEREMIGKRT . RELEA KL Meta s, FERUM ARG R 4
. MDRO JiJ5ik. Wi EmE . &M R LS 0 8dE, IR0 3R EE S 4R
PEBLUBE VA IT 0 SRS AT I A AT -

iR WAHIEER, HSCT &)L kAR nTiL 5.1/1000 FpiH, &3 & THy7 &L
(2.9/1000 f£FtHD> ; MDRO 7E# 2= [V i i int i@ e 7 18.3%, o Hp il 48 5 B A1 B8 40 s Ak v
K A2.2%NZ EINAH . =I5 90% I MUAEVR T B AL, BT £ 3 v A 80
MDRO & & ) L——E 3 K4E MDRO 22 B 14 1 I hE A KU Bk 7.25 (95%Cl: 1.97-26,
P=0.003) , HEMIRSSHEELTREEMI. T EHBR %M MESE R TR PR 7 R,
A AR T A M i 24 R IR G fE ¥ 30 RAET-% (P=0.002) -

Zik: e MDRO JEfEEJLE HSCT Ja Myt isa il E %, B Eahim a2 e s g
AN R SE AR LR o A SCHE s 32 3N 97 A M 20 W U 2R B 25 U 70 J2 4 B 4 1) B 4%
Bk, JRES R i DU 2 B R ) 2 e A RS, R T 2GS T )LE
HSCT oo Fsiis /s, DUHNBERIZARE MDRO FHAE T RIS
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Phage P425-Mediated Antibiotic Resensitization and
Virulence Loss in Clinical Multidrug-Resistant
Acinetobacter baumannii

Bingjie Zhang,Yishan Zheng

The Second Hospital of Nanjing, Affiliated to Nanjing University of Chinese Medicine

Phage therapy represents an emerging strategy for treating infections caused by multidrug-
resistant bacteria; however, its clinical application is constrained by the rapid emergence of
phage resistance, which compromises long-term therapeutic efficacy. Currently, most studies
evaluate short-term phage efficacy in vitro or in vivo, while lacking sustained monitoring of the
long-term therapeutic process and systematic investigation of phage-bacteria coevolution.

We focuses on the adaptive costs incurred by both colistin-resistant Acinetobacter baumannii
strain AB131 and the broad-spectrum bacteriophage P425 during the "arms race" process. We
co-cultured P425 with AB131 for 7 days (n=30). We performed daily monitoring to assess
bacterial and phage dynamics, including bacterial population density, viable phage titer, minimum
inhibitory concentration (MIC) of evolved bacterial strains, and the percentage of phage-
susceptible and phage-resistant bacterial strains during the evolutionary process.

On day 6 of co-culture, an evolved phage, P6-27, was isolated, which successfully infected 62.86%
of the evolutionary strains. Through lawn-killing assay and spot assay, we found that its lytic
capacity was significantly enhanced. A Galleria mellonella infection model was employed to
assess the virulence of the evolved bacterial strain AB6-27, which exhibited markedly reduced
virulence. The growth curve of AB6-27 showed significant alterations across culture media with
varying galactose concentrations. In vitro antimicrobial susceptibility testing revealed re-
sensitization to multiple antibiotics, particularly colistin. Whole-genome sequencing of phage P6-
27 identified mutations in tail fiber proteins gpl12 and gp17, while whole-genome resequencing of
strain AB6-27 revealed a nonsense mutation (Q295*) in the UDP-galactose 4-epimerase gene
(galE), resulting in premature translational termination. Transcriptome sequencing of Ab6-27
showed significant downregulation of blaOXA-23 and IpxL, accompanied by upregulation of AdeA
and AdeB. By constructing the pBECAb-apr plasmid, we successfully achieved a functional
knockout of the galE gene. The results showed that, after galE was inactivated, the phage could
not lyse AB131. In addition, following treatment with multiple antibiotics, we observed a re-
sensitization effect, with particularly pronounced effects observed for colistin and carbapenem-
class antibiotics. To verify that the phenotype was galE-dependent, we complemented galE using
pMApra—Ptac, which successfully restored phage sensitivity, confirming galE as a critical
determinant of AB131 susceptibility. Overall, the evolutionary trade-offs between phage and
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bacteria may yield favorable clinical outcomes in the treatment of clinical colistin-resistant
Acinetobacter baumannii infections.

SUHRIEMB ST ERRE I Ko EREERES

TROKE S AL
B R A B B

fife SR G RE 5 S M VR DR PR A A T S 22 H, AT 1 55 4 T 1) 66 P IR ik i B A A s, RITTAE
i} 245 B RSV T S AR SRS R 2 B V2 0T . AR, O 2PN AS R 4N B A SRS B I R 5
B 45 B RIE, WU R O R e 18 F B A RIF I ERSNENE, HrE—E &0 Mg S
PR MERN .. 2] DePolymerase Predictor (DePP) SF#i Ak 1A vB_AbaM_715 FE[H4
BT, SR AA MRS YEE 1 DpoAbas7. &Ml 731 NMEIERAK, 7 TEY 80
kDa, 5% S AN 5 Wi g AR A O B R I B P AUAR (A, 375 T BE S 5 0] 4 B S i 22
MBI RE . ik — DI R HThEE, WE TR T pET28a KIFRAF R, PCR ¥ His B4l
VKIAIE, %5%Ki% DpoAbaS7 & A LR EN4itk, SDS-PAGE 4 Rk ([ 4% KT 85%,
BCA JA5E iU M5 i f . DpoAbas7 115 32 ik 45 FFR BN KO JENEAY by & A AT 1 H AT A 1)
BRARAE ST, FasEVESent B iZ R IR EEE 0°C-40°C 5 4-9 pH & Fl AR RF R 1Y 4540 5 oh e e Bk
PA PR LI L IR, DpoAbas7 SR BG4 FH e ie G Rl S A E AR, %R
e S b A 2 W R 5 T A VEAE N FH A . R SRR AN [F) I 2 b ) 7 e Y T, DA R AT e ) e SR
Y5 2 RSO ER R RE, AT  S T HEsh HI R A 75 1 — 20 R Gt 7 7 1

S EHRIE—HRET
s EMAE=[AMENHE ZMIEEE vB_AbaM_715

TROKE S AU
PRI A R B

{2 AN I AT B R ik 98 o T AT B i T 24 P ESKAPE o JE AR HH DGR I . 2 FITN 25 B R 5 | i
UGB 1 Il R U AE IR A IE 3, R VR MK R A X DU 25 T S 0 1 g de. MG sl A i
AR BAT R ERRr S, SO TOR I, MR TR A T AN [ BB R R R . AT TR B
JRE K R 2 B — i 2 AN BN AT R I B i (VB_AbaM_715) , JERGRIE T HIEAFHE. 18
TVEE BEACRRE N R R AR o 2R R AR S B Oy 0.01, W ORIIAT 20 550 20 0
15 73 BhA 45 735f, fE 25°C 1 37°C A FLRAL pHAE 4 £ 10 YEE W REREE, ATFESRT AR
FEAFAE IR (B AN MU BURR . X 30 #RImPR 7> Pk (25 #REE= AR AN 5 HRiili 2 50 3 AH w0
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BEAT G FVE BRI, b 24 BRHHIURMEILG . 812 R IREZRN 76.0% (19/25) , i
BARMIE 100% (5/5) . vB_AbaM_715 [F)5e #IL R4 K EN 46,094 bp, G+C &N 37.55%.
ZMERE RS 98 ANTINFF R EEHE (ORF) o R¥EIES B 7 BB MRS R K KRG KB T
vB_AbaM_715 #4254 Obolenskvirus J&H 8. HIEFHATALIEFT tRNA;  [FBS A
W 5B BT N 25 AR DGR R, RN SV IRV DG IR . DRI, MR B AR O P 2 A R
vB_AbaM_715 HH# AR T 2 i £ A Sl B AN 22 E 24 il 58 5 A0 B IRV E IR T 7 .

PDCA {BIFEET iR E B S N ah T & BB 12 P EI R A

ERAF X0, R, =T M. S, ERE
WS BHOR 2 0 Sk 2 2 e 5 — MY I = e

HE: #RiF PDCA GHRI-$AT-I -0 R E VAL ICU 4 B BRYL ik 5 2 05 25 6 2 AN
NFFE (CRAB) BRI IR, 2 B 24 1 A J 0 B S A S B Ak 4R

T EEXHESKEE R A B EERE 2025 4F 1-2 ] CRAB K Rl . 2R = 3 B i e
(R 2535, 12 PDCA TR EEMIE, THRIM B 2 SR HAIBN, s XU sl i e B 5 v 7
% PATHBORIGCIASE IR BT Bt i v th R (s BAL TV KA Bod@ it 230 TR S A
KOl PP s A BR B Bk A 280 it ) FE A I IR B e it

. TG ICU }4 k% CRAB Kith F M 84.62%4 % 68.29%, T DEHATH. Hiw 2591 Flwi
I3 J SRR R O R AR Y B T

L. HET PDCA M4 AW FAA Y08 H CRAB 1£HE, 1712 RN B4 R I RGNV
gtk

TEERENBEFEETREITEKEESHK MDR MENLSI
BT CR-AB S HBEHEHIRRR

AN AL
JRHR TR B

EHI: ZH7 WU Z 4058 [RIR IR ) BRI BE 71, IR BRIRIEH &40 2 BN 2556 2 S RHIMERLH],
KRR S ARBIETF B, AL E MK B 200 2 A 20T (CR-AB) ik R F 1
Fik: 2025 4 11 AEARE CR-AB it fE:Ftm (78.60%. 87.50%. 96.15%. 93.75%) ,
2026 4 3-4 AKHFIE 100%, Z B CR-AB 59 bk, 2 34 fil s, /ECTIER. ICU.
R ANRLE . IKFTEES . P B 2%, R, IRKH Stk MDR YMENLEIIT R IRAT R
Hedr, X4k 13 . 52 51 F4 16 MATEE W, 4 bRERE (cu2 i, mg—. 1p—
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F 1 D SRR AL IIREE IR SUAEHE, 12 PR REANE R R . 28 1BEE 40w 51,

VSRR B IEAS . VB RS R ERATUE. PUEAYR AL LA T

HR. TViE 2026 4 5 A CR-AB t K [4%E 83.33%, 6 AMFZE 82.61%, Bl FEALE KK
H .

ZE: RN ETCIEAG R E AR R, (E YOG AT gk, LA RN 2 RHIMER R,

AR TCIRE 73 B & BE B IR IR 77 52, B da il ot

BVE: BRI ol R ITHIE. CR-AB R thFBA SRR, IS HE . MDR HMESIX
SR TORL B S I AR R

B IS 8 2 1 s AT BRI 7 RR SR T S UM 4R B A 32 K% B iE

XERME . ER. TLAEEHE. PR
FigmE - NREE R

B : 80 505 25 24560 2 A5 AT (carbapenem-resistant Acinetobacter baumannii,
CRAB) [fLift/H 4 30d JET- ISR R 2, M I IR A1 26 B TR Y

Fiks [EmEYCEE 2018 4F 1 H—2026 4F 7 A3 =g KL 132 41 CRAB Iyt /& 4 3 I R
POk, % 30d AAFEIL NAEFYL (n=78) HRET-4L (n=54) . X LASSO [a] ik il 25 &,
Wik M AR R RECEEHNZ KR logistic [EIA5HT, Ik T4 i 1k A% 5 4 1) 4 P Tl A 2
KA TARRRIE M2 R il 2 e s it 42 0 M PP A A B 14k e

Zi3: 132 fj) CRAB IMiLift/& Y3 30d JFLHE AN 40.9% (54/132) . LASSO [V M 35 AMiikAF
BRI 5 AN EE RTMAS R Fik. A9 CRABili%k. #E&MBHBMIGIT (CRRT) | i
HFA S /MRt 4. 2 &K logistic HIIH T 878, Fi#d>60 ¥ (OR=4.545, 95%CI:
1.780~12.463) . CRRT i4J7 (OR=4.607, 95%Cl: 1.897~11.611) M Ifil /) #% <125%10°/L
(OR=3.056, 95%Cl: 1.258~7.665) & CRAB Ifijfi/&4f3 30d FET-HIMALfEHZE (P 1
<0.05) ; &I CRAB fili RFITIATF R L BARBAEG BFEMEKT, HET LASSO fifikss RAIGIR
HEMETUREA. E£T R 5 NEEMERSELE AN ERUE AUC 2 0.855 (95%CI:
0.791~0.919) , Hosmer-Lemeshow 1% P=0.832, tiEnhsk SHAHL&NG S RIF, iRz i
AR BR3P B A I R US4

Zik: HTHR. G CRAB ik, CRRT ¥aJ7 MEHF AL &I/ 5 MR 152k
EITRIELALNT CRAB ILift/& g 38 30d AU T XU HA R AF 19 X 70 FERURHERE ,  v] il R 1R
mfE B AT RIS .
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1990-2023 FHERS A ER
TIERE R E R A SEE

BIRT S IRz TKEAMT. g
A N AR T8 2 Al IX 2 B e

HE: RG0HT 1990-2023 4 [E i & A F B T IPRIERG (LRTD 5505 it 84k & 3 & 1k
Sl RS ZERE, FERTARR 20 AEHHT I, ks R R AR KR .

g ETEEREOR AP 2023 (GBD 2023) #fiE)ZE, $RECH E AR T2 REAFE K LRTI
T N#. DALYs. HZEMEBIRILZE (ASMR. ASDR) . %M Joinpoint [B]H 15 F 35 4F & Ap
a7 (AAPC) |, izH ARIMA BRI 2024-2043 0 i dH 3

ZEB. 1990-2023 4F, wH[EEE S ABFFHE LRTI ) ASMR M 1.56/10 JiF4% 0.20/10 /i (AAPC=-
5.99%) , ASDR M 66.29/10 JiF4 % 4.01/10 Ji (AAPC=-8.16%) . %1 ASMR il ASDR 1H%4 &
Tk, HREwANT 2t (B ASMR AAPC=-5.56% vs % 1%-6.40%; ASDR AAPC=-7.88% vs
7 E-8.46%) o PIHMAHE.LMMN 5 B LT )LE R 65 $ Ll EEFEAN. ARIMA Tl iR, 2024-
2043 4 ASDR #4174, ASMR 22218 FTH#%, Sk ASMR ETHET42.

gk PEMSAIIE LRTI B AHEE TR, EREGIEE HSEAE, 2FAROHRA
T 7 BRA. Rk ASMR T REZEME FTF, ASDR #aTHa5E, 75 sinsmgaE AR . seititk
Ao R SR A BT B 2P B B i ]

RABGAMEREFBERITHRERRFFES

BIR&. BOGA. TrH
VUK 2 A R e

BHE: KB SRR S ZE R (260 ) FATHRE REO MIEKREIE, N
[ 2 2 P 7 AL AA L 7 92 S s B2 AL R 22 A 3

i RAFBRMEMFUETE, BB 2016 45 1 A 1 H-2024 4 12 A 31 HERRSE FZFE
H TG RS, 1R R MR S b B FR AR AT AT

BER. LGN 2 092 FlKEEBE BRG], 2018-2019 4EAI 2023-2024 4F H BT g,
2020-2022 4 & F B E R R N 0.0008% , & E K T 2016-2019 4F ) 0.004%
( X2=334.21, P <0.001) . Ji5==mtrieas, ARG 74.43% (1 557/2 092) ,
Hrf HIN1 PR 45.66% (711/1 557) ; H3N2 WAL 26.72% (416/1 557) . BActEHltbN
1.61: 1; 60~69 LHEWA LR (44.98%, 941/2 092) ; 92.02% (1925/2092) HHEEKH
PO 3R RS DAL 5 G B E 5 24 R (21.41%, 448/2 092) AIZZEl (16.92%, 354/2
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092) N¥. 2016-2019 4 B EFEFitE (0.5<M {4<0.7) , 2020-2022 Al 2023-2024 FZ=;
M7z (M{E<0.3) .

2 2016-2024 FEEFRBEH IR AIRIEBON T, AT EIGETEAE. EUUINTEEE N
B A B, PRARAERRIRS, JRRFERARAL Y AU A R, IRABIR R, SRR R he s s

2021—2025 £ SE8AFHI/LERBERGIFISE
5% 8 A1 A0 B B RIS A MM T

g B AREEUR BE L ] M R

LBEARFME - ANRER (EAFFNILEER)

HI: 78 2021—2025 4F ) LB SR AH D12 58 B 55903 B 57 FH VARG O B PR e S LR G R

P2 [ EHAR B304 (SARIMA) K7 357k 6 S T30 5 W 0 998 41118 .

T W EBOR B HE S RS 2021 4 1 H-2025 4 12 H)L#E AT HEREREAN SR, %
W TS AR5 DU RS B EERAE ) LB SRR AR Ci2 58, DU B A S 2
A E I LG R AR B 2 FH A B s RN A 5 91 50 fif . ADF K3, 58 XAH KR SR B AH K VA i
FVRHIE; DL 2021-2024 FHHE AL, 2025 FEIRIRIUE, 2 AIC S/ R 72 W 75 Ji )5k i d5 e
SARIMA F#,

GEEL. Sty )LEIE 16375 B, BtERibe 1.21 1 1. FEIRE R AR m-EE - R,

2021-2022 LA E CRAM SRR 558 8.90%. 2.68%) , 2023, 2025 4= LLH R4 F
(89.07%. 98.59%) . HLiZuwEEL HAIPHMEM R Sk Pearson MK LS5 E X (r=0.174,

P=0.183) , 12 NHIEZHKFE-0.857 £ 0.587 [M KIEFES), R ZHATEM B . whisnk
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Temporal shifts and multi-model prediction of respiratory
pathogens during post-pandemic of COVID-19
in Shanghai, China

Yuxiang Xiong?,Li Zhang?,Ruixin Zhang®+4,Lei Wang?!,Xuefeng Huang?,Xiao Wang?,Chuchu Ye?,Zhongjie Lit
1. School of Population Medicine and Public Health, Chinese Academy of Medical Sciences & Peking Union
Medical College
2. Shanghai Pudong New Area Center for Disease Control and Prevention
3. Sichuan Public Health General Clinical Center

4. Department of Infection Control, West China Hospital, Sichuan University

Background Respiratory viruses rebounded after the COVID-19 pandemic, but whether their
activity returned to levels expected from long-term pre-pandemic patterns remains unclear.
Whether individual respiratory viruses have recovered to the levels expected from their long-term
pre-pandemic trajectories remains unclear. We aimed to quantify the recovery of eight respiratory
viruses by comparing observed post-pandemic activity with counterfactual forecasts derived from
pre-pandemic patterns.

Methods We conducted a retrospective time-series study using acute respiratory infection
sentinel surveillance data from Pudong, Shanghai, between January 2013 and May 2026.
Pathogen-specific monthly positivity rates were used to characterise laboratory-detected activity
among tested patients. Six candidate time-series models were trained using data from 2013-
2019 and evaluated through nested rolling-origin validation. The best-performing model among
the prespecified candidates was used to construct counterfactual expected trajectories from
January 2020 to May 2026 under the assumption that pre-pandemic circulation patterns had
continued. Forecasted positive detections were calculated by applying the forecasted positivity
rate to the observed monthly number of valid tests. Observed activity was compared with
counterfactual expectations using Laplace-adjusted observed-to-forecast ratios.

Findings During 2020-2022, all eight viruses were significantly below forecasted levels, with
median monthly observed-to-forecast ratios ranging from 0.04 to 0.35 (all p<0.001). During 2023—
2024, six viruses remained significantly below forecasted levels. From January 2025 to May 2026,
seven viruses remained below forecast, whereas respiratory syncytial virus did not differ
significantly from expectation (median ratio 1.10, IQR 0.74-4.15; p=0.768). Influenza showed the
greatest fluctuations, with a transient above-forecast peak in 2023 followed by renewed deficits.
Recovery varied by age and was most sustained among adults aged 60 years or older, whereas
adults aged 15-59 years had the largest persistent influenza deficit.

Interpretation Most respiratory viruses had not returned to their forecasted pre-pandemic
trajectories by May 2026, with substantial heterogeneity across viruses and age groups.
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Continued SARS-CoV-2 circulation might have contributed to reshaping the post-pandemic
respiratory virus landscape and seasonality, potentially through virus—virus competition or

interference, although these descriptive findings cannot establish causality.
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Fusarium keratoplasticum Infection in Diabetic
Foot Ulcer following Antimicrobial Therapy

Shuxia Wang
Affiliated Hospital of Integrated Traditional Chinese and Western Medicine, Nanjing University of Chinese

Medicine; Jiangsu Province Academy of Traditional Chinese Medicine

Background:Fusarium species are saprophytes widely distributed in natural environments, which
are important opportunistic fungal pathogens. Diabetic foot infection (DFI) ranks among the most
complex and serious consequences which involves diverse causative pathogens. However, the
potential for fungal etiologies is often overlooked.

Methods: We describe a DFI complicated by foot trauma, despite prior broad-spectrum
antimicrobial therapy, the wound failed to heal and presented persistent swelling and pain.
Microbiological re-evaluation and molecular identification confirmed the causative agent
as Fusarium keratoplasticum (F. keratoplasticum ), a pathogenic species within Fusarium solani
species complex (FSSC).

Results:

1. Description of Case A 56-year-old male with elevated blood glucose for over 6 years and a
non-healing skin ulcer on the right lower limb for one month's duration. One month prior, the
patient sustained an external ankle injury with skin laceration after fall onto roadside flowerbed.
He received local treatment and anti-inflammation treatment at local clinic. Although the wound
formed an eschar, it failed to heal properly and accompanied by persistent swelling, pain, and
difficulty walking, prompting his referral to our hospital.

2. Wound Examination Examination of lower limb wounds revealed skin hyperpigmentation, an
8x15 cm dark purple patch on the right lateral ankle with a central 6x12 cm black necrotic eschar,
tender to palpation without obvious purulence, exudation or foul odor (Fig. 1A). No edema was
present in either lower extremity, but dorsal pedis artery pulses were diminished. Lower limb
vascular ultrasound showed arteriosclerosis with small hard plaques, venous reflux slowing with

blood flow stasis, particularly pronounced in the right lower limb (Fig. 1B, C).
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3. Pathogen detection Post-debridement, three ulcers of varying sizes were exposed, with the
largest measuring 4x6 cm and approximately 3.5 cm in depth, presenting a base of scant
exudate and margins bordered by dark purple patches (Fig. 1D). Secretions from tissue were
sent for bacterial culture. Besides scant Staphylococcus epidermidis, filamentous fungal colonies
demonstrated predominant growth (Fig. 2A,B). Microscopic examination revealed septate
hyphae, characteristic of Fusarium (Fig. 2C). Mass spectrometry identified the isolate as FSSC,
and subsequent ITS sequencing confirmed as pathogenic species F. keratoplasticum.

4. Antifungal Susceptibility Test Antifungal susceptibility testing was performed according to CLSI
M38 broth microdilution method. Minimum inhibitory concentrations (MIC) were determined by
assessing the inhibition of hyphal growth after 48 hour incubation at 35°C. The isolates exhibited
high resistance to most antifungal agents such as fluconazole, itraconazole, isavuconazole, and
echinocandins, and the MIC for voriconazole and amphotericin B (AMB) were all 4 ug/mL.

5. Treatment and outcome The isolate’s high MIC to common antifungals and the considerable
toxicity associated with systemic therapy, a comprehensive assessment favored intensified
local debridement and wound management without initiating systemic antifungal treatment. At
two-day follow-up, the wound formed granulation tissue and a reduced ulcer area (Fig.1E).
Reculture showed markedly decreased Fusarium growth (only 2 colonies) (Fig. 2G). One week
later, cultures turned negative, accompanied by significant pain relief. A review two weeks after
discharge, the wound site exhibited dry, desquamating skin with thinning eschar, indicating near-
complete healing (Fig. 1F).

Fig.1 Diabetic foot wound and right lower limb vascular ultrasound. (A) Wound upon admission
showing black eschar. (B, C) Vascular ultrasound revealing slowed venous reflux with small hard
plagues. (D) Post-debridement wound exposing three ulcers with exudate and dark purple
margins. (E) Follow-up after debridement and local nursing, showing nascent granulation tissue
and reduced ulcer area. (F) Two-week post-discharge review showing essentially healed wound.
Fig.2 Pathogen culture and microscopic examination. (A) Culture after day 2. (B) Culture after day
4: filamentous fungal colonies are visible. (C) Fluorescent staining of colonies (400x): sickle-
shaped macroconidia are visible. (D) Subculture on Sabouraud Dextrose Agar for 3 days. (E)
Post-treatment culture: only one clone grew. Note: Green arrows indicate Fusarium; yellow
arrows indicate Staphylococcus epidermidis.

Conclusion This case highlights the need to consider atypical pathogens like Fusarium in
infectious  ulcers  unresponsive to conventional antibacterial therapy. Reports
on F. keratoplasticum infections remain extremely limited, particularly those definitively confirmed
to species level. Successful treatment here via aggressive debridement combined with silver-ion
dressings without systemic antifungals offers a valuable alternative or adjunctive approach for

complex infections with drug resistance or intolerance.
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0.889) , JEREX A E IKIEM 5S4, GO Al KEGG /iR, % miRNA 214 #U R R & 4
TR SRR B, SRR S ARG

G AR ERARGEE TAAE KEBY RS MG EVs-miRNA £iAE %R, FH#E#7 7 miR-20a-
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Association Between Antimicrobial Regimens and 28-Day
Mortality in Patients With Stenotrophomonas maltophilia
Infection: A Propensity Score-Weighted Analysis

Shumin Gu,Qiaoshi Zhong,Longhua Hu

The Second Affiliated Hospital of Nanchang University,

Background: Stenotrophomonas maltophilia (S. maltophilia) is an opportunistic, multidrug-
resistant Gram-negative pathogen associated with substantial mortality in hospitalized patients.
Because intrinsic resistance limits treatment options and comparative clinical evidence remains
limited, the optimal antimicrobial regimen remains uncertain. This study evaluated the association
between commonly used definitive antimicrobial regimens and 28-day all-cause mortality in
patients with S. maltophilia infection.

Methods: We conducted a retrospective cohort study at a 3,600-bed tertiary general hospital in
southern China. Adult inpatients with first-episode S. maltophilia infection between January 1,
2020, and December 31, 2023, were screened. Patients were excluded if they were younger than
18 years, had polymicrobial infection, received definitive therapy for less than 48 hours, received
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regimens other than the four predefined study regimens, had cystic fibrosis, had incomplete data,
or had isolates resistant in vitro to the antibiotics used for definitive therapy. The evaluated
regimens were fluoroquinolone (FQ) monotherapy, cefoperazone-sulbactam (CSL) monotherapy,
CSL plus FQ, and CSL plus trimethoprim-sulfamethoxazole (TMP-SMX). The primary outcome
was 28-day all-cause mortality. Propensity score-based inverse probability of treatment weighting
(IPTW) was used to reduce measured baseline confounding. Weighted Cox models, IPTW-
adjusted Kaplan-Meier curves, post-hoc pairwise comparisons, and sensitivity analyses were
performed.

Results: A total of 261 patients were included. Pulmonary infection was the predominant
infection type, accounting for 77.8% of cases. The overall 28-day mortality was 31% (81/261).
Combination therapy was administered to 41% of patients, whereas 59% received monotherapy.
After IPTW adjustment, baseline covariates were well balanced. In the weighted Cox model,
shock was associated with increased 28-day mortality (HR = 2.484, 95% CI: 1.390-4.438, P =
0.002), as was chronic respiratory failure (HR = 2.402, 95% CI: 1.352-4.269, P = 0.002). In
contrast, combination therapy was associated with significantly lower mortality compared with
monotherapy (HR = 0.235, 95% CI: 0.128-0.434, P < 0.001), and this finding remained consistent
in sensitivity analyses. In regimen-specific analyses, FQ monotherapy showed the highest
mortality hazard. CSL monotherapy was associated with a lower hazard of 28-day all-cause
mortality than FQ monotherapy (HR = 0.431, 95% CI: 0.202-0.890, P = 0.016). CSL plus TMP-
SMX showed lower hazard estimates than both monotherapy regimens (CSL plus TMP-SMX vs.
FQ: HR =0.072, 95% CI: 0.011-0.423, P < 0.001; CSL plus TMP-SMX vs. CSL: HR = 0.164, 95%
Cl: 0.030-0.981, P = 0.047). By comparison, CSL plus FQ showed a lower hazard only when
compared with FQ monotherapy (HR = 0.241, 95% CI: 0.101-0.604, P < 0.001). No significant
difference was observed between CSL plus TMP-SMX and CSL plus FQ (HR = 0.280, 95% CI:
0.041-1.930, P = 0.318).

Conclusions: In this IPTW-adjusted cohort, 28-day mortality in patients with S. maltophilia
infection remained substantial. Shock and chronic respiratory failure were associated with worse
outcomes, whereas combination therapy was associated with improved survival compared with
monotherapy. CSL-based regimens showed more favorable outcomes than FQ monotherapy,
with CSL plus TMP-SMX demonstrating the highest observed survival. Prospective multicenter

studies are warranted to confirm these findings.
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Cytosolic DNA-induced CGAS-STING1-dependent
autophagy promotes SFTSV and EV-71 replication

Xiaolan Gu

Gansu Provincial Hospital

The CGAS-STING1 pathway is an innate immune system that can detect double-stranded
DNA in the cytoplasm and trigger antiviral immune responses. Increasing evidence indicates that
CGAS-STINGL1 signaling can induce autophagy; however, the activation and potential role of the
CGAS-STING1-dependent autophagy during RNA virus infection remain unclear. Here, we
initially observed that cytosolic DNA acts as a potent inducer of CGAS-STING1-dependent
autophagy. Unexpectedly, pre-activation of this pathway via DNA-CGAS-STING1 (1-340)
transfection significantly promoted the replication of RNA viruses tested including SFTSV and
enterovirus 71 (EV-71). Using SFTSV as a model to investigate the physiological trigger during
infection, we demonstrated that SFTSV induces mitochondrial damage, leading to the leakage of
mitochondrial DNA (mtDNA) into the cytoplasm. This endogenous mtDNA activates CGAS-
STING1-dependent autophagy, which SFTSV then exploits for its replication. Indeed, depletion of
mtDNA abolishes SFTSV-induced autophagy and impairs viral replication. Mechanistically, the
SFTSV nucleoprotein directly interacts with STING1, hijacking STING1-derived membranes from
the endoplasmic reticulum-Golgi intermediate compartment (ERGIC) and Golgi apparatus to form
its replication platform. Our study reveals a new host anti-RNA virus strategy, namely activating
CGAS-STING1-dependent autophagy through cytosolic DNA, as well as the mechanism by which
SFTSV hijacks CGAS-STING1-dependent autophagy for viral replication.
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Hepatocyte-derived soluble Tim-3 contributes
to alleviating acetaminophen-induced liver injury

Chenlu Huang,Jin Li,Zhenghong Yuan,Zhong Fang
Zhongshan Hospital, Fudan University, Shanghai, China

The soluble form of T-cell immunoglobulin and mucin-domain containing-3 (Tim-3) has been
reported to be associated with various liver diseases and to serve as a prognostic marker for
disease progression. Nevertheless, its role in drug-induced liver injury is not defned. In this work,
we initially measured the level of serum soluble Tim-3 (sTim-3) in acetaminophen (APAP) -
administered mice and found that it increased in a dose-dependent manner. An increase in
alanine aminotransferase (ALT) and aspartate aminotransferase (AST) levels and liver damage
were observed in anti-Tim-3 antibody-treated mice. Therefore, we speculated that sTim-3 could
protect against liver injury. To prove this hypothesis, the exogenous extracellular region of sTim-3
protein was injected into mice, leading to a signifcant decline in ALT and AST levels, coagulative
necrosis of liver tissue, and ratio of mouse survival. Single-nucleus RNA sequencing (snRNA-seq)
showed a decreased immune infltration and a downregulation of infammatory cytokines in sTim-

3-treated liver. SnRNA-seq and immunohistochemical staining also showed that, besides immune
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cells, hepatocytes contribute to the expression of Tim-3. This fnding was further demonstrated in
hepatocyte-specifc Tim-3 gene knockout mice, in which liver injury was more serious after APAP
administration. Moreover, Galectin-3 and 9 were shown to act as ligands for sTim-3. Importantly,
analysis of clinical serum samples confrmed these fndings. Taken together, this study reveals an
autocrine feedback loop in which hepatocyte-derived sTim-3 protein participates in protecting the
liver from injury, and suggests that supplementation with exogenous sTim-3 could beneft the

treatment of drug-induced liver injury.
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Decoupling infection from replication: intracellular
defense systems and ecological context jointly
shape phage dynamics

Dandan Li*,Beidi Zhu?,Na Li',Demeng Tan?,Bijie Hu*
1. BRYLRR}
2. B A AR KRF L

Bacterial antiviral defense is often inferred from efficiency of plating (EOP), assuming that
susceptibility correlates with productive infection. Here, we challenge this assumption by showing
that phage infectivity and replication output are frequently decoupled in Pseudomonas
aeruginosa. By comparative genomic analysis of 1,500 genomes and quantitative phenotyping of
205 clinical isolates, we identify a widespread “plague—production paradox,” whereby strains
exhibiting similar susceptibility by EOP produce markedly divergent phage yields. Using the
clinical isolate ZS-PA-35 as a model, we show that phage replication is constrained after
adsorption by intracellular restriction within six defense islands. Systematic dissection further
indicates that anti-phage activity extends beyond bioinformatically annotated core modules, with
flanking genes contributing to overall defense capacity. Furthermore, we find that phage
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proliferation varies along two ecological axes: population density (a biotic axis modulated by
quorum sensing) and temperature (an abiotic axis). Across these contexts, phage production
changes markedly, with high-density cultures showing active restriction linked to Island 5 and
temperature shifts reconfiguring the host's baseline defense efficacy. Overall, these results
indicate that plaque formation alone is a poor predictor of phage replication, and that phage
production emerges from the interaction between intracellular defense architecture and

environmental state.
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Post-Transplant Infection Dynamics in Kidney Recipients:
A 2021-2024 Surveillance of Trends, Pathogen Profiles,
and Prevention Strategies

Hao Gong,ginfang zheng
WM — NREERE

Objective: To characterize the epidemiology of healthcare-associated infections (HAIS) in kidney
transplant recipients (KTRs) and establish evidence-based prevention strategies.

Methods: We conducted a single-center prospective targeted surveillance of 227 KTRs from
2021 to 2024 using a real-time hospital infection monitoring system. Epidemiological data were
analyzed with Excel 2021 and R 4.3.2, and temporal trends were assessed using the Cochran-
Armitage test.

Results: Surveillance identified 73 episodes of HAls in 67 patients, corresponding to a patient
incidence of 29.52% and an episode proportion of 32.16%. No significant temporal trend in
annual incidence was observed (P > 0.05). Urinary tract infections (UTIs) were predominant

(72.60%), with the majority of cases (89.55%) occurring within postoperative weeks 2—-3. Gram-
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negative bacteria accounted for 63.68% of isolates, with Acinetobacter johnsonii (19.47%) being
the most common.

Conclusion: The burden of HAIs in KTRs remains high, underscoring the need for intensified
surveillance, particularly for UTIs during the early postoperative period, together with

standardized catheter management and rigorous environmental disinfection.
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Microbiological Landscape, Antimicrobial Resistance, and
Host Immune-Inflammatory Phenotypes in Critically 1l
Patients with Bloodstream Infection

Deen Zhong?,Yungi Dai!,Danting Fang*,Ruoming Tan'?, Xiaoli Wang?,Hongping Qu*?
1. Department of Critical Care Medicine, Ruijin Hospital, Shanghai Jiao Tong University School of Medicine,
Shanghai, China
2. College of Health Science and Technology, Shanghai Jiao Tong University School of Medicine, Shanghai,
China

Purpose: Bloodstream infection (BSI) remains a primary contributor to morbidity and mortality in
critically ill patients. We aimed to characterize the microbiological spectrum and antimicrobial
resistance profiles of BSI in intensive care unit (ICU) patients, and to identify distinct immune-
inflammatory phenotypes associated with clinical outcomes.

Methods: This single-center, retrospective observational study included adult patients with BSI
admitted to four ICUs at Ruijin Hospital between January 2019 and June 2025. Clinical
characteristics, microbiological profiles, antimicrobial resistance, immune cell subsets, and
inflammatory biomarkers were evaluated. In a subcohort with complete laboratory data, latent
class analysis (LCA) incorporating immune cell subsets and inflammatory biomarkers was
performed to identify distinct host immune-inflammatory phenotypes, and 28-day survival was
compared across these phenotypes. Internal validation of the LCA model was conducted using
bootstrap resampling to assess the stability and reproducibility of the identified latent classes.
Results: Overall, 1,769 BSI episodes across 1,126 patients were analyzed, comprising Gram-
negative bacteria (GNB, 53.0%), Gram-positive bacteria (34.1%), fungi (12.1%), and obligate
anaerobes (0.8%). Among the six major GNB species evaluated, the overall carbapenem
resistance and difficult-to-treat resistance (DTR) rates were 49.6% and 39.5%, respectively, with
Acinetobacter baumannii and Klebsiella pneumoniae identified as the predominant GNB
pathogens, exhibiting carbapenem resistance rates of 51.5% and 60.5% and DTR rates of 42.8%
and 54.9%. For Gram-positive isolates, methicillin resistance was identified in 55.1% of
Staphylococcus aureus and 34.1% of coagulase-negative staphylococci. In the post-COVID-19

178



522 i SIFIC B4 10 Jif OFCID B4 k4> W g

pandemic era, the proportions of A. baumannii, Pseudomonas aeruginosa, and
Stenotrophomonas maltophilia increased significantly (all p < 0.05).

The patient cohort exhibited high iliness severity, with median SOFA and APACHE Il scores of 10
[IQR, 5-14] and 18 [IQR, 11-24], respectively. Septic shock occurred in 38.8% of patients, and
57.5% required invasive mechanical ventilation. The overall 28-day mortality was 28.2%
(317/1,126). Mortality varied significantly by pathogen category, being substantially higher in GNB
than in Gram-positive infections (32.2% vs. 21.3%, p = 0.001), while fungal infections also carried
a high mortality rate (30.8%). Carbapenem resistance was associated with a markedly elevated
28-day mortality in Gram-negative infections compared with susceptibility (48.3% vs. 18.2%, p <
0.001), underscoring antimicrobial resistance as a key driver of mortality in this cohort. Among
these, 421 patients with complete data on immune cell subsets and inflammatory biomarkers
were included in latent class analysis (LCA). Two distinct host immune-inflammatory phenotypes
were identified: hyperinflammatory/immunosuppressed and hypoinflammatory/immunocompetent
phenotype, with the former exhibiting significantly lower 28-day survival (67.8% vs. 86.4%; log-
rank p < 0.01). Phenotype 1 (hyperinflammatory/immunosuppressed) exhibited greater disease
severity than Phenotype 2, with higher SOFA, APACHE Il scores, PCT levels, neutrophil-to-
Lymphocyte Ratio, and organ dysfunction markers, along with lower platelet counts (all p <0.01).
Notably, no significant differences were observed in pathogen distribution or antimicrobial
resistance profiles between these two phenotypes.

Conclusions: BSI in ICU patients is predominantly driven by Gram-negative organisms with a
high burden of antimicrobial resistance, marked by a rising proportion of non-fermenting GNB in
the post-COVID-19 pandemic era. Beyond pathogen- and resistance-driven risks, host immune-
inflammatory phenotyping identifies a high-risk subgroup with distinct survival outcomes
independent of microbiological features, offering a promising framework for early risk stratification

and precision immunomodulatory therapies.
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A case of severe pneumonia caused by COVID-19 and
secondary Lichtheimia ramosa infection in a diabetic
patient undergoing hemodialysis

2P
SR — NRER R

Purpose: Mucormycosis caused by Lichtheimia ramosa (L. ramosa) is an opportunistic fungal
infection that occurs more frequently in immunocompromised individuals.

Case Presentation: We present the case of a 62-year-old man with diabetes mellitus,
hypertension, and chronic kidney disease on regular hemodialysis. He was hospitalized for
coronavirus disease 2019 (COVID-19) pneumonia and treated with broad-spectrum antibiotics
and corticosteroids. Forty days later, the patient developed worsening hypoxemia requiring
intensive care unit (ICU) transfer. Bronchoalveolar lavage fluid (BALF) culture was used to grow a
fungal isolate, which was later confirmed as L. ramosa by next-generation sequencing (NGS).
Despite antifungal therapy with liposomal amphotericin B, the patient progressed to multiorgan
failure and died.

Conclusion: This study reports a case of severe pneumonia caused by
secondary L. ramosa infection following COVID-19. The patient, who had comorbid diabetes
mellitus and maintenance hemodialysis, presented with relatively rare clinical manifestations.
NGS plays a pivotal role in rapidly identifying this secondary fungal infection, confirming the
clinical utility of this technology in diagnosing rare opportunistic fungal infections in COVID-19
patients.
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A case of severe pneumonia caused by COVID-19 and
secondary Lichtheimia ramosa infection
in a diabetic patient

Juan Tian

the first people's hospital of guiyang

Purpose: Mucormycosis caused by Lichtheimia ramosa (L. ramosa) is an opportunistic fungal
infection that occurs more frequently in immunocompromised individuals.

Case Presentation: We present the case of a 62-year-old man with diabetes mellitus,
hypertension, and chronic kidney disease on regular hemodialysis. He was hospitalized for
coronavirus disease 2019 (COVID-19) pneumonia and treated with broad-spectrum antibiotics
and corticosteroids. Forty days later, the patient developed worsening hypoxemia requiring
intensive care unit (ICU) transfer. Bronchoalveolar lavage fluid (BALF) culture was used to grow a
fungal isolate, which was later confirmed as L. ramosa by next-generation sequencing (NGS).
Despite antifungal therapy with liposomal amphotericin B, the patient progressed to multiorgan
failure and died.

Conclusion: This study reports a case of severe pneumonia caused by
secondary L. ramosa infection following COVID-19. The patient, who had comorbid diabetes
mellitus and maintenance hemodialysis, presented with relatively rare clinical manifestations.
NGS plays a pivotal role in rapidly identifying this secondary fungal infection, confirming the
clinical utility of this technology in diagnosing rare opportunistic fungal infections in COVID-19
patients.
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To summarize the nursing experience of a patient with severe pneumonia due to Candida
auris complicated with multiple organ dysfunction syndrome (MODS) who received
comprehensive nursing interventions. Key nursing points included: targeted improvement of gas
exchange impairment through standardized prone positioning ventilation and systematic
breathing training, with early pulmonary rehabilitation implemented; optimization of airway
management and standardized airway clearance procedures to address ineffective airway
clearance; and precise implementation of multidrug-resistant organism infection prevention and
control measures, including negative - pressure single - room isolation, regular environmental
disinfection, and strict adherence to aseptic technique. After systematic nursing interventions, the
patient’'s dyspnea was significantly alleviated, oxygenation index markedly improved, mechanical
ventilation was successfully withdrawn, airway patency was maintained, infection was effectively
controlled, and no nosocomial cross-infection occurred throughout the course. After 44 days of
treatment, the patient’s condition improved with stable vital signs, and the patient was transferred
to a rehabilitation hospital for further therapy, with good recovery during follow-up.
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Metagenomic Diagnosis of Culture-Negative Coxiella
burnetii Spondylodiscitis: Unveiling the Zoonotic
Link in Osteoporotic Patients

Xiaolan Gu

Gansu Provincial Hospital

Objective : To demonstrate the diagnostic superiority of metagenomic next-generation
sequencing (MNGS) over traditional culture in identifying fastidious zoonotic pathogens causing
spondylodiscitis and to characterize emerging transmission risks.

Methods: We analyzed a case of a 59-year-old male with osteoporosis presenting with severe
lumbosacral pain and fever in Northwest China. Following negative routine blood and tissue
cultures, percutaneous disc biopsy tissue was subjected to mMNGS (MGISEQ-2000). The
presence of C. burnetii was validated via PCR targeting the [S1111 transposase gene.
Phylogenetic analysis was performed to compare the patient’s strain with local vector sequences.
Results: mNGS identified C. burnetii within 24 hours with high confidence, yielding 10,491
specific reads and 22.66% genome coverage. Phylogenetic trees revealed 100% nucleotide
homology between the patient’s strain and a strain isolated from local Hyalomma asiaticum ticks.

Epidemiological investigation linked the infection to the patient’s long-term consumption of
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unpasteurized bulk milk for osteoporosis management. Targeted therapy with doxycycline and
rifampicin led to clinical resolution.

Conclusion: mNGS is a vital tool for diagnosing culture-negative zoonotic spondylodiscitis where
traditional methods fail. The identification of raw milk consumption as a transmission vector in
osteoporotic patients highlights a specific public health intervention target. Clinicians should
suspect Q fever in patients exhibiting clinico-biological discordance (high inflammation with

normal leukocyte counts).

Refractory Severe Pulmonary Abscess and Empyema
Due to Rare Anaerobic Polymicrobial Infection

Shuxia Wang
Affiliated Hospital of Integrated Traditional Chinese and Western Medicine, Nanjing University of Chinese

Medicine; Jiangsu Province Academy of Traditional Chinese Medicine

Objective: Refractory severe empyema is a life-threatening pleural purulent infection. Pulmonary
abscess presents as a necrotizing cavitary lesion, and empyema commonly complicates
pneumonia, thoracic surgery and lung abscess. This report presents the first documented case in
China of complex empyema co-infected with Schaalia cardiffensis (S. cardiffensis) and
Streptococcus oralis (S. oralis), aiming to improve clinical recognition and address the challenge
of this pathogens.

Methods: A 66-year-old female with penicillin allergy presented with fever (peak 39.3°C), cough,
and purulent sputum. Despite 11 days of infusion at a local clinic with Clindamycin, Levofloxacin,
vitamin C, and Dexamethasone, her symptoms persisted, and fatigue and chest tightness
progressively worsened. Chest CT showed scattered patchy shadows in the right lung, a a thick-
walled cavity in the right middle lobe suggestive of an abscess, and a partially encapsulated right
pleural effusion. Pleural drainage fluid was cultured under aerobic conditions and subsequently
subjected to anaerobic enrichment. 16S rRNA gene sequencing was used for definitive
identification. An antimicrobial susceptibility profile for S. cardiffensis was established due to the
lack of existing data.

Results:1. Description of the case: Upon admission to emergency department, ECG revealed
sinus tachycardia and moderate ST-segment depression, while arterial blood-gas indicated type |
respiratory failure accompanied elevated inflammatory markers and electrolyte imbalances. In the
rescue room, emergency interventions included non-invasive ventilation, Meropenem, herbal
Xuebijing injection and symptomatic treatments. Due to critical condition, unstable vital signs, she

was promptly transferred to ICU for further management.
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2. Pathogen detection Initial microbiological tests were performed and returned negative.
Enhanced CT demonstrated a loculated air-fluid level in right pleural cavity, suggestive empyema
with bilateral lower lobe inflammation (Fig. 1A, B). Ultrasound-guided drainage yielded yellow
purulent fluid; aerobic-bottle culture tested positive for S. oralis (Fig. 2A-B), while anaerobic-
bottle culture ultimately negative. Repeat drainage fluid the following day showed no growth on
direct inoculation, but anaerobic enrichment identified Gram-positive bacilli with occasional
branching and metachromatic granules. Colonies in anaerobic conditions exhibited smooth,
grayish-white with slight alpha-hemolysis. Gram staining confirmed gram-positive rods or spindle
(Fig. 2C-F). The isolate remained unidentified by Autof1000 or BioMérieux-Vitek MS, but was
confirmed as S. cardiffensis via 16S rRNA sequencing.

Fig. 1 Chest CT images. (A, B) Admission lung and mediastinal windows demonstrated right
hemithorax air-fluid level with loculated effusion. (C, D) Post-treatments showed decreased fluid
accumulation. (E, F) 3-week post-discharge revealed near-complete resolution at 3-weeks
postdischarge

Fig. 2 Pathogenic bacteria and microscopic morphology. (A) S. oralis on blood plate; (B) Gram
stain; (C) Anaerobic bottle solution Gram stain; (D) S. cardiffensis on blood plate; (E) Colony
Gram stain; (F) Gram stain after 2 days anaerobic then 2 days air.

3. Antibiotic susceptibility and treatment Given absent documented data for S. cardiffensis,
susceptibility testing was performed. Both strains were susceptible to penicillins, ceftriaxone,
tetracyclines and linezolid. S. oralis was sensitive to levofloxacin but resistant to clindamycin,
whereas S.  cardiffensis exhibited high resistance to nitroimidazoles. Given penicillin-
allergy, meropenem and doxycycline were administered for anti-infection, supplemented with
Xuebijing injection for anti-inflammatory. Pleural fluid analysis revealed extremely elevated WBC,
ADA and LDH, with undetectable glucose. After 13-day treatment, inflammatory markers
normalized, and repeat CT demonstrated significant resolution of pleural effusion (Fig. 1C,
D). The patient was discharged with sustained recovery at follow-up (Fig.1 E, F).

Conclusion: Refractory severe empyema with pulmonary abscess arerare yet serious
complication. Empyema is most commonly secondary to pulmonary infection such as pulmonary
abscess. This case underscores the critical role of anaerobic culture and molecular techniques in
detecting fastidious pathogens like S. cardiffensis, and provides essential initial susceptibility data,
particularly for penicillinallergic individuals. As the first documented empyema caused by S.
cardiffensis in China, co-infection with S. oralis further highlights the need for thorough

microbiological evaluation.
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B AR TCE O EE BRG] EAfcrh, KRR A 33 EIRERESS . 12 WbriE A A
iR, WiRRmENE, /4 PDCA 1EAE BN, DIEERY = ARSRE, HEERMmAZ O
Rlo V)SERRARER e Gl e, ORISR I DA i Btk . e Bk S, Rk AL
(10 2% e % 4 B 445 SR W i AL 18 S P B AR AR A

Hik BN E 2023 4F 6 H & 2024 4 5 A AL PDCA MM B2 A0 51l 15 3L 2 5t
HZH, 2024 4F 6 H % 20254 5 AT d. @ilmER . MIAZEME A7, BRI
EIZ ORI 2024 4 6 HIEXS3) PDCA JEIAEEIIH, BIERAN T3 SGs HE R
ERUR IR R TSR B, PR R BN SR R R R =T R S, —FREE
FAEIRG S e R R . FEAEIRSS, BHREER B YT MR IR R I, AR, Iyt te
L E (BB EbRE) M ERESR . RN, 7EER 55 N 01 AR s - Igte S an el 7E B s B R
b bR, B R EHRRE EER R AR, AT R AR AR RS — .

GiR: R AZ A R BRG] 43 B, R 29 1, IR EIL 67.44%. HA SE
KRR, FIPIRGE G N F A1 IR IR 71.45%. {§/] PDCA fEA & A5, T4
NP GYR G 37 B, ek 2 6, IRIREREZE 5.41%, BT EEXER 20%kkZE, HMH
HERAGIFE N (P<0.05) . #EWNRY = FIEA WG EZ) BRG], A0SR b R
(2 5t e ARAE LI R A B TR 0 i R, AR IR R AR 0 1 B EARAEAS b, IR AE B4,
DA K B 439 18] 1) 4 T HE R VA R B 4

g @K PDCA TEHE R, AMUAE KRR, ERER wAbilE R 37 N 51 (1 B ik B
PR, LR G W M B TS S B R SERR R AR O, R 2 Bt BT 2 A PR A g SR A
VGRS

PDCA B EREAN FREANZEERBLRRENEAMAR

B Fh . R X0 BRET
M TARIC X 0 B2 B

HE: A0TSR RG] b Arh, RIAAAE A Im R B A 18 EARERESS . 2R k0
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iR, WiRRmENE, /4 PDCA 1EHE BN, DIEERY = ARSRE, HEERMmAZ O
Hlo V) SERRARER e Gl e, ORISR I DA i B sk . e B S i, Rk, AL
(10 2% e 5 e B 445 SR WS i AL 1 S P B AR AR A

Hik BN E 2023 4F 6 H & 2024 4 5 A AL PDCA MM B2 s 51l 15 3L 2t
B4, 2024 4F 6 A% 2025 4F 5 AN Tl . @i, Bk amas &, e
EEIZ ORI 2024 4 6 HIEXS3) PDCA 1R EEIINH, BERN T3 8Gs HE R
ERUR IR R TSR B, PSRRI GE AT R R =T R S, —FREE
FAEIR G m e R R . FEAEIRSS, BHREER B ST MR IR R I ELSE, Iyttt e
B E (BRI EbRE) M ERESR . RN, 7EER 55 N 01 AR f i - Igte S an el 7E B s B R
b bR, B R BHRRE BER R AR, AT R AR R RS — .

GiR:  RTRAAZ A R BRG] 43 B, IR 29 1, IR EIL 67.44%. HA SE
KRR, FIPIRGE G N F A S TR IR 71.45%. {§/] PDCA EA & HA U5, T4
LN PGSR G 37 B, ek 2 61, IRIREREZE 5.41%, BT EEXER 20%kkE, HMH
HERAGIFE N (P<0.05) . #IEWY = FIEA WG EZ) BRG], A0SR b R
(2 5t e ARAE I R A B TR (0 i R, AR IR R AR 0 1 B EARAEAS B, AIRARAE aB 4,
DA K B 439 18] 1) 4 T HE R VA R B 4

g @K PDCA TEHE R, AMUAE KRR, ERER w Al ilE R 37 N 51 (1 B i B
PR, LRI W B TS SR B R SERR R AR L, A 2 Bt BT 2 A PR A A SR A
VGRS TR

—BIRNETEREH B EELRITOHFESIR

2T
REb N SRSy NP

RMESRIANTE 1 GG EREG IO EE RS BE, 5B, 43 &, GBCRITmsE, &M
Ktz BFIRIER SR, WIS IE RGO IEAEIR NS . B HIR T E N Rk
— RS, PR 2 PRI, PR, CREEEiicA . MR, AR 38.5°C, BP80/50mmHg,
k¥ 76 Xi5y, MAAMIAIEE 92%. LI ER T : HAMHE 1.5%10M9/L, Ifii/MR T4 85x10M9/L,
HAHHZE R 99.3U/L, CK-MB13.07, Il 2.46mmol/L. WEIRIE 5 I & i, g
RCIgM BEPE. NERBTTIZEME. FEFH2XEESO, GTal. T 9 A 26 HEEHIZIM
TEERRRTE 1 BRI . B D s RS A A PN AR RRAE A S B R = B s
(HBsAg. HBeAg. HBcAb fHE) , FEAFTERFThRETE .

ARG T MR B P B AL R AVE . MR, BB, OB SRR R R R
DI RAEMIRUR . B BE TG I, R B .
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TR £ — B 3 T) i U RO B R B SE R

XA RIE REBER
AR EERE CA S IR DO IR 7T T

HE: SCERA O FE— T IIEIMES: 3 GUTAUR)E AN G REEFIE, FiB RS ,

i R B I T P A, AT P T AR P R e U o

Tiik: 2025 4 11—12 JAEpn k4 3 BIRIAREIF ARG A S, BUERIRGEES . HE. I
REF. FARE LI RZE TG IIE, ICEREINERRR . FARRE. HEYER. BT
ARIZG . W P A% 5 2 A R A, o PR o AN B8 T AR PR 20 7

R ZBIBENER AT R LR, FERITE L ANE. PARAZEHERG. BT
ARINPUR 25V ] S5 2RISR PP E Rk S 2 A BN, Srxt NG, g 249,
ERLPURYERE VR LR U, SRR BN LS. THs 2026 £ —F R FAREMEIE
TR, R RIS A

k. PRIMESREVEARE KGR SR EHATIRA B IMMER, AT MRS,
FSERA T WS, AT SCHL N T ARG A2, BB e SR 42 8 2 L

BERBESHFETARRMORERLK 1 61

5k X
A LR B

I SR T ORI R AL I F LR IR W (ESRD) B IR Z B LUH BRI B (CS) %
FAELAE UE) BIIRARRHE. 27 s LTSRN W BIEiZ iRt 2%

J7¥k: RIS 2025 4 12 HARREUA R 141 19 B85 G IF CS-IE B IR IR BOR S % A,
AR E G R HLE] . T 2G4FIE 51297 IR IX . S8R BFE RN, LRk EE . K
PR AR R I S DR MR AR B E T . 6 BRI CS (il
BT, ABURHEMRN B-ABLIE . MR ZG, O AEER. MIRMGEUR, A Eif
itk ONEEE R LRI RIEAEY), 54 Duke frfE. Tl B RBEARD R EHURY, HR
ESRD HHR G REkIE . BEAEMAISEE, WIEREEEE, RAHMB. 458 CS FELiEst
MR TE S ESRD BHETEK IE, RAEBRIEZOINE, FREER R e N v EZ AR .
FPRZ E 2. F R AR hREAN R IR BRI R U A R . IIKFITHHES IE 1RAN
B, XEERAERERAE SRR R R AT IR SR AL AR, RS BRI MRk 2,

FFARR AL T ARIRAE,  DAPRRIRIZ R
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= MESERE 2019-2025 £ ER RS B R FHE S

L
M E N R BB

HE: TR =G R ILE S ) LR L B a5y, RSB ERE R, NE K
T AN B e R R R 22k B . 73k 2019-2025 AEAREEMEL— KR R 55 1 25 59 1 18 25 A
A MIITE

ZiR.  2019-2025 EEFHRPHLEF N 3.00%-1.08%, BBl E R 1.93%, LiB44E N [FHE
Hy ERERILE RS RIS N EE TR (ICU) 5 BEFEERGAL LRI IE (33.50%) K
¥, HUONEPIRGE (25.62%) « BpEKY (13.79%) . WIRIEKY: (9.85%) MFAY) K
e (7.88%) ; FARMAIEYRAERN 0.78%, FERIERYIN, YR N 4.13%; ML HITHE
2y AT 33.41%, 7 EHIE AU N E, A ERLNRITAE, R ITHE
RiFE 5N 46.67%. 40.53%. 37.65%. 36.91%. 35.06%. 65.63%. 33.11%; ¥Rk T LLF:
MR NE, 5 64.44%, FEEFHMER G 31.11%. HR & 4.44%.

S BT ERE B IS B B, ERUR LR R BN, R EAR L G- T,
SR, LI TE R AL, PR 25 AE R AR IV, IR TT I SR kA AT R R

Pulmonary Aspergillosis Caused by a Non-Sporulating
Aspergillus Fumigatus Isolate: a Case Report and
Laboratory Diagnostic Challenge

Lei Xi?2,Zhen Wang?,Lu Yan',Wanting Bai',Xiaobin Wei!
1. Haikou Research Institute of Xiangya School of Medicine, Central South University

2. Wuhan Children's Hospital

We report a 13-year-old boy with T-lymphoblastic lymphoma who developed progressive
pulmonary infection shortly after allogeneic haematopoietic stem cell transplantation. Multiple
evidences including clincial symptoms, chest computed tomography, respiratory target next-
generation sequencing and serum galactomannan have supported pulmonary aspergillosis
caused by Aspergillus fumigatus. Laboratory culture of bronchoalveolar lavage fluid yielded an
unusual filamentous mould which produced abundant sterile hyphae but failed to develop
conidiophores or conidia, precluding conventional morphological identification and standard
conidial inoculum preparation for susceptibility testing. Molecular sequencing confirmed the
isolate as A. fumigatus, establishing the diagnosis of pulmonary aspergillosis caused by a non-
sporulating A. fumigatus strain. To overcome the technical difficulty in antifungal susceptibility
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testing, the mycelial mass was mechanically ground into small hyphal fragments and adjusted to
a suitable fungal suspension for broth microdilution testing. The isolate showed relatively low MIC
values for amphotericin B, echinocandins and 5-flucytosine, providing potentially useful in vitro
evidence to support antifungal decision-making. The patient received sequential and combined
antifungal therapy, including Isavuconazonium and caspofungin, with gradual clinical
improvement and partial radiological regression. This case highlights a rarely reported non-
sporulating phenotype of A. fumigatus in a post-transplant pulmonary infection and underlines the
value of integrating genomic sequencing, culture and adapted susceptibility testing for clinically
significant atypical mould isolates.

E 7 2B AR B ERT B < 2 H451E K B 12 TR :
25 {51l 5] s 53 4

VR L, [T 2
1. B
2. BT REEE

HE: oArEIT EANMERESE (HAD MREITTAUS I RARHMES mfal &, fsEgs i
B BENTIERD B 5 %

T SR B B 5T 5%, WERIERE R ENIM 8 N H N 16 000 stz E# . 644 A
BRIT Gy A, TRk 25 ] HAL MG 2y se B2, MABE AT . FAREHEL IR IRBEGLRE
M MG A B SR SR A 2 T THEAT SR b

ZR. [EFE HA HXRAUL KR 0.16%, HEMMEITMULN 3.88%; Fifa ALy R AT ik
RKEH, 20~39 ZHHHFERAR L 88.00%;: AASMEEES, SEHBERT AR 72.00%, K
R fE AR, HUCHIBIIER . BB EM LT BEFR, ERARG HAI DURR &Y. KA
TR B B e . SR MR IR EERRAE, 92.00%E R AT AR 1~2 MHMKEHIN . 52.00%(1) /&
Gl B e A B N E R EIT Yy, T IRTFR. SRS, S bl miB ZI AT 5 Jiot.
WUAELE m fE AR L URSR B AR . R BT RGHETTTUEA L . AR RE TS
BT ERHAR ARG 2 B IR

hil: [UEBEE HAIAHREIT M9y BRI ANTEREM . RaUER I, RIRRRE M A 2yt it vk
FHE. PR E S S e NBE @ fEFRE S B R BURE R, A SRR ERE SRS
LRV R, DU SKIB D AR JE RS, BRI TT 22y R AR .
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BB RIES HAFRBER MR F AR 1 51

AR WEE DL, BIRERR
V22 A K 2 5 B s s e

ARICHGE 1 BILZ 7 BRRIR. R 2 BRI 08 0 S e T 22 v & B A B I
7 FHli 2 (Pneumocystis jirovecii pneumonia, PJP) i3, HEMAEEKF 6 MH SFEUEMA
VEF R0, TEM IS I Ja th IR AP B2 R RN B, |l T il i R AN B, i o ik
R4 38— ARl FEH A (metagenomics next generation sequencing, mMNGS) 37/ & i il #E5: i
(broncho alveolar lavage fluid, BALF) Hi&HEBICHTfE &, #i2 PIP, &iGITEMIGHH .
PIP EERATHRZEACT AR, Bt Em G Itde i PIP BONFEN, PR, FLTHEE.
I EESIR AL B A O SCHk, DU IR RS S5

1 BB RAFEEHAESUITETE
R EB R B E R F SERR

IR BT, HfE. £
AEH T FCa B B

AR 150 e FUP AR5 £ I R R IR B A 5 A S A T E AT B A 2 B 8o i PR 24 D AR
BHE TR RS R H AN (MNGS) f 4R, S5E AR Lt e fe gy i, Ht—
ARV B E R SER R ER 0 T 2R USRS . RS T B R IR A B U T T e
T, BRARRIE XA, BN R T i PR 2R YT, AL . SR R I REAR
NN R IR BAT R S A, s IR SIS W S R T L, DU R R A

FIREBRMIRRZRIEHS %

LR LVAD g9¥ SKBLO AR A HERRRESE
SRWRRRGE 1 6

R R GRIEE)
T By ORI R B Bt v i e (X

o EAIME S RGO D ERH A E (LVAD) MA4XES, GIFHE. ZEMARH. 5EY
Fe A R BAR IR A IR, AR PP B S 2 B A 22 D
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HH: 89 LVAD ik & I ERANE SRR IS, 8 R RGPk RRBUL 2 2w
AT, R G RS 28 AR 052 S8 1 B AR R e 42 i PR Bt SE B 2%

Ti¥E: SE 1B SRAL O S IR A RN B S A R S A MR ZEZE (K
TR RRE BRAEEERAR (BMI 15.24 kg/m?) FZARBILEEE, Sk T
2R MDT UME IR A2 T5 5o MR AR BITAS HEDTR e+ 5 TR A 1E+F 8] 2 H 1 24 16 1
AP IE R E K P AN R 25V + IR R+ IR 4R 8 . RJE 852k DB Boks 4Rtk e
HHRNME P AR B+ R IR G I B DA &R KT PDCA i34, B+ 4200 3
SIS RSt .

giR:  BERNTZ HIRGAA AR, YRR RIER, WIS LVAD FA; R4k
VB FARIRALIERGY . LIS PPN ST 28 55 LVAD RIS, A fin AL P AR H B o
G 122 R HMR AR RIE R T LVAD RATESIEREGH T AREER, A LVAD &I R IR
G B I ARG B i 52 4t 7 ] S B SE R AL

MISH R #0577 -
—BlL RS FH R RME FESEARRERESBR

MIFAES B FHI
VG 22 A K 2 5 B s e B

HR FRHEWE R R T RR DR A DL AR R K 2218 . BESR BORFFZIRHS I, 4512
HR T BRI GBI RE(R T B MUEAT S A PR Cande i) A4 RS BE s o AT 81
R T Z RN WA — G AR e R A BN R (CMV) TR & G i e B A
Hle

PBIHR S 61 % T, A EAHIERME R A B S BN R R S, IR 4 EEAT R
AR O, PR IR s, ST BLE AR, X 2RISR R R E M BlaE
WP EE, 2 AUHUMOE <. WU R UE YA B A R AE . X SV Tt S vt AT
FEEFHE AT (MNGS) %58 kIR (27,054 2557510 Al CMV. ItAh, WAEBE EX
F RIS i PR 457 1 3 A i AT OB AR D R IR 48 Ve R e, R 2 B s 7 SOIREE 2 B
22, BRPURREHYE. &%, MEPARARE R L LR, SRR v - Ak o
JABN T AEAPURNGTT , ELAREERT R B K SR R OB (TMP-SMXO. RRIZRmefie, DL
XS CMV IUBEE S o BB IR G2 s, L B IR, e AR SR A PV R T 4 F
Jig, BEVIHIEESCR B AR E -

W A9 R TR S5 R PR R b S R RO R R R . SRR T2 EOR (n
MNGS) X MM ERAR AR E AR . O TR EF 2 I, TR S E X0
EHEREE, CMV IEMMAE IR, KOG FRE B o vl s 2L f e, HoRHET
HAURB AR IR, TRA RGN LA G R PR S IR K — MR R R . ImREEES
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AR Z AR EDEAE, B mNGS IF IR, 788 % 3 1 S A 2 o IR AR A5 BOR bl B

=55
Lo

— il Sk 7R b DE BT 4E B3B3 1 A ¢
% B AERRHRAF GRS

X
SHESPNEN 75/ &ESY /S 7 Sl VS ST

AT S 0 At ] 2 B L) v 55 Bk T B s i 24t 28 e TR (A B Chv-CRKP) BT iU R MERR 4 2 111
IRFHIE. T2 538 IR 5, B812IT &%

T BB BT 140 IR AR A S HR P 48 S IIG R TRk, B a0 R 8595 . 980 . E AT
HARF (MNGS) KHE AU (INGS) 4558, Z54 SCHRIT IR FrE L skng .

B BN 25 B R, HIRBUZ AR ARG 48 N HBLRT R, A SR, TR
IR IR NI R e T A B, WSR2 g . s . Skl 55 25 . mMNGSANGS fa H J5 44
P H$ o 5776 F1 9326, #EAri 25K blakPC-3. CTX-M. TEM. SHV K& 772 [ %
iUCABCD-iUtA (SATHEREBIBIARS) » 4 CG258 MMl 2 hv-CRKP HHiE. ¥IEh&kEiasr
AN T JR) i IR IR 5 4 B SRR S, R AT B AR IR 24 B AR IR 9T R FH Sk fl A e o 4 35
CERRK TRV BEBARIEESD , B 10 RJGBE 4BUR %X Sk fhne B 4 I m 245, 52
FAAAEEER, IR RIVAEE T SR mEATHIAYIG . MR, EhEAR, ARTOLK
HBE. ZWiiE7R, hv-CRKP FEZ M2 5 mEa27), FIREERMETER TR (Tt
FHkffhne ) R fEGE IR LA, HIGERR AL RE ) EIE B

— 51 5 4 1R B RS o B3R o
R E AT R B A B RS S

Xl
SHESPNEN 75)i &ESY /S 7 Sl VS AT

HI: eS8 % (Bacaeroides fragilis) FUE A <17 &Y< (periprosthetic Joint Infection, PJI)
(I PRAFIE S 2455 MR 4 SR, B S B G P 503 R I R IR

T BB 1 EIMESS AT PIL B E IS T R e E AN . Pubmed 55 H o S e
2 i 5 HOURT 1 BT PII RS BRI, 4T 1% 2 B M 508 PO I AR o5 B FH 24 3%6 %

R EZBFEWEBURF NS B, IR BORE B/ ICA B 2 H, 5
M 25 /b 6 YU IYARIT T %, RITHEOR)G, BB R Z ORI AR S H S A . (H&
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FAR ARG DU e IRERRER 055 2 BIFRORE, 42 ARG AT Ja B8 I AREAR b ¢ 1k Fi
PR FECE, (EE A BRSBTS, IR SRR i 25 5 i R AE
b o e WIBE Y . SRR ST RoR, HESSAT R SR PI IEHICH 10 B, £ 5iEiit. KXk
KATREEGEAFA R, IWARRIG B R, EERIOVER. . MIKAEI52 RS
2 VLM NG T 250, J7 R ZaetE A REF, EITRRZERBOR.

give: MuSSWATRHPTEL PA W, S MATHREG JFAOEE, IRREIEE M 25, I T4
T RA R B BEE LA AP T B A2 ERNS T R E AR .

HEIR A7 B B S A B I — 1 3% 3CHk S ]

M« BUa. Ha®
P 7 R R AR B e

HE: il — G gRE I A 2= 4% % (Listeria monocytogenes) & IfiLSE A2 7 &t ,
PR I O HH 245 TR TR RS L I RARFAE 12 W B R BTy SR, B s I PRONS 122 DL AEL 7™ E 5 PR AR
g BB R IRR R SRS, Mg BT iR, HEE A STE .
L. BN 26 2RI, 18 4, MR 2 R'F 2025 4FE 4 H 9 HABE. ARl kiR 39.8°C,
B C kMEH (hs-CRP) 82.07 mg/L. F&45%& )5 (PCT) 0.295 ng/mL, I35 R4 H 7= BLA% 41
MZErRs b . WA R IETR AR 2R TS (CRP 232.71 mg/L, A4/ 2%-6 157.00 pg/mL, PCT
0.806 ng/mL) , IM/MRFEATHE NS 53x10%L, HIEMIGERERS (D- %4k 4.81 yg/mL) , #%
ANEEBRPREHERGE. LENHK (2 g, 8 4 P00 BEEDREPURY. YIEREA I
RE SPRESCRRVAIT G, RPIRbE D R, B 15 RIFFHFE, BHIRZ: R RLT.

i WFURIAA TR R B WA e T, R IR RS W R O E B VRN IR SR
(KA ED). AT WIESE AT RINSIEER . GRTIMIR IG YT 4 R 2= 1 R S G 1 1 i
2y, ERERHE G IRE BER . ARSI = S IR 1 R A E R PR GRTT . SGE BER
S5 R

SEHRE HFRFERE MAE—F HICMES)

M« BUa. Ha®
FA T BRRER AR NS e

HE: Rl — IR &= A in 2= 45 (Listeria monocytogenes) A& IfLYE 11297 &,
PRI U U IR 2 3 A SR PRI PRARRAIE 12 W 2 i S VR 7 SRS, i v I RS 12 LA ™ B PRI
ik RIS EEIRR TR KR E. MEEYFE R AT, A TIE .
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L. BN 26 2RI, 18 4, MR 2 R"F 2025 4FE 4 H 9 HABE. ARl kiR 39.8°C,
B C kMEH (hs-CRP) 82.07 mg/L. F&45% )5 (PCT) 0.295 ng/mL, I35 R4 H 7= BLA% 41
M2 . WA R IETR AR 2R TS (CRP 232.71 mg/L, A4/ 2%-6 157.00 pg/mL, PCT
0.806 ng/mL) , /MR T NS 53x10%L, HIEMINEERERS (D- %4k 4.81 yg/mL) , #%
ANBIERIPEIEHG. ZRENTNK (2 g, 8 4 /DN —00 BRERD R IR, AIEREA L
RE SPRESCRRVAIT G, RPIRbE D R, EBE 15 RIFF P, BHIRZ: R RLT.

Sl ORISR A B B R E I, R IR R 2 RO E B AW R sk
KA ED). AT WIESE AT RINSIILER . GRTIMIR G YT 4 R 2= s i S G 1 1 i
2y, ERERHE G IRE BER . ARSI = S IR 1 R R PR GRTT . SGE BER
45 R IR

Practice of Improving Hospital Infection Control
Management by Continuously Carrying Out Home-based
Infection Control Online Based on the MDT Model

Yuliang Zhang

Rugao Psychiatric Disease Prevention and Treatment Hospital

Objective: To explore the "new-quality productive forces" in the field of intelligent infection control
and management based on the multidisciplinary team (MDT) model involving laboratory medicine,
pharmacy, and clinical practice, and to deeply discuss the practical value of advancing hospital
infection control management to an earlier stage. This study aims to analyze the practical value
and effects of continuous online intelligent infection prevention and control management
conducted by medical staff in psychiatric hospitals for patients in home settings (out-of-hospital
and pre-hospital), including reducing the probability of patients carrying pathogenic sources such
as viruses and bacteria into hospital outpatient departments, as well as the incidence of
nosocomial infections during re-hospitalization, and its impact on hospital infection control work.

Methods: Psychiatric patients who received outpatient treatment and took medications at home
were randomly selected as the control group, who were given routine guidance on infection
prevention and control knowledge and skills at outpatient windows and handling adverse
reactions to anti-infective drugs. Another group was set as the observation group; in addition to
the routine outpatient guidance, the observation group was provided with enhanced remote
guidance on out-of-hospital infection prevention and control (such as prevention of bacteria and
viruses) and handling of adverse reactions, as well as online video demonstrations of health
operations and other intelligent infection prevention and control science popularization
management through WeChat (groups), official WeChat accounts, Moments, WeChat Channels,
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Kuaishou, and Douyin. The infection control knowledge and skills of some patients in both groups
when they were readmitted due to psychiatric episodes, as well as the incidence of nosocomial
infections during their hospitalization for group treatment, were compared.

Results: The observation group showed significant improvement in infection control knowledge
and skills. During re-hospitalization for group treatment after disease episodes, the proportion of
seasonal influenza and bacterial infections, as well as the course of disease after infection, were
significantly reduced. This led to a yearly decrease in the overall nosocomial infection rate of the
hospital, which demonstrated a significant advantage compared with the control group (P<<0.05).
Conclusion: Based on the MDT model integrating laboratory medicine, pharmacy, and clinical
practice, continuous remote intelligent infection control management carried out by medical staff,
along with out-of-hospital infection control science popularization and online enhanced infection
prevention and control guidance, which advances hospital infection control management to an
earlier stage, can significantly reduce the risk of nosocomial infections in patients. It can
effectively alleviate the pressure of hospital infection control work and improve the effect of
infection control management, featuring innovation and practicability, and thus is worthy of

reference, promotion, and continuous implementation.

KREZHRERAN BRETCEEEGNRESEHES

FRaETT . KR R PRBEE . R
b LT v XN R B B

B A5 B B BR i e A RS M e I A F IR AR . BRI RIER B8t il R B ER iR
= Be Bl SR A S AR I

T3 RHBIEIE AT E, X 2025 4 12 H-2026 F 1 HiZ BRI 7 41 53 2R B E R 1l
RBEE =[R20 ARG IEREAT 08T, RIS IF AR . B2 55 N\ 03 R 4 8 1 H AR T K
FERSEIN, AR A T B O A X 1 ol 4 SR

G558 7 GIHSHREEHEEIFLE ICURICU 1297 %, HE B AH 55k 835 A7 2L 8] 73 1)
ALEE; EMRRT R, PITERER B YWRINAYE, RO IE S R, AR N FIIEVE SRR R
KA HH SR FIVERR A 19 43, FE AT ICU JRIIC, 27 LB TAE X 4REL
SEALRRES . AR R, T LAMVEE R, RBBUFIIRG], S5 204 R .
g5 Bedhii NS BRI E M R e AR RR I L, BRI ERIEANE . s AR
BHE RN E R FM RN EEERRER, BRI, R, 22PN E Pz
fEt, AT RCE f) SRR B N R, PR BE gL S .
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FEBRBARE ICU FIRBRERLNRITHRF AESHESCR

5K A 1
PH T e~ X A B g

HE: B =R PR EER ICU HFRERENEEZ WAL RO RERREMHN
TATIZEAFAE . W R R R S B B B0, 2 B B S RE MR 47995 o B kA e M s 2 R 1
IR SN A BRI S %,

JEE: K 2023 4E 11 HZE 2024 4 4 AR ICU KPS R R F AT BB R, S5
IGPRZE R RATE AR T T s R, se AR E B, SR EE Rl B T, #i2 )5 e
AR, XTSI B AL B S RO A AR

G AUCREFMRITEY 34 f, HpEpiEE 7 61, mK+ 20 4. HXET 4 4. TIE
ANRAKIE 3 %, Yy 2023 4F 11 H 4 HHFRERE AR 13 KE#H (5, 80 %) , APihf4
IR JERER R Betit, AP Rk 2 Ak R AT ok, B BIUNIE, MOy RRS: BRI AL Y5 .
TR A 2 R 8 B SRR R WL U, SRS 8 IR 212 I 2 IROME B2 R R 2 e 58 HERR oy
K, JIE RN R A R RN 2 . SR B RS, TR 5
MH. BERFETEN AR KRG SRR, TERIZH B DS e b5 Bk s A 5
NGRS 2024 4F 4 H 3 HXHR XOBTR BB 0T R BAS EEs CB T Rl L <l KHLAE”
SR o WS EI R R XEEE . ERFESRKEIRT. SWEARERA. B EH
WML A, 2 4 H 20 HIEHGmE], e HiEe, RRLib.

Zil: FEREANKMEKEZ R ICU yrkm BRI N kT I i ah k. 58 R
JE SR BURMEAR L o IR SREEME B % Bl N 5 S e I I B e s & . X ICU
N 2 ATEAIA R RURRE e B 2, B K2 B HERR T, 0 P 0 R e FR A v
SCHTE PR B2 5 U B R A X . AR FED R SRR AR SRS RS, AR
o PH T 22 N 05 A4

—E M ENRXE RN ESRERGFNAESLE

JHVE.
T T R B

B 05 = PR O M8 RHR XA A ) — B VR MRS IR AT R S0 B, 2 Hr T hg
fefhigtt S e Be RGP i g5 3871, BRI LRI SRS A R A Sk B iR 5 %5 .

Ji¥E: Xt 2024 4 1 H 8 H-20 H 3= HEE RO ML ERHR X R & B SEAUR G I8 75 SR AT IT L
WRATIR AR A S E .
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BRI, R IHRE IR Bl RHESSEIRA N 7 19 . Zi2kiizsz, HEk 3 5
IR PMEBATF G E 3, BAINEE RGNS i) 16 5], (045 13 Bilf P 5 i 3 44
PN, BB EE 77 B, FEEFEN 16.88% (13/77) ; EH AR 34 4, FEHFEN 8.82%
(3/34) . 16 BlFHIH, 5 46l, <124, F# 37~88 %, “FHJ (69.38£17.20) % . EEIEIK
FKIONMEYS 13 f] (81.25%) . E» 7 ] (43.75%) . WXk 6 f (37.50%) . i 4
(25.00%) . K# 4 (25.00%) . 1 A 8 H-15 HWHIEHCRE, 1 A 16 H-20 H¥w 1A
W%, FREFHE EES T 2 AL E . 6 BIA RSB W EE . R R
JEAS I ARA ;s 23 R IEYIARITREA T, 36~38 IRFTTEM = [ HE TR A BIK RS 1 ik
IR YRR I RAYE, AN 8.70% (2/23) . KREUGGBIEEMG, 8 72h KRB KA
K, FAAFRAE A

Gl ARRF N —RRAE T 0 A RHRE X R S AR IRV A A, A AR IAT B0 [ AIE
Y, AR AR BT 75 SRR R A IR R B SS A I 45 SRAR 7R W] RE AR TE PR BV SR A A 1 IR o e X
PEFEXT RS A AR SRR Sy, EALINRIRTS G v BeAE R 1R, LA BT BELIT B P9 % 4%

Inadequate bronchoscope reprocessing as the probable
source of a carbapenem-resistant Acinetobacter baumannii
outbreak in an emergency intensive care unit: an
epidemiological and environmental investigation

Yao Yao!,Suping Xul,Jinguo Zhen',Feng Zang? Guangxu Mao*
1. Xinghua People's Hospital Affiliated to Yangzhou University

2. The First Affiliated Hospital with Nanjing Medical University

Objective:To investigate a suspected outbreak of carbapenem-resistant Acinetobacter baumannii
(CRAB) in the emergency intensive care unit (EICU) of a tertiary general hospital and identify its
source through epidemiological and environmental investigations.

Methods: Clinical data were collected from six patients with CRAB-positive respiratory
specimens admitted to the EICU between 20 April and 20 May 2026. Cases were classified as
colonization or infection according to standard healthcare-associated infection criteria.
Epidemiological investigations, field surveys, and environmental sampling were conducted to
identify the source of transmission. Isolates were identified by matrix-assisted laser
desorption/ionization time-of-flight mass spectrometry, and the VITEK 2 Compact system was
used to test their antimicrobial susceptibilities.

Results: Among the six patients, three had CRAB infection and three were colonized. The cases
were clustered in time and location, and all patient isolates exhibited the same antimicrobial

resistance profile. Among 62 environmental samples and five samples collected during
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endoscope reprocessing, CRAB was detected in three samples: two from a flexible bronchoscope
(40.0%) and one from the countertop of a handwashing sink. These findings suggested possible
cross-transmission associated with contaminated equipment and the surrounding environment.

Conclusion: This healthcare-associated CRAB outbreak was most likely caused by inadequate
reprocessing of a flexible bronchoscope, while the contaminated sink may have served as an
additional environmental reservoir. Comprehensive infection-control measures were implemented
promptly and effectively halted transmission. The investigation provides practical evidence for the

prevention and control of similar device-associated outbreaks.

R X BRESBIAR

R
R HBER K

IEGR IT R B A OB, L E SCRITR AR HT T R S A R TR AL S R T SRR R R R
RV RGHIE T BEFEGE R BAH L 1978 FRFAISI W EFRE 2025 4 (BEHHEGLHN
BIAEbRAE: AR (WSIT 857—2025) )1 Sk, i 1 5E SCHR et I)™ 2 6] 5 = A
O ERIEE KRR, JFRTT TN EBUERAY A BT IRAEA R G ST R E Br g% . BTtk
N, WER PR LS B R 2 SO T, RIT R GHEI . B54% 5 B o AT, R R e 4
I HEfifh o

R=HERESHARMURLAE

skHE . Db BE. B
A BN B AR TR B 5 ZE IR K 75— MY s B e

HEJ: WA 8 MNH NI = H R H SRR EE LR K

Fik: Xf 2025 4F 10 H & 2026 4= 7 AMAE{ESL ICU (EICU) FIIF ICU (RICU) HURBLI 5
P H 2 BR B G 5] (CH1-CHB) JFJ& 7 AT AT IR R A . F 3 I A HE X 24> B kA &
I WA S i A Al R T AT SR . MARVH KA 1000 mo/lL =5 R WURBRERIRS . Sk 2:
SEFEKH 0.05% M & MEIR A CLE . IR X AHAS AR FREE EICU IR M B4 N 53 T BB AT X R R .
FAR & 5 RO B AR 2, 8 22 AutoMic-i600 X T RRIEAT 25 BGRER 0G4 kit AT 4
BRI 7 B 3 T AL OB A B IR 2 S RRR G b, DI BERRISE G0 R, TR
PUE B 25 BUR MR St ERGLL A FCY 1 JE R T i 25 4 6 AR AT 40 TR 25 o
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G LRH SR MR PR R R 25, MIC B2y 32 7 256ug/ml, *fpiPEE: R MIC
{679 2 ug/ml,  FTAT 5 BRI ARIIIE T ORI 251K ERG11 Y132F KA 5 5T e iy 2540
KM FCY1 S70R KA, HEMM AR, REKE RN, HKEET Cladel, itk
b R AN E 1 #E X I Clade | WP EBELR, Hrfh CHCAS 5 CHCA4. CHCA3 5 CHCAl 2
B B AT AL PN IRAE KX 2, T CHCAZ2 WIRE A, Hirfr 4 BRRERRIL, 5 HELAMIDEFRER
RERIL, A —HGHAM 4 MORGRRBOT . BF A RLPIBA LI iz KB ke, i1 1000
mo/L =& FURBRHEAT I W T B 3 S5 R T M 2 DI A LA Y B kA, (ERE VIR AS ok
TR TR B (HBRAT ™ M AN 5278 B R S Jo 3 He At A8 3 RS e U

il AWHFRW], HSIRREAE ICU M B BE MM Re AN 2 i S A e Re 71, ]
1000 mg/L =5 FURBRIEAT H IR T 78 [ 0.05% % &) M iR O e #hAT By i 22 hl, #2582 i R
SRR T T BCRATIR » LRI R 245 R A A R Gt 7 R I AR m] BEAF A LT WM AH AR 3R X 4%
Y S LR T AL SIE T SN R E A=t b PP B i Ve oo JES SRR AR ITEZL NS
Bt R AR i A 27, AT 04 o) B 8 B B A B 7 LA PR 5 o R B

IS ICU BBE R MDRO HERELZFHIB R E R E FHR

TREIE. BUR. TLREER. 5K&. BN, k%, SEH
TR — IR BB

HE: AW B0 R I SN ICU 838 KA 2 B il 245 56 (MDRO) & L I id B 1) B2 U
0 R Hgma R 2, ot e B i R IR R AR AR -

Fig: #2025 4F 1 A 1 H—2025 4F 12 A 31 HE, ZH08 5 =% S ar & B RO
HAEFICU ORI B E AT G, W RN F2RHIE . IRIRIZR . HNBERGL LA B 2 F 4545
B BIERG KL MDRO 4wk #5708 MDRO 4 AI4E MDRO 4H, KA 134> VLA (PSM)
P ER R &R, XFE MDRO 40 54F MDRO IR 218 HINBOIRIL S AT B 2 2 5 .
R, Lty 1169 K, 4 PSM J5 MDRO 41A1HE MDRO 41 & # % 52 |, MDRO 41 % # fl
BB AP A B LSS . POBIKES . MESIRE . DU FRE ICU K
¥ T4F MDRO #4134 P<0.05), Bt H & AEFERE IV HBets o7 & T4 MDRO 4H (3
P<0.05). EHEZLFFMHTH, MDRO A EFia 2. AT RHAH. —RETRS . FHE%. 2
Wreh. AR, 252355 T9F MDRO ZH(}4 P<0.05). 3R a7 HOi ik E & . NI ICU
AR K, B P i 2 BN (Y P<0.05, R?=0.864).

g ORI ML ICU B3 K AE MDRO B2 INE LG i dH, Ml e f e By fa i, F4
ik MDRO B4, 5L BEIT 5.
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SZEERX=RAER 2025 FHTHNI AR EE
B A B R R LA VAR (B R N B 3 3 4

b His
RUIBERIR S IR Bk

ASHIF TN XS FEMAAT AT 0T (0 S L S e P 1 P B e VA e T 52 I R 2 AT 20 H, R
B U RHERT V6 AT TR P B 1 R e i — e 1k 4 -

J5i: [EEPEIEE 2025 A 2 A = R B LV N BT R 2ot B TR 9 L2 W B A
i G, HEBRIE TR E L 42 4, RN IR A 5okl A LR N H i s g
=T ] P ST R 2%

BEE: WEEM 42 AR, Bk, FERFE <60 &, HBMEERRE, 1TRANEERE,
AR AT $0<0.5%1079/L, el LA 4H Ml iH 40 <0.1x1079/L, Ffik /MR T4 <10x1079/L
ffrd b, VAIT R R AR R PRI AN B 2 CRiB MRS RIS 5T 2R, AR
55 - T K 18 I SRR AR BRI TR A7 IEA DGR MER R (P<<0.05) .

5l RIS MRN8 5 G A B G- T BT IR RARE SR B 18] R e B B N i T R A
I [A]

LXK =REEER 2023-2025 £
R IR MRS BN S R K f R SR 57 4

Wi Sems 1 TRFIR 2 PR L LML, MR 2R GEMUERE) *
AL R ESNGEN 1)) M R Vp N o S () PN
2. PN R 2 T B R 5 IR R B

HE: =i A R 2023-2025 AR5 PR AT IR SR AE A0 SRS R e s, Rtk
DX 3 915 42 SR mes R AL B

ik WK =R 2023-2025 A IR PRGN M, R ABE. BT R S A
SERFE, RS RO VPG B A I AN & .

BER.  2023-2025 FFIAR A SRR 691 B, RAEEFRA 683 ] GEKEFE 98.84%) .
I JE AT RH T 199 ], PBHPEAS HE % 29.14% G x2 = 12.72, P< 0.001) . A HiJ5 A4 AU W
BN E (67 B, HFEMERS] 33.67%) , HUCNWWRE [ 4 (44 ], 22.11%) FUORGFHMEK
WA (EAEC) (37 fil, 18.59%) . HLMAItL 1:0.75 (1% 394 i, 57.02%) ; FHeH
Pl 0~18 $J5% (317 fil, 45.87%) ; WlGEERGR &M EENRAE M (210 #, 28.77%) , HiK
R RS S (124 ], 16.99%) M5 AHIM (113 ], 15.48%) : AIBEH RT3 EN
Kt (500 1, 69.54%) ; ZETiALIKERE (253 #1, 36.61%) ; B4l (229 f,
33.14%) . BB A& (126 %, 18.23%) FIHLEJLE (604, 8.68%) NTt.
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i 2023-2025 R ARSI R, WIBIRESIR T 0~18 LR D4R KA R,
FRENEBREFEHI, KENRA . RN RARIEIA, TSI IS 0 1 KIS
EAEC (iti st Kb ) SR RS — AR . BEEER JLBE T 4R K 5 e o BT
FRAHE R, 7R T R R IR SRS b 2

BEARFHRER 2016-2025 FERRLI BRIFELER S

FROWE L, SERRUIAE- ST IR L HERRAL L RS L. R E) 20 BRIR T
1 BEAFE — NREERE
2. B SmAE T 7K EA OB TR ] O

Z

C

HE: THSEARFTIEER 2016-2025 FiES: 10 40 BB gl SR G . YL AL /A 15 il Fl
EHPTRAIIEDL, ZbE N — D BB 1 Tt pR R Ak .

Fik: RABEWIH R 7%, (SBERERE T RS, DRSS AESHEIEEHLS S, S8R5
MR FE 2016-2025 F 5 R A H prA (£ Rt B & T WA, AT 8 4.

L. 2016-2025 EILHAT N AER B 6500 N, SEEDRGIEL 6499 B, SEETERN 99.98%. &
82 10 FFILR ARG 29 B, BLEBIREL 29 Bk, ERBriek g i I A SR AT 3R 500 0.45%,
AN AE 3 1) I e S e B RE B V% 2 [R) PR 22 S R BRTH  L (P>0.05) o AR 25 o = Bt J e R 2R
(1 E BB AL FIPIGE S (41.38%) , ANFEEMARIRGSHAL ) 2 R LG8 L (x2=63.026,
P>0.05) . HHAWHAN 38.95%, LUiGITHZAE (89.45%) , Wik FELL—HL £ I,
(91.08%) . HLEH Z4WIETT FHZ TN IR AR AR AT H 0 71.62%, ANRIEAR 14T B 254036 97 19 )5
AR R FH G FEE X (P<0.05) .

ZE: PR BRI R R R R T, ROINGERNT R I I

Qe E i NAFE I, PR
ZPMRIAER, SR A R R S AR R, DR IRER BE i e

IR,

ET TS LR S8 A5TH
KERERBRRERZFHRIE

UG T SEEROAT- BB L WAREAE T MRLL Y. IRbR N TR 2
1 BEAFHE — NREERE
2. B SmAET 7K EA OB TR ] O

HE: e A Ry S ml EEBe g, 3T D ZR PR TU B B AL B 1 iU B U ik,
HET 9 B GBIy 72 AR Bt U S 8 SCH o
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T S BB 5 6 A 7T, 2eHY 2024 4E 7 H 30 H-2025 4E 3 H 20 H & AR5 Hig
H BB EF AT R, DURA BB B R A, RIRGF A IR B SRR
GUIEEIELETORL . (BB KA ST 9% AN, KA 1.1 BRI VR IR (PSMD B4 [ VR R [R5
TR BB T 3 E B A B R R S AR B R KA

GiR:  WEFUHAN R NP S 15389 i, BRBEEYL R ER 0.65%; ZULHLG P41 100 f], %
LI B AL R e PR 6299.98 7T, B3 T AR YA 5487.64 J6, AL EERA TN
% 1620.94 7t (P<0.001) ; JEHLsHrh AR K%L 10.50 X, BOFHALEK 3 X (P<0.001) . %%
FSEIN FZR I = e Wit IGRIZIII0HE RAEITHE S (3 P<0.001) o BEHHRAL LA L IpiE
WYL % (45.00%) , FPIRHLAH R GL I 2 0% i e (137947.44 70)

G DR GLn] W E IR B o BN U SERAEREI 1], R MR E A DGR YL BT B
PRI NG SRAGEE s AR B SR AR EE B, I SR RE T k. AT RE S

IBERR.

PR A\ OEMNKE T T Ak kREER PDCA SEEk

PP L 5RIGTE 2
1. ZRFE KA R B
2. KRR MR R PR

HE: KIE DR SGERNL, BRRERTIRAR SRS 5KEBR. 2 SUKFCRAERN, 125
PDCA Ml B LEA1RIT /KM (DUWL) WIS Gs . K FEAR A, V658 IBLEAIRTT
GKERTG Geda ) S BHE R (TICHSA 023—2023) ) krifk, #% OBR/K B K BUSE L] .

ik AR SUR G AR W o A %, RAE s 7 a5 sl AL = FA MR, ALK
F, R p S8 KIZEEE. SRR . P BT BERECRAE + ff B 7 i, FEEoK s
HAY 20%; D B SEitigi KA BoE . AR B B BRI B H EIKEE: C
B BBt N H Hiker . RS e W, AR A VR A B BLEAL A BRI RS, SRR
B A SEFIA o

HER. B 4 ANHWARSGE, KFEEREE 20% £ E 80%; % H /K M3 5 75 B &
<100CFU/mL, Attt BARBURE: BEHF/KERIHFFRIER AIEIS 100%, Ja 3 AR K AR 7K AH OG5
SURGL AT o AHBE R TR TR B R TR R R KR R R, AR S BT Rl

G DERRCE R K R E T IO &, BT IR + PDCA FIEIMA, ]
PO BB KK, 7 RARBAS . S E ], BRI | O SR E R P F) R S
BlEN NS
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PR EEMTAOERENSET FakEkRERE

PP L 5RIGTE 2
1. AR R B v K B e TR A LR
2. R K MY I R BR g 1 A

HE: 0 DS R a7 SR (DUWL) AV ER . ms P AL B0 51 i 7K BB A ]

P —BhRAEAL . IVESB I FFEE SRR SO 125 58, VR SHAT WK K U FVE,  BRAR DR X
J7¥k: DL PDCA FFERu# I iz 0L R, A DR SBk 2 it gl, itk i
7y R BN BOT R ST T B GRS 2t REAE . eI
FEVEHL . 702 FHUI 5 % /K FURAE DN St PR E 2, Ja YA TR S8 TS e IR . 70 il R 4R
EIE T R WA WAL 4 RHUKIEKEE, WA SR KB EE . A SR R

XPEEEELL . T 1A T3 A H =N BURK A bR R 5 A S 284 .

R FEAMTIP B RS K R B AERRRAN 20%,  F 7 B V& THE0A 2363 CFU/MIL

T 1 AR JEKFUENRRIETEE 40%, R mA PR B 2 152 CFUMmL; FREET-H 3
MR, KBFERRRTTE 80%, sif-T-HIRVEEL 86 CFUML, =il IR K I wi «

%A P R SE BRI R E )

Z5iR: PDCA MIMVEHL S AUKITEAUKSGE . AL SRR 55 SAOK B, ¢
i 3 25 IR 1 K B S E AT, A A BB i BT s R 5 s B 05 AR A AT
P BRAFTTHR, AR AL DERHA AT 2 R 3

2020-2025 £ = M E B ER AR R B 5 1 R 20t o

&N
B ER IR 7 R B

HE: 41 2020-2025 F3 A7 FHE B & B FIPUR . 7R RS R 254, Niar= Rt & RHE B
RGP L SRR

Tk B R 7RS0T 2020-2025 2 B G R 7 IR B A A R 251 T .

L. 2020-2025 FERMIERRERFRFEN 0.61%, EFEERGEHR I, HUCNFARIBAL YA
WIR R GEG  BR B Ge i W DU B . KIIRATE . FEBRE . W 4 o 75 10 R A 3
AR o Forp R R A B ROl 28 50 TR A B 97~ ESBLs 417108 68.59%FH1 42.77%, ki M
M 25 56 43 AN 1.05%F1 1.89%, StFKFE. URAPHAR/MhPEEH, WM. et . ki
BRUR PR . ARG IR R T R RS NI R AR R, (2 7 RRX RIS 2, %
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HHER G BRIEZ . FIZRME . R IIABOVBUR . o (] & BRI 1 MRSA fa 0y 33.54%,
XAEER AT BRIEZE . BRI 23R %0 0,

S50 R RHE B bt PG IR i DU AT 1 H A OCHR R iR B A3EmEkE oy L.
KI5 AN 2 50 B fH R ™ ESBL R M ER A A 2 ML 25 R tH L, R Be kBl h
INPS7 27T

AT ERBRARAERR T RFRIIZEH ST PN A SHR

KA
PO 2 AT IE R 5 — IR EE B

HE: AW EERGMEN TR RERARTE B EBIR IS 1697 UG TPl SO B b i 3
DUR SRt e, a2 A BB N R S OUFERR, ST HIG AR M S R EES, A
IRPNEBREURE . . B ReIZTT R RIS 2% 5 SRR .

T ARFFCRISCHERSERE, AN TR BE RS ) Y MBm  Bomish, RubiayT. e
T TG ARG R R, KRG RENSMIM. PubMed. Web of Science S84 2T 5 4F
FHOAZ O SCHR WGIRB T ATV AR RS S ATV OO . i AL FE B AR PROdinl . R A58 Re
FISE. DUE 2SI 2RI . BRI AR T . AR T T Z 5 B R A 47 I 5 4T 1 v
JREWETL, AN ES] . RS Z2RE Al BREEARL. KOG 5 A SRR I S JE 2
St 77 NG IRRN 5, WHAERIZITS Al SIS R RO, s a1 3
AN S AT )

SR PATREY, N LR REH AR AT SEOUR GG 1) RIS IS, TR S AR R
FERS AT P R G R R R S AR RE, SR REUE SRR ERER TS
NTHEE, BRAGREWRK. Ei697 20, AR RTE e KERE 7 bR w009 AR i 24 3% (5 5
M 25, SBIIEIR S MAIURIRIT TR, ARFERPUERERZE, WAWA R4 . F,
Al B RIS A ] SR W R I Fa s, S TV R e IREPRE S A F 0, KR PR g
Yegm fa R AR SRHIEE . tsh, N TRRETEREWIR ., BB T, RS AL T
AR OR S . H H BT EE SRR AR M . BRI AR IR . BRI A A RS I
PRI P PR A5 )

ZE: N TR REHARTT MO T 45 GRS ST AR, ST MNA IS TT R RS HEAL
BRI ARUEALIZIT IR, ATHARTE TR R ST R 5 T i E, R, Miks
J7 EAETE . SRR IR &S RN N E . RoRFTRHE— DA Al BRI, gL
O REEARIGREIE A R, FUTGHARN AR, SRR 2 5 HRZE RS, #Esh N TR AR
5 BN IR IR IR S T IR RS, B0 BRI ERH m R R
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2021-2025 &£ BigiBE R E B B MR &

TR, AN, Pk
EE PN

B T AL RE BRIk 5 4718 2 TR B gt bn et dh Rt i B Ask 5] Jo AR i s F2 it
TEUEARE o

Fik: M 2021 4F 1 H-2025 4 12 HiZ ISR IR 16 ST 1 4E R 8 s B s g
FHORHHE AT IC S 04T

L. 5 E RN B IERE £ 5% 589525 i, LIPSy 3423 B, A RE BB YR
0.581%, ANFIEREFLEGRZERA R EE L (x3=790.813, P<0.001) . BEYIALA4 LAT
PPIRGE . ERPIGTE . MR RGAMIR RS ANE, =HER CRBSI. CAUTI. VAP JE&YL A H B4k
5N (2=-3.359. -3.197. -2.326, P<<0.001. P=0.001. P=0.020) , —%[ERi | XY0F
RIEBALEEIFA 0.267%, BEmET = HIER (x3=19.381, P<0.001) . 4IRS H B Bl 4
JF B 1640 Pk, DAFEERIMERE NE (67.87%) o — RGBT 2560 2 A5k (CRAB) .
TR EE R AR AR 25 SR A AT ERE (MRSA) G HI R R B E T (2=6.424. 2.756,
P<<0.001. P=0.006) , & MDRO FrEEFr/dit 5 4F [a) ok WA T i

ik R34k 5 (R E BTG R BEFSE T, (RN S = R 2 2 B A AR .
G 1R 5 T AR AT R R 45 B — 2 % e B R e s U R T R 1

DIP AT SEMAGERBRRNIDEZFFES

BIEA. EXH, TR, BRI, TN
FH

B : M ESr IR N kA 2 it 25 % (multidrug-resistantorganism,MDRO) 5 4 J 4 ()43 [ H
TEFR AP EAT 9% (DIP) W ok 50T 345 s 2 S I 45 R 00 LS~ B 9 . P 39ME
Bt H A AR 25 B3 A SR A 5 B

T 1 S B B A S A% R G R EL 2024 AEAE SR =4 AR R B K AE Y MDRO B N
WYL R E, HizH DIP Zia B HE ARG IHIEITHLM R A MDRO Bt WG CRPRIER G 52D
1E DIP A 9 T 3RAF fUE 2 S 25 R (1 00 DA S RSP ERe 9 F . P3ERe H 3 T 5 1R
DIP [A]ZHF MDRO & # CTRARRIRAL) 3 BHRtrIZER. 4R il DIP S5 B R G
IMFAT I = TP AR LR 5 TR B AE SRS DIP R UE 2 F S IR 45 A% J7 THUBE G5 1 2E 1) ~F- S5 45 2 2 F B X e
T, HEERBIL T TG (BT 2 BT3B H 5 TR Gy 3 491 26 beoxt e 2H B S 1
SRS AARITEE L () p<0.001) . TEMFR RS, WIRARG. TR WHIE. Hk
ARG, @, EPE, XEARFEBEGGEAHETRT DIP mUE 2 S 25 4R 07 UG i ) 2155
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SHRAM LS REDEBHI T TR, BREE &L FE BRI, HAEAESg2E L (3 p<
0.05) ; “FMEFRHMEFE, SRWAFSIFE L (3 p<0.001) ; ¥Rk A7 mkkF
REBAL. FEEGe, HAMWEASH%E L (3 p<0.05) . KAEEMNR AR ICU. EICU. FE
ER2ERN PREAMEE s R O AR AR 2R MDRO Bt G B (173 B H B
BT RE 2024 AR EAE MDRO B EFH AR H, HAASITE L () p<0.001) .
g5t WA TR, fEH AT DIP W B N R B &G MDRO J&, BERITHUIERS 1) DIP s
EHRAEEKTH I THRAKZH, i MDRO By B PR S “FER HE Y DIP
[FZHE MDRO /&% 5 BRI N, 15 B 3 B MDRO S f5 A IS I i3 1 & 0% S fH ik Re g
YR BRIT AR A SRR i (I8 B A, S EURSTAU BT A, T R y7 MR e s ek e pr 4%
AT DUBE S 2B S R A, FTLATE DIP A 28 X R B4 TAE KA T M.

Effectiveness analysis of enhanced active surveillance for
healthcare-associated infections

Zihuan Li,Tian Wang?!,Hong Tian!,Guanwen Lin!,Cuigiong Fan?!,Baohong Liu*,Dongyi Liu?,Yisui Cen?!
1. The Affiliated Guangdong Second Provincial General Hospital of Jinan University

2. Shandong Institute of Petroleum and Chemical Technology

Background: Healthcare-associated infections (HAIs) are a major public health concern. Active
surveillance of HAI cases with timely feedback on infection prevention and control (IPC)
measures is a core component of IPC programs. This study aims to evaluate the effectiveness of
enhanced active surveillance for healthcare-associated infections.

Methods: This retrospective study was conducted at a tertiary hospital in China. The study period
was divided into two phases: a pre-intervention period (Period 1) from 2018 to 2022 and a post-
intervention period (Period 2) from 2023 to 2025. During the intervention period, enhanced active
surveillance was implemented, in which a multidisciplinary IPC team conducted daily active
surveillance utilizing a novel intelligent early warning system and provided real-time feedback on
infection diagnosis, antimicrobial use, isolation practices, and environmental hygiene.

Results: A total of 2,600 HAI cases were identified in Period 1 and 1,697 in Period 2. The
delayed reporting rate decreased significantly from 32.85% to 28.23% (p= 0.001), with an
average quarterly decline of 1.240% during Period 2 (p= 0.033). The pre-discharge reporting rate
increased significantly from 74.54% to 89.69% (p< 0.001), with an immediate increase of 13.453%
at the intervention point (p= 0.012). The median time of delayed reporting decreased from 11
days (IQR: 7-18) to 8 days (IQR: 6-12) (p< 0.001). The median time from infection onset to
discharge decreased from 11 days (IQR: 6-21) to 9 days (IQR: 5-17) (p < 0.001), and the median
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time from reporting to discharge decreased from 9 days (IQR: 4-19) to 7 days (IQR: 4-14) (p<
0.001).

Conclusions: Enhanced active surveillance for HAIs, combining an intelligent early warning
system with a dedicated multidisciplinary IPC team, significantly improved the timeliness of case
reporting, increased the pre-discharge reporting rate, and was associated with reduced hospital
length of stay.
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SR .

ETRESTNVER THFRERRBEFHESHSEF AIEHR

FE. &RE. TR, WEa. B8R 0%
AN R I R 2R — B

EHI: RZRERE T POE G B IR RS, AT & AR IE R &5 i, B IR 7 2
PR .

Jig: LA 2023 4F 1 A% 2025 4F 12 AIAlff) 1281 5] N IR & R G F: e s AR e 2, i A
SRRE JRYRRIE . EERREOROIR LB G RAEAR R, SR K-means BT EE A, 4
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B B JER R BOR I BR3E U 72 B A R 28k, R Kruskal-Wallis H #3611 Dunn 4656538474 18] FL ¢
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(P=0.001).

Shid: DRPr N IPIROE R G B AT o A DU RIS R Y, & W RIAE R F . il 24 40 R SRRV #E 2
DL E 725 o 129 FME AL TT I Bt W R T R % P s PR ‘B BRI AR S AP RS AL AR 2 5 k40

FRESEREERBRAGEFHNATRSMRER

Fhg . AL, e
VUK 2R PG R B

PR Bt B e A A BRIZE YT AR U P E KRR, G IR0 5 R v 7 48 2 503 A TS 1) G . AR
M, DA BT R (iR, A4, C RN A, M RIES) 78 T ot 4 ) 8%
e 5 AR 98 PR S 5 AR R B . FER 45 A8 A (heparin-binding protein, HBP) f&—
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S TFAREALIR G RS PPl &5 D7 T A 5T CHUS PP . ARG T HBP MIRILIRE. 44
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iR 1903 Bl Lt 62.2%, ERTPAIECHN 80 ¥, 265 %5 82.8%, 280 % /i 50.3%; TR
ERIIR IR 34.0%. T3 BB RN 92.3%, JFEFFEE T (P<0.001) . 1 235 {4
PR VPR B IR IL 7 BN B 1539 Bk, KIHIRA . MR B m. FWeki. RIgEkE. 548K
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{H R F R B G H L4 (10.1%Lk 5.4%, P=0.002) . MDRO /&% 186 i (15.1%) , 5¢¥&4E
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Sl HERKE (OR=10.243) . ARJFMEHEZF Ml (OR=3.524) ZFRMATmK R, T =Rl
A TR A (AUC=0.745. 95%Cl: 673-0.818) , FAIJUMh 7 50 R 2% ) TN 25k fik A 11K
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BT RRACAR J5 e K AR

Two-stage Intervention Effects on Vascular Access-
Associated Bloodstream Infections in Hemodialysis
Patients: An Interrupted Time Series Analysis

Wenwen Wang,Ying Yan,Weige Sun,Fanglan Zheng

Zhengzhou People's Hospital

Objective: To evaluate the preventive efficacy of two sequential interventions in reducing the
incidence of vascular access-associated bloodstream infection (VAABSI) among hemodialysis
patients, and to explore the seasonal infection patterns.

Methods: We used interrupted time series with mixed effects negative binomial modeling to
estimate the monthly variation of VAABSI rates from January 2022 to July 2026, using August
2022(Phasel, comprehensive intervention) and May 2025(Phase2, targeted intervention) as the
two inflection point. The model controlled for seasonal factors, monthly mean age and vascular
access types. Season-intervention interaction terms evaluated seasonal modification by the
second intervention. counterfactual prediction simulated no second intervention to estimate its net
impact on cumulative infection burden.Sensitivity analysis was conducted to verify the robustness
of the research conclusions.

Results:This study comprised 53 monthly observations. Baseline VAABSI incidence trended
significantly upward (IRR = 1.272, 95% CI: 1.052-1.537, P<0.05). The Phasel produced an
immediate, significant reduction (IRR = 0.496, 95% CI: 0.295-0.833, P<0.01) ,and the baseline
increasing trend was significantly reversed (IRR = 0.759, 95% CI: 0.644-0.896, P =0.001); In
Phase2, the rate of VAABSI did not differ significantly from the level established by Phasel (P >
0.05).Wald joint tests verified marked annual seasonal variation in VAABSI incidence during the
study period. (x>=26.273, P<0.001). The joint interaction test of the second intervention and
Fourier seasonal terms was insignificant (x*>=3.595, P<0.05), confirming no disruption to VAABSI
inherent seasonal patterns. Counterfactual prediction demonstrated infection rates after the
second intervention were persistently lower than the first-intervention-only scenario, avoiding 4.86
VAABSI cases.Sensitivity analysis did not alter the main conclusions of the study.
Conclusion:This study validated the sustained efficacy of multi-stage intervention strategies in
reducing VAABSI and provided evidence to support seasonal prevention and control measures.
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Temporal Trends, Microbiological Characteristics, and
Factors Associated with Healthcare-Associated Infections
in Hospitalized Neurological Patients: An 8-Year
Retrospective Study

Ying Yang

Deyang people's hospital

Background: Healthcare-associated infections (HAIsS) remain an important patient-safety
challenge in neurological inpatients, who are often vulnerable because of impaired consciousness,
airway dysfunction, immobility, invasive procedures and prolonged hospitalization. This study
aimed to describe long-term temporal trends, microbiological characteristics and factors
associated with HAIs among hospitalized neurological patients, and to develop an exploratory

internally evaluated risk-estimation nomogram.
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Methods: This retrospective observational study included patients admitted to the Departments
of Neurology and Neurosurgery at Deyang People’s Hospital between January 2016 and
December 2023. HAIs were identified according to national surveillance diagnostic criteria.
Annual HAI incidence, infection sites, microbiological findings and multidrug-resistant organisms
were summarized descriptively. Multivariable logistic regression was used to identify factors
associated with HAI occurrence in the full analytic cohort. A nomogram based on clinically
available variables was developed and internally evaluated using training and validation datasets.
Results: Among 45,166 eligible admissions, 1,046 patients developed HAIs, corresponding to an
overall incidence of 2.3%. Annual HAI incidence decreased from 3.5% in 2016 to 1.1% in 2023.
The infection burden was concentrated in lower respiratory tract and urinary tract infections.
Gram-negative bacteria predominated among microbiological isolates, with Klebsiella
pneumoniae and Escherichia coli being the leading pathogens. In multivariable analysis, older
age, smoking, diabetes, history of epilepsy, neurological disease category and calendar year
were associated with HAI occurrence. The internally evaluated nomogram showed high apparent
discrimination, but its performance should be interpreted cautiously because of the single-centre
retrospective design and the absence of temporal or external validation.

Conclusion: HAIs among hospitalized neurological patients declined over the 8-year period, but
respiratory and urinary infections, Gram-negative organisms and multidrug-resistant pathogens
remained the main infection-control challenges. The findings support targeted surveillance and
prevention in clinically vulnerable neurological patients. The nomogram should be regarded as
exploratory and requires further validation before clinical application.
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(MDCE) . #4& RS 950% M feEeS (MDCB) AR, 73 i KX =48] (MDCO) , H TI
(1.42/2.33/1.66) 5 CEI (1.02/2.08/1.38) 73l T-AEE G4 (P<0.001) . ZMRAHrEx, 7
A HAL =K MDC AL T B B -9 F AR R IR, Hord 5 /> MDC 20 fi 729 J52 met 30 L A o B o
(TI #1E=0.5-0.63, CEIl %#1#=0.23-0.37, #}[F{mES{E 0.75-0.88) , 24~ MDC ZH S 2 EE UK,
AN MDCB (Tl #{=1.39, CEl %#{H=1.18, WFmEME 2.75) , RRFIERMK MDC 5
Hlo

it HAI W] S FEMC DRG SO AN RS R, ia F I 1]- 3% FH XUAE B2 VPN J7 325 m] A R0l B U
THFED F] 25 (I8 i 40 MDC 21, 38 i B R A VE DI\ 7 BEAR e B AR B U Ll 22k,
AR BE I G 7 |2 B 2 B A SR AR A
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mRERIREFOENAEREPHNA

ES

o
PSSR — BB BE e

HEI: T hEEEEE BT “BE S 10T 107 ZXF W RS i 5 4975
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FiE: EEUARRE =P EEERE 2024 4F 1 HE 12 R4S KI5 R 5 14 L AR 4

BEML > xR 5 TigH . X A St i Al o s 5, T P A b Bty b S A R AR B4 RHA
GEREAR . BN ERATA IR TR ST, SEEURS AT Oy BRSSO

DLy 224, S L\ BAR DA S LU S0 X PR T- AT 5 (A8 I EER (SAS) I
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Titk: ULKERE 2024 SEBias 0 BB IR L, BROZFFERBTREEGE (CQD /NH, FPi%iE{E PDCA
TR R AT BN N BL L B R LRI R AR, aia iR Gk
BUEBRIEARNE . BIdRMEZ . OB R = KA% O EE A d2 ] SWIH 73 Hridkhil & $E ]
X, M BRI R—AE IR I — =B B RS —E B RGT R — iR e il —
W ZRE T I, SEIUMTIRS 2 AL B 0 4R A B

g 2l 10 PHARGETI, R ablES A S BBEEAIEK 52.7%. mwBrdt A i Lt E
FIRTE, BLastiRAERTIN 2.70%F % 2.09%, FEIEIE 22.6%; EHACRFEDRT:: PO REL
EIARIK B 15 7 gEkE A 5 rbh, M AE R I ASCRAR IR T H R I KR EE 4 /M, #H
PR PR R L A GBIV o R LB M A i - 114 100%.

g5iik: AT PDCA 1B ek B S IR R &, T R B a0 R e U, b5 IR0 %2
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ET PDCA BHHERFERESZS AR
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HINFE «
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oE

HE: BRRLRER A 0w RIS ma e g B, ARt 2 ek L 5 722
R, — BORA 5 IE MR AL G G S . ASBE LR 55 N BRI B R S0 E U, 2R A
AR FIRE Z . R, FRAERREER . R IIT ARG, 1297 XK
WA S, BEam R BRESE D TR BT R R EAEIAS . A0S N PDCA 1834
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ZiR: i PDCA TEINE G, WERAHEE 5 N GBI 42 Rk A I BCS O IR A 1.2 R 1% R4 AR
BNV SR E % Sk R 78.2% 1RTHE 94.7%, kAl BT IRYIAL B 5 /E M TR M RIRIR =
PRATRGE AR . BiP RRESS . BRIER R NP ERAE AR . SR 2 S BB I & L sb B
Befie ForhdREr . BRITIRPDAL B 2 fa B A i SO I PR IR B o R, AR S IR R 2R T B,
7R VU AL B K RIEE] 100%, 55 N SRR 22 4 i T B E R T .

Gl HPREGE RGN R ER T, ANGOAR. #B4E, BEZHEEFEL KR, PDCA
TEIA AT SZOVER 45 RS PAIBR S 2, RE S RGN ST IE S5 N B JIiRAE AR . 3Rk 22 Ve iR
VGG RIRAEAT R, FRPECE ST RS, AR IkEr . BT IR b B 45w e st il kAR
FREEPRARIE 55 N S LG4 e BRON B 2 UK, 38 A 70 A% Y9 L RHEE B BRI 22 4 8 3 b K S B
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Bloodborne Occupational Exposure Among Healthcare
Workers Across the COVID-19 Continuum

Ruixin Zhang!?,Yantong Wang2,Siyuan Tao%4,Yuxiang Xiong®,Lu Lu*?,Fu Qiao®?
1. Department of Infection Control, West China Hospital, Sichuan University
2. Sichuan Public Health General Clinical Center
3. Center of Infectious Diseases, West China Hospital, Sichuan University
4. Department of Epidemiology and Biostatistics, West China School of Public Health and West China Fourth
Hospital, Sichuan University
5. School of Population Medicine and Public Health, Chinese Academy of Medical Sciences & Peking Union

Medical College

Background: The COVID-19 pandemic disrupted healthcare staffing, workload, and infection-
control practices, but its impact on occupational bloodborne exposure (OBE) across the
pandemic continuum remains unclear. We quantified changes in OBE burden relative to
counterfactual expectations and identified disproportionately affected groups.

Methods: We conducted a retrospective observational study of 2,764 self-reported OBE events
at a large tertiary hospital in China between January 2016 and December 2025. Six forecasting
models were evaluated to estimate counterfactual trajectories under two predefined scenarios
representing the absence of the pandemic and the continuation of pandemic-related public health
and social measures. Counterfactual impacts were quantified using observed-to-expected
incidence rate ratios (IRRs).

Results: OBE incidence exceeded counterfactual expectations during the pandemic (IRR 1.21,
p<0.001) but fell below expectations during the post-pandemic recovery period (IRR 0.93,
p=0.034). The greatest elevation above counterfactual expectations occurred during the early
pandemic, whereas reductions were primarily observed during later recovery. Substantial
heterogeneity was observed across occupational groups and career stages. During the pandemic,
trainees and workers with intermediate work experience experienced the greatest excess burden,
whereas distinct risk patterns emerged during the recovery period, with nurses experiencing the
greatest reduction and support staff experiencing the greatest excess relative to counterfactual
expectations.

Conclusions: The impact of COVID-19 on OBE differed across pandemic phases and
occupational groups, highlighting dynamic shifts in occupational risk. These findings support
phase-specific surveillance and targeted prevention strategies tailored to healthcare worker
groups with changing risk profiles.
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WA BN SOMYEAAR G e B A i B St A FE R B R, T 2 A AUTE PR R ek e
N AN AN A7 o N N 5 e S KA 2 Rl VA B3 6 S B V7 R SR b2 R 3 S QAN A Y E et
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<0.001) , EIFFAREREFE (75.38%) miHdy '+ (25.27%) , P55 ETE (64.84%) BES
TN (21.11%) . BERT: FAP. HESTREHRERYGR I E L (c2=101.74, P
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TSR BEERER RIS E R BTG 45 R AT BB S 2 4

HiR: 2024 4 1 H—2026 4 4 A4pidkAA R REE 59 6, T4k A HEE. HIV. J
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20.34%) . FERIFEPEIGK T REREE (35.60%) . FlataidEftizabE (30.51%) . &
FEANBELAP AR (52.54%) . HERE AR (47.47%) FARFEZHEANR (28.81%) NE: Hk
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i A TIA LSRRG R, EXGEIRNZA . BrE. R ABSERH ERARE. &
B Xt T IR AR 512 e 50 25 s 1 P R 8 50 SR

ARBIZRA A BIEFENESRNZREARE
IR ER G RES T

e
HEARITR A Mt I 56— BR

HE: 72 A BT HUR RGP 1 R R A G 2R, REETRZE L ICU. A LRI A X
B = e I B OUAF R, B X% G i B s A IS R e 107 SR . N M &%
i 2 B 24 18 S ORGP 95 S DLSE 1), DO B, IR s BB OIR3E, fd AT
R REMIINEOAR, M =4 KU R -JE RO R PP A -— b HT - = B - REs S V-
TR HEE R R, EAPPIS IR RImRIE A5 SR, WA RS B S8 K
HEA A R b SR A bRHE A P S i S Y X

Trig: KM EAOHTE B BRI, SEREAIE =FERTFARE 42 N, 1ICU45 A Hid LR
33 A3k 120 HAEKET N AT SR, 2024 4 1—5 HNEMNEEELM, 2024 4 6 H—
2025 £ 5 O R TN GRS AL THENUILSEAT I BE B R B A A 5 s = 4 X,
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BARBIR R, BE 2 RIS . 2RAEIEE . 2584 FIEIERIE 8 AR 248 ;
K 4 RS R A AR R AR fEERERE, Rl o RS FEIT I 72 A 4%
s BBhERS . 3. ke, k&, EERZERHE TRE R TR, REN SRS
AR HAA. B TIUE S RS =TT =B R, R B A
B AR i @A L K (2 ANHD FERE RIS In R IR G R,
ARG, RH x2. tRR 7RGt 200, A RS or = i s Or B Ao nT 521k

SR R 12 NHKMBE VIR, SRS AR IR T U SR B R R
HEEZE 82.1% 42T+ % 97.4%, EEH N RERIZEXEGHIRZEH 64.8%F % 90.7%, Tt iiair
K 69.7%ITHE 92.6%, BRI RIS KEGRIGIE S 3 Al B RETUEZ ] 12
AT 24h RAIBEVER GRS, N TIRKER TR 67.2%. GRS Rfabr i E 00 ICU SR
MG e 3.3 BT SEHMRE 2.3 fIITSEH (FFiF 30.3%) , FARE [ RUIOFRIAIRGR
H 1.9%F% % 1.0% (FFiE 47.4%) , Bl LRI N GL R A5 4.6%F% % 2.7% ([ 41.3%) ;
R E L BN WA R Ge . REBRBRES 3k, THEFERRARFMEE, &Ll
Bl P4 BRI AL B ) 2 B B R VG P R . R R AT L, FARZELEE B IRE R, #ik
JUR Gy BT P AE E d s (EAT SE IR IR F AR 04K o

Gk ARUHFBRIELS AR BE TS F AR A 125 0 RIRFE LG R 2 R R BRI
B VAR MPMA B O W, RIEGAN T, FFBEE ERIR, fesEsh BB ik sh ik
Bim Al BTETE . RBUIEES T, FEHMEE 2 2R E ., IBRRERRERE . S5 R
WU A FE LA R — 5w

AT ErtE ERREEER R B oI N ABURVEMN

FAX . W R BRBET . 585
M TARIC X bt BE e

HE: PPN LERE (AD FlBhIRER R SRR B gy B 42 R SRR, e SR AL
AR o

ik RAZ PO, AERENUN R ESEIG 1T, 1EE 2024 4F 1 H & 2025 4 12 AW 6 FT =Kk
BRI G, Ho 3 ATgl N AL BRGNS 0 R (P4 . 3 FriE e G A\ Lt
(WD o DABRFRERG R AR, ZEMAREAHE, BARPPIR A GEE AR RS
B [B] S B B R P F AR R R s SR AR As, SRR 1 PE /3 VTR (PSMD # TR 2 s, 12 FHVR
A RS RY I AT 2 1) 3508 L

R, THE THAERRERERHTHAT 2.87%MZE 1.93% (HHXTFFL 32.75%, P<0.01) ,
ZEM A HEAHE T 18.62% (P<0.05) , FBIARMHUEZ & B AT 2 H T TAT Y 68.4%42 7+ %2
87.3% (P<0.01) , EKiEEWINEEIH T 72 h 4% % 28 h (P<0.001) , Fizfatrik AFEH
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64.5% 42712 81.2% (P<0.001) ; XM FikfebnzE RB LGt =& L (P>0.05) « T 5%
HRAH 4 (0] 22 4 PSM BB ST BA Giit 2 o

g Al BN RG] B T B BB GYE H R B kRE, R R AR SR E B P
TR 205 BRAE PR L A S e v T A B v o A A 77 TR 35 WA, A e R i DR S AN
AT 5

AT BRI R A G A ER AR
B REEH P89S L B ARG

FAXO . W R BRBRT . 585
M TARIC X b BE B

HE: PPN LERE (AD FlBhIREE R SRR B gy B 4% b ) SE bR R ORIz ARAE
B ETT AU e 5 AR A St AR IR A H

T KM Z POIAEREHL R E S W, KEEL 2024 4E 1 F—2025 4 12 A _Eifg K&K =4
HuIX 6 FTPRA KU 800~1500 K I =R EERE AW Fixt &, Horr 3 FrEERigI N Al BE RGeSt il
HERETE R RTTH, FR 3 FrERFEIR AL SN L bR+ 7 [ 39 1 o 0 s A = Sy ot e
o i R UCEE (PSMD I ERFEIRM AU . EFARE. FETIA R SRR F R,
18 FH 2 VR A RSB P A P 2H T TR S B B e R AR e . 2 E 2 piAa . IR EA T PR bt
UGB R B SR M A VA A e R B[] B Bt B T AL O PR AR AR R R 22 57

ZR: 2 11 RIS ILE S LN RO S A R 1247321 FER R E HdE . TG Al
RYn, EREG R AR N THRT 2.87%%E 1.93%, AHXTFEIEL 32.75%, MG 2R
Aok FE L (P<0.01) ; 2 HEif 24 b I ARAS H 26 T TIAT ¥ 0.59%F% %8 0.48%, #HXF % 18.62%
(P<0.05) ; FEIARMA | 81 TR IR 2570 & AT H N 68.4% 42T+ % 87.3% (P<0.01) ; /&
PR HF TR R AR RN E R 72 h 47554 28 h (P<0.001) ; F T4, EREIESEZ
OB R AR TR FR IR R MM 64.5% 42T+ % 81.2% (P<0.001) . R4 [FI_Eik 5 Tida s 1 wi
R ZE RIS L (P>0.05) o 4 PSM KIEIRARK R G, PR 145 R br 22 A4
BG5S

Z: AR RS0 B E TR R I RIS 20E . TERRAREE B e i 2k XU . LTS LA
WIPTBE 20 48 o SR AR PR R = A S S LB () 55 7 TR 343 BA A, 9P & Ml R B A L DA
WFm, H AR I R S N E
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FAZLRt 20 FREFr LS B TR MR S

HHE-ET. 53 EHOR KR 5 IR, R
BEARFWE - ANRER (SEAFLEER)

HI: THSEARFT R UL BB T AU B G5 B A IR, xof s 0 S S5 A LA I Rk 8
it

5. 2023 4F 12 HUERELRHEE, 2024 4E0F 20 Frfd B2 R A B Wl 2 S 10 7 HLK T JE
T BB T Roe WA, AR T TS #d

iR 2024 17 80% [RITHUIIEC &I, SERT IS R4 2022—2024 RSB E T, Il
. RS R R BT, ZRWAES R L (P<0.00D) .

gk TUEDI, AT 5 E WA ) B R T B RS B ALK o e 2 AR I R
TR T S AR, M AR AR R .

ETEEURETES VDT EiEEENPE
ERRETRIERERNEAMEECEMR

KRS KT
ST BRI B

HE: AKICE BB, GRS 2 2R ME (MDT) MR iR sk R, B
R EER 2 RGiE BEIR, BB OAARSE—. PUAAYRAE TS, T b
PERA A RS EMER,  E  AE IR BN I R B R e K A P

ik DL = A E R T, T 2026 4F 5 H—2027 4F 4 H Lt MDT 54 T 1. %
HISCHRBFE . BUZRE. 2 RGBIRELNT. PDCA 1787, XG0k, RS Hiasdk, K
BEES. . L RIS, (SERHEE =% MDT IS4 ZI5EM, T8 HIS. . PR T,
PHE. LIS RGN, Skl EingittaE: @G MDT FEIFHT P, A
I W ) AR R G B . DU 2R e L PAIIR B AR, B BB S5 T,

R, B (ERFIEEIERES - ME) (MDT ZRHMEE BRI (o oh B b [E BT A
&4 SOP) 3 TRt N ARHEI S BEFRBLE G BIS, TS 2 KGR BIRITEE B 62.00%71%
FHZ 100.00%, [ V) AHCEIR IR ZE . BORHESGE RRIA 100%; AN MDT 212, H EHE
RANBIFEEIBAT: TR R PUR I 2 T va e, EE“R R iR AR
FHSTT RS, B ROE R P R B B K3 A MDT st

gk BAESMEE TR, fHFIERES MDT Z%Rh RS E AR, GBI LIET B
SRR — 30, VO AR, 7840 RAE PO R 45 & BB, no P R BRS 4H1k
A A R T AT ) 1) S Y
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ETHRBERUTENRAFEEREN
# % E i Z5E BT & 89 R R 5

Hbng be, 1T A FREES. vhfRan . sUA Y
1. VTR KA = B
2. KRR
3. JE B TR T 42 il 0

HE: ARG EAE B BRP S BA B R mE EA A, B AR A SR EE R =
(NSICU) Z HEifZ45 (Multidrug-resistant organisms, MDROs) 545 7 () 8 FH %R, NI R
1t MDROs FE#ER #2550 . - TH B e 3ot S L AR 3 -

Tk HREL 2024 4E 1 HZE 2024 4 12 HERE NSICU WiGH) 128 i, KABENLE 7R
X HRAFIER A, & 64 . XA S g bR BRI (N T B, B, HED
WS S B E B A RGP GG B R A (R B3 S B NGTE . s
W ZEIIEPIHEE o P4l MDROs YR AR, BilsiE T i (5SS T &
M, FIAEMMED o RSN BEBAR AR Abe 26 S B GUAR I RRE K A

R, WEMALHEMGEBRERAER (7.32%) BFHMETIHA (26.83%) (x2=5.513,
P=0.019) , FEEfHEEHITEIKE (96.88%) m T XHEZH (78.13%) (x2=10.286, P=0.001) ,
FIARMNE (95.31%) T XIELA (76.56%) (x2=9.309, P=0.002) , [/EHH 1R AR
(93.75%) BFEE T A4 (70.83%) (x2=8.649, P=0.003) , HAMELRER (3.13%) E#E
TR (14.06%) (x2=4.873,P=0.027) .

it BiBE B B S BCA R G B 5 B A E MDROs Biifs i JoAg & AR, A %%
fik NSICU i3 MDROs &4 FAH I R X, S P it AT et 5 = Nl &= 57,
N BRI B RS AL . BHAAG . B RE A R PR E S S

ETHNRFINGERREBERE
B e R MBS TR R BU A B TSR

Pafe. ZEXK. 25 )L, EIAE
R L R R 7 ¥ RO

BR: B4 ERE (colorectal cancer, CRC) HEFARSGH W EIFRIEZ —, SXFEH
T i AN R RS o R R TR s vy XU £ 5 I B B SR AT T PE TR R e, 5T AR S IR R
ARG EER S AT B AR THEF I EIENE CRC B ARG KAEER R TGS, L
S iR R e iy XSG R 1 31
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Ji¥E: WHARYAN 2020 4F 1 H 2 2024 48 7 A LR R BTG o NBE 3652 25 L e TR I
. Hrb, 2020 4% 1 % 2023 4 3 A ANBeHEEE NI, 2023 48 3 HJa AR EEEN
MPREE . A5 B2 B gt il AT A DL EHRFRIE A 05, FR4 M 4 e B i G i B B HRN 03 o A%

SRR A B[] 5 SO B B DU A DR IR B AE PRI [B) o B AL B AT FARE WA, K5
24, A8 F1 72 /NI, DLAURRGRAERT 3 2 A 1 RSE 8 AT ;b AT Zhas Pl o 76 25 T I 5,

MELF5 07 RGP SR BHB N D GEit2. Fist. FR. K. ERELPEGEE, H TR
P, wRR U R ML AR AR SV AT 4G 4 . {8 Logistic [B] V= A AR S B B 32 7+ ( Extreme
gradient boosting, XGBoost) 5k & Tl B AL, 435 R FH fe /N 48 0 fie 4 Ak #2551 (Least
absolute shrinkage and selection operator, LASSO) Fli% U9 4% 1F 4 & ( Recursive Feature
Elimination, RFE) JATRHEILESE, 4738 XIGUE A T8 S H0R A i % S R A . B (114 B

2l TAERE i 2 N 1IAR (Area under the receiver operating characteristic curve, AUC) 4/,
G KWL 6844 FlH 2 45 B s T RIS, HrhIghgg 4709 4], AL 2135 ). R
JE3A 250 B R ARG, HhIgieE 166 1, Wli4E 84 fil. Logistic [FIHMEAITEAR].

FAREHN . RJ5 24, 48 M 72 /My, BLRERGRAERT 3. 2 A1 KR AUC 7374 0.665. 0.705.
0.609. 0.703. 0.740. 0.688. 0.690 1 0.748; XGBoost HiATE [ & TRMES s AUC 433
0.641. 0.642. 0.642. 0.675. 0.681. 0.658. 0.662 F10.718.

it Bk BE, BT HLES S S BRI R B 6] 4 B A AR G R AR I e B 1) R B A AT
TG /7, Hrh LASSO HikL4 & Logistic [H1)ABAY [ B AR TN I e L T- RFE 454 XGBoost 15
B BEEREEER, IGKREEAKRR, SRR B RE Sk RIRTHES, HRFMEA e
TERGLHT 1 RIB Bt

ET MDT AT RERBIFREA ERBEZEEISIE

KER. RIA. RER
IS TR A A CE A A RS #hn B A B2 )

HE: MEETET. k. 2%, 2R 8. HLE2ERIMESTT (MDT) B, SR
R SRR BRSO BERT B e e B B AT AT B SEERAN B . RS R B B 55
N EREIT R EH RS (BEdhy Binl) B R RRAE B, b B il 15 1 7 40 1 S I e
BEANBERE 12 AR AEBE IR R, AR B PR T LA . T e i B A s i S ke 41 A 2K
R

Titk: 2 RHES N REENLERU 12T Fa IR RS0 BB O A, AT 112 i Pk g
i RR I RE . A B USRI RN SE T TG T Ao esR4L, 1128 DR 24,
HIIE G AT AL IS IRFRIEET 65, DEE L, B, k. 4%,
P AR TR AR T YME . SR R R ST A A0 G 1 AR k. B At
BAGRTT AL B HURR A RN JEFRIER R B m e s & SR, L bR
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VERVE SR B R A B o X6 LU 7R 4 v PR30 7 A58 DRDRS o AR A IR B B PR R B e . A B
FEERTT HAE], 20 R AR B PR G T L6 Z2 ) 1O o

G WA BR RI AR E R TE R AR5 B AL Be e fm 01a], R AR R A 2= 15 AT MR 2
= NI 2R G/ o N A Sy e 2 S A (P S e T it 2 S0 S B S e A A
HAWEI, P<0.05.

gt BT, B, 252, g, PR TSR ELTY (MDT) Bk, ZHIES
N RFFEER T R B i B, BiAME RS EAL . & RontbBiis e T, KRBTSR S T
PERTRE, BEME RORIRAC B R AR ARG KU TLAR | RS AT RS e A B AR ), 42T BeJk
EHMR, BAGGEME. SR, EARESHT. IR

ET PDCA EMFRIERFITISENYE
BRIEERRET SiEHHR

3]
b IR SRR EE B

H: KT PDCA TR & H T HAMBELRME . AR EH TSR AR EBR Y #2045 &
(IRLFAN AR, PPN EG B N G ER VR RV « JR A il Ak A (R R S MR R, DA R X I Y AR
RGP R A R

T KA B S0 E 5 AT 7T i, EEL 2025 4 1 H—2025 4 12 A REIREH 1L SREY A5
RN SIT A RAE LSTT R BN T R . RGMETHIE M. S50 Fist. MIERRIER. 16
R A% 8 S e AR A VB I B I XU o5, 32 PDCA JE3R DUR B st R 481 R B ot . @it o
HEMANG . HIEE k. 5. EEAANEEHATIRE S0, HE 2ol B b S5 hrdE e
& (SOP) , FHHHTZRHKMERENR. FEFMIIRERE: EPARF BAEMRMNE, TREBAEE
EAEE L BBRIT N A B A ST A — TR T R IR RIRIRGE A 2. IR A
RIS e B K B AR T B SO B b R S e K ] R S PR RR R, [ A 0 P R IR
YR AR I

L. Uil PDCA TR R ESGE TG, IREH 2R NEEIERLR D% S TR bR B Mg . &
PNRATF AERMNE, CHBARBRESH R, Bt s — H—HE AT IR
i FHZ T TATH) 80%~88%8+ % 95%LA I (P<0.05) ; & HHRRL 2 o i 8 Kl A i %
TR RO B AR R L [t ) RIS D AR R ATE 100%. T i [ Y5 FIR 2 S e 1 A R I T
A3 R % (P<0.05) , ZREAAS R L.

Ziit: PDCA TEMAEA JRAME S L 56 e B B R IRIE, HESIIRBH T2 B I e By 4% MR Y
EH I ARE . AR, RRSLE AR H R Y % T LR AR N . AR R MR SOEAUR R E,
BE B PR TSN T BB P M M PR R VR R R SR AU, 38 L FE 5 7 WA R R 135 4
IR
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“HETEE AEEERAEFARE
= %5 A GistRI5mRa1E o B L 53

&0
e i = e

B EHAFEH BTG AT IHIT R R, RIS B RETR, BRFP L. &
BRARAL = KR F AR 5, BV B U5 MRS it X A =5 2 45 N G T 345 A 97 4 R

ik EHUAREFARE 68 LN AL E BT ", SHRIRAREE LR, &E6a5
B, BW2H ERGRIT AR, Boelm. Ea. H0E, S, RRloul R4 w5l
PAT TGN, sl #0E. B, SRARAPITILR, KT EE R BrEmTEE
S YR =y T

R wEEMTAETRUTRE, B AERH 1.22%F%F % 0.41%0, [FiE 66.40%, Hirikis
2 106%; FREEFRIGIIEI B 12 IR A 4], = Km X5l Gt B 83.3% 4 £ 50%; %4t
BLAHT 2 35%E7H 2 100%, BidsMICERIEHATER 65%I8TF 2 98%, TLeT-4 LT ARSI
ERE.

G . st WEBEWHRNAGETEE THIITEHRR, 7TARSZMRIMERE A
IR OOE R AR, TSR, BRI E PR TR AR AR, B IR I E

ETHRR(EBRGHIFME T E F I E R ETESC R

AR
i AN SR R A R 2 ]

HE: PP T BORE B RGN B EEbr . BRR RO, PR E N = AL — R [R5
BT BT WA P8 T AR 2 I I Hp () SRR, AL R 5 2 B T AT LR 7 [ B D o B A ot N4t
s 00 o R 4 T A R S RV AR

Tk 2024 ESIANBURGEE RS G, EEHE RIAE AL BNGAETZEAG . R4S
BIRASIITE . A E TR w2 . BRI B %S5 M . 2025 4 E ik (s P A% Sl 58 K
WRACRIEM TR , WIS TFRF. MR, T RMRESZR, SR |-sci
E G- PRI BESLFR-REE S RIRBUE . 2026 4Fikik 3 ZRIREKIE L5 5lhrgEd, s
i EH . i 2024 4F (FE2R) . 2025 4 (FHfE) « 2026 4 1-5 H (FRggudt) mlamis
W, AHTRAHER. SETH AR AEHIERE KOS RS R AR .

HER. RAHFM 2024 £Ef1) 97.93% (8286/8461) FbHETHE 2025 £ 98.25% (5008/5097)
2026 4 1-5 At BRI E 99.63% (2717/2727) . HAERKE M 192 fiIpF % 95 ], HEZE 15
Bl CEALPENE 81.25%) . M ENHTEIR: WHEARKFRITE NEE (94.14%—100%) , kK
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i (99.39%—99.60%) 575 (99.56%—99.71%) wfifaE; F L4 (89.42%—87.69%) 5
IKFE (94.32%—89.81%) & NFE#aH, AR 4 Bl SN KA R YE Ak S (10 1 00 B R0 R
2024 FFRAHRAEARTE KT RAG— FEUN MBI G R I B, HicHs T8 TS S Bl R Sz B JXURS:
AERIAR M R AERPERRA SR S 32.29% 808 E 6.67%, 1M KAEERA SR L
67.71%F+ % 93.33%, "4r BEFL" RN B LIV 5 n] R KRR, SRRER AR R ZE A £
J&o HFEEPIENR RN KRB E S RIL 100%, RHEEFHHRPFEEIT RS 0 THE 3
K, ARBLRIR B Rt .

Gl "B RENR . BERR R SRIEBE N = — R FE R AGE B, AR TR
AR TG 5 SRS, ST I DU ARE MBORE In) R R AT E IR A BT IR R G
A, FPAE KA T FRAUESE " b & B AR T R T AL, P B B B AR A2
FETN BRI . S AINAG S BRAEE SR AR S &, JCHIE G AN JTER . st KA
SRR BTN, TR R B VR R A R R R s e A s A

R RERDEERAZRRTTS M ABRITH

EIS T N
SERL LT G R B

By LRI e AR (Bele) Bl ORI R 2 e i R BREA Y, (EAR g B AU R A
ZHER. FHERCRFF AR SFF . XX —IIR, AR T PDCA fEIA[1]HE, Gk
Wit T A RS 5R)1 b EA B RG[3]. ZARGUEN S =B LIS, T SR
N IFIEIE BT B E e . iR, Sz RGeS N ST BAERKMNRIET: 27.6%
(P<0.05) , ICU SEMIRIEAFTIE 42.3%, Z H 25 HFRIEIK 33.8%. RIGRFEALTH
27 AR A RIUEAR R, HUCK PDCA EMR SIS ML G, W5 BT 6 LI E
B i AON R MU R EE G e SR O TR R R e B TR, AT AL 2R
B TR GAT B E B R IR RS T BRI AL =R T AT IR R
SRR B -

PREREE SR TR e E R R E T aIHR

ESIE

KB — NRER

B R0 P FR S A 4 R o 32 15 it 7 122 e B e Bl 2 ) R o
FiE: KAREX AT, BT (2023 4 6 H-2024 £ 5 H) Hsujif5 (2024 £ 6 H-
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202545 H) MM R

GiR: WS EFIRRE R . FLAKRME. RAGTERRZR. PURAWIEIT IR FE AR R
RIS WOAE DO R R 2 . BRI T SLRT (P<0.05)

G SRt S RE AT SR IREE R G RR R, ST LA R IOGIERRPAT R, B RE R SR Bus
b, AEAFIGARAE .

ERmMSA TREEFRK MBEES
EWERRRIIERF R HE

WEAR. BESRZL. TRt RN, B4, 20 £%

RN e a1 7

B RRERG A T SR TR 2 A B B BB 12 B 0 o, AR S Ty = 2 AR e kol 425 22
&, PRI R AR B K K IR G RE T .

T BT S FAR R R 7T TR 5 2 AR S 2 X S e RS B SR A A RO, Bk )
ERFETHR], R A BIR 2% 5] +2 Ji R S e s, 1 B R 1S S e R R U
L IR AL

R 174 2T RS A 2RSS SEIR AR DR SR IR ST ), 305 5 B2 B BB P2 A5G AR
HIBEHR (63.76 %) BHE & TEHIET (19.79 %) , ZREESHEE X (P<0.001) . FipjE#
BB AR (76.19%)  EERLEYLE X (70.00%)  EI7RVIETE (69.23%) . BEREEKY:
R (68.60%)  ZHMZHEPIE (66.67%)  EFELEME AR (67.77%)  EEFEGZHR
#E (66.22%) . HEMHEHAR (64.63%) « F LA (57.53%) FFTEAYSHEEA (45.59%)
SRR R & T H0A, ERBRAgI R L (P<0.00D) .

ik AN IFREFBEEDI MY, FEDERE R, RGBSRk, witEE
BEXT PR S IG Bl , AT PR T T R A I B e B 5 K R R B b B i B e T

AXmFIPEEL AR SERERE VEITRPNA

Sy
Figmis— NREER

HE: KA EIT XA AL, BEF A BEAE, B A, S RA

BB R RIS A B SRR B A S, b k. RARSEARIG %, ER RS I
it SO EITN. EE AR B OS2, 2 RGN SCT IR, O
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PG SACRA R . AR SRR SCRAE A B R AL EEEREENTRNME, AR
MG OB B bR AL R AR o

Tk ARWFFUEE 2026 4 1—5 H ARG K HEI2 6597 Bltis B, ik SAS270 /- H M E
HFE3t 330 B, RARTREPERENIN BRIRES, BENL X IR SIS AH, [4 165 . xR ZH St
RIS HEMRES B, Q8 MR, ARAREE. AL E . Bl a2 G 1 2 %)
B WEATERE I 2 FIESE AR ARG E 7 R B e mopud O A, B 0 HE
fablmfaxt G pimdE s, COBR RS S PR, SRR A R IR SR ETIE
RS EE, e el it A SRR S I AORE IR, AR SRR Sk AR R IR SAT AR B A1 44
WAL, 7EMRE. BE. BWSHTRLIT RSN S, AN BERKOHE NS, T E R A
SAS ERNEIEFERE, JEXT A STT RN, PR B R B SN

FER. TR SAS 1¥53(72.3623.95)%r, W E4H(72.29+3.98)%r, 4HiE % RISt X
(P>0.05) , &R, THjE A4l SAS 4(69.82+4.12)%r, WM& [4 % (58.16+4.03) %)
R EREGIFFERE N (P<0.01) . HAWREIEXTH, PTG ERITSH T N, WA
IR T XA . WA ST AR, PEEE B, BIPIESIT. P ErE K&
PR FA R A R BAR T X IR . 12T TR U PG R A b B PR B0 R R A 4, v AR Rt
NP OIS, RIS O B 10 TAE fH

ik HRAUACEBFEEFRAA LT AR, TRELEREEEEENNIESE, =X
FHOIRSEN, ARG SITRT, ARG SR, R AVEHSI, & &S RERK
RIS

mEEEHEHNERSHMRRSBENNABRAR

SARYRAT-ABE A T B Ly WARERE . BIRIR L BT RS 2, Hhpeant
1 BEAFHER — NREERE
2. B SmAE T 7K EA OB TR ] O

HE: SRAMEE (QCC) ¥HANTE L Bt 1 25t B Co - T BR 7 28T e A 4% 28 v 1 S Bm B AN 1B
T B2 TBEA BN, 3RE 2025 4F 1 H 16 H-2 A 12 HiZbei & At s Ik m
11946 HE=J7 s xR AH, St i JUIE e, ) e B 2025 45 5 H 29 H-6 H 25 HizFiil sk
FEWEN 11966 (i AMERH, B BIE S AT G 2 S ve G 3. ISR EA G
JE Rl 23 A S P 53 25 TAERE I VR4 A4k

GiR.  AEMUEVEA SR B BR FO TR B ORGSR IR B BN AT ST AN B
B EREA TG BB SABINL, SIS, WEREGE, WRASMISE &K E
HIXFHREELTY 89.72% #2F+E 95.24%, # R AAWMEZEG ISR X (P<0.001) ; &35 HALEEA
BIOL. BRAEARNE . RIEE ST BN, BRI A BN A 57 PR 4555 8- A G ks J5 B8 110 R AR 32 3
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E%ﬁ?ﬁ@%(R0%> [l RAE SOy Tk RR . HIBR R, W FA R, AR

6 MEE ML AT BB ST B kR (P<0.05) .
%-EﬁaﬁW¢Uﬁ%%EIﬁm Tﬂ%ﬁﬂ@F%ﬁ%%Aﬁﬁ%E%ﬁ%,ﬁ%%%I
TRURE, RIS 2808 5 TAE N IR OLEE 7T, $RTT TARRCR, DYlR Be/dde iz he it e s PR
FAT B e RHE) N AN R

FKAEERERERRRGEERIT RIS EESC IR TSN

FRIE TS x5
R N

BB PRETESE R = 2% F A5 I 5t N AT 4 A R Bt SR e By 28 i FUAT i o0 SRS X0 VP A st
MR TR S A T B S A

JiE: DL 2023 4F 7 F3-2024 4F 6 H xR, 2024 4F 7 F-2025 4F 6 A NTH4, RETETHK
ANFEINFEA R AR s, B VIR 57 2 B ARRIEEMAT A B o F il AR BB s BEAR
T SEDLPIE B, 0T T TR0 S5 & TR I 2 P A IR AR AL PP A o

GiR: TEERFEE CMI EMBTE AL R —F — R I 5 T, BER SR B B B R 2
= BE BRI R AR 24 T B R IR S b 70 ) F G R 0.87%. 15.40% 71 0.136%0%% %5 1
TR 0.79%. 10.91%F1 0.106%, M4 /544t J# B2 Be i G SR & M SR 3 R BNl 2.36 1K
BE % 1.53 U A VRYT VEDL B 2540 158 F TS i 2 A 8 R I e B 2 WA DI A% %6 43 il 31 83.75%
A 93.17%. Hrr, MARA 5 b YO IR AR AT 2 A — A H RIS 21.69%; T ARG
| BYIOFAREALRG A AR5 Ml 5k AR 255 R L AT 3 hr 70 il 58 10.71%. 17.14%7F0
13.33%f1) R 4.

Gl AT A RURISIERUAT R, R AR TG A R B B AT AR A I s AR
ORI SR, 30 T S I SRR Az 4R b (1 R R itk

ETHRBNIENHRBSERERENL
BRIEREWESERIUERR

SKRFR EE. BRECT. MRER. e, KRR
VUK 2P0 R B2 B

HE: AR KU R A e PRARAT I R BRI U 47 A [ A A AE — e il [, s T 12
AT A BIAL DL E SRR R AR AR RIS DA (11 PR DR R = B0 1 3
PHERBE N IR, SEIED N BRI EA G — . XE D SRR Il 5 S5 B IS, 982
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CEBe g B AP ) — AN SS9 AT . ASHIE U IS AR B SRR U R e Y LRI AR AL . 4t
—HARIETRE, BANRRECA A, G IRRIERIERE, MRS B R AR AR AR O B Py I
RIS, IF PR T EEBE ARG AR A B KT

Tridi: ZET IR PR SRR A e N RGBT A% T, AW TR B RE T 5 B Lt & 5, B T
AR AURE P G SR XU IR T . BEERIARSE S T A ERR BRI, $EE T 2 Rk
WG, B 7 RIRREEE RXEHT 2R L A SRR T . BRI SE PRIl R 37 AT TR
e, TR T I ARIE ) HA AR HEAL BRI 2R, IFISE T R GEIHES A H ALt T 5 -

iR H g BURBE VR S B BRI AR BT S8R, RN T AR SE AR 1 e K
FERL, MO T IR PR PR IR L . B R . HECEHIE TS T LA LRy
BT, BAMTIL B il Rl N B A B S B B G
VRIS, SEOUREBRIER A e . RIS DORTH H O, BP0 R B R RR AR,
RGBT R A R

e AREWE T, CAEERURARERIARENRE P EIR R EAARTATH, B om H 5 1
7o EATR A BORTE B 55 N L RIRAEAT Dy, St Al TR R e el 15 T VR B , JF AR =
BEARA i R S R B A AR B R o AL RIVIR AR RAR AR W] A SE B R e B B &R, TRALHS
AACEIT RSB, U BT AR ek, B Be e il i) v o R AR it 0 S0

REBRELEFARIBPORRELS M F 2 IMERNBE ST

CISTEES
i N R BB

HE: M@ E%AEIRE IR T ARIAEG (SSD 804 3 2h M A I P R

FE: KRR EX RS, INSGERT (2023 4£) 18700 BRIt (2024 4= 7 H % 2025 4F 6
H) 19911 #lFAR. @imEthbsE. FAREREZ. ERETIMEARE 7. 14, 30 RED)
BV, HAYIFARIGH 60, 90 KEE VISR LU LR BRI SREUH SSI R I AE M -

HER. RJ5 30 K& RFEEIZGRE 82.85%FFE 96.07%; SSIH ALK H 0.68%F+ % 1.02%; H
Bifa SSI RIHH 0.21% % 0.76%, HiBt/5 SSI ]Sl 30.47% % 74.51%, % F¥H5
TR (P<0.05) « RIKVIF SSIKIEF &, WY DA BRI SSI TG A1k .

it IKFER B B R AR ) SSIESME TN, A B TREARIG S R Tk se B A B
J5i SSIRILER, NIXIKAN SSI LIRS %
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ARBEIL A T SU M ARET
TEFEMAREE G RO RYRTEMN

Tigeiee BHOCRG L K
L 75 AL X S s B

B S0 AR G — R FE 5 B N 2 BRI IRE M I AT B Ee M b, ) S T 5 44 ¥ 0 B
MARREAPRE R R, RGPERRARE T 8 0BG XU

ik HTH E- G I 5 Ay B ARG B, SRR MEL o RIE/RFEVE, & 156 4%
SLRVE R IAC R R AR R R B I B O R BRI TR ISR ORI S AL 3 M A,
B BOA SUBH Y 203 FEIR, SR XPRLEG XS L U RAEM A B R AR A%

2R LHFPUB AL Cr=0.847, WIHME/R W {7510 0.412, 0.475, SLRKFELUS; &K
PIRY213 TE—3/4 HT" 7 b B R GBA-EY) — s B Hot. TG DU 2FEM &
A RFF IR AEZR I 74.38%4% 2 18.23%, BEAA TR 75.5%, FUifatnZzRIH S E L (P<
0.05) .

G AWPRWE T EE ORI, B2 RNEREEER, TRENEK.
SEHRPETR, /& WSIT 854-2025 T Elbr T RHA I SCEAR R, HE KB K ETT R, " HE&ZE T
HLSEHE,

ETFRBHER SR THES
PDCA KB BB ER BB IE LB

g e
HAREE AR S B R B

B RIS R 50N 208 (Failure Mode and Effect Analysis, FMEA) 75 B4 b &
Bt R G 2R AR (9 R R0ER

Jik: 2025497 H, R FMEA I PDCA el st i X 4l 6 7 200 3t = P R B i BE RS ARG )3
BEAT e K 7 A B AR A7 AE I S B DR R HEAT USRI . 0B B BEAR, fie . RPN>125 [ XU A5
Ji TR AR S AR 2 (APY AT 04k,  m b RS BRI s R - PDCA il 56 M4 it
HEAT RG] s Aty XU A 90 B 48 o ot AU AT VA VA Sl R R

R NEHAME. ARG ANREE, SYERETE, ARaEE. BINEE, BT ED
BN R AT RUSIEAG , IR) 47 SRS . RPN>125 KUK AT 8 4N, JEid AP 2040 8 MR
R pior sl ek 3 4, IR 4 A RIS 1A TSI G TP, 8 A RPN<
125, AP [EZHiRZedk 24>, RILEH 6 1, SR XS E AR RIT.
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258 KH FMEA J AP PEAMREHESR XU 5, F454 PDCA MHIIVEH, FREEE T a8
5 BT F R, PR T R R Y XU

ETREIERS FMEA HERREHAL
PREEGRESNH

HNE
SHE NG ) ES A N 9 S

BB R B -k 2 1 R 20 1D B e Sk v i A UB VR AS A 2, S I PRR) 28 R B iR e 22 S Abe . b
AL 745 B

Fik: DAFTBURNL 3200 5K 1) =455 R B it st ik, BEG STk B/RIEL KBk &
BRFET 2 BRI A, ARG, ARSSRMEEE ., WA EEREER 3 MEEEER
VPG AERE . SR E AL 42 31 AMIFAIEIRELE . 9 MR T (ICU) 58 B Ak KR 7342
EF IR m R RL S, 8RB S B Mk (FMEA) SHIMTARASE A, St #8 [ 1 T3l

GiR: AWPFEN TG 8 KWL, 31 TR IEFRITEAS IR R, KIELEE ST 74
PR ER S AR R PR a6 NRBEEEBL . A, R X AR S R
(155.2 43) 5 Z7& ICU (162.0 43) 43l FZEA AR iR = . @i FMEA 5 6 Tim ik
JenFE AR SR, Y5 20 DR DU, T 6 AN H G BRI RS s KBRS & DU Rk
R AR R A (RPND R PR A Br B B AR br B R0 e . IRPRIR AR Wi % 0.54%
P2 0.43%, WRIRMLAEICHT 2 R A 2.25%0 FF% 1.30%0, [R5 AT LAEMKMNEH 66.5% &
Tt 82.68%,

Zid: AE XSRS FMEA IXUZ PRl 2 nlR HE R ) iy AR R 2 5B s 55 2877, HEzh R B
RPE I FE A B SR RS AERTE T AR, AT MU R AR N T 5P B BER
e B SR A O S

“BRARITENERT TRM BRABURIRENE R AR REEM R

S B, DREEAE. VERA, R Z
g T AR X A O R B

HE: PPN JEE T (team resource management, TRM) BEA B o s 27 BRI AR 19k e
57 428 I 2 A v PR S AR

TivE: SR SR BURT fE R RS O R ST, AN 2024 4 4 H—2025 4 12 A3 =2
A EREZ TR AR EE . IARESGEN . SeE . SR MOAREE AR A E B
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5 MEMIT B . IEZRUEAR T NEG], HEERS . P8 RS, 2%, FE. REE.

FARELEARFIZEILFRZEK TRM TE4; BEEREERS. LREGELRS. FARK RS
MR G, BT EARRG AR I R S 48 h B S SR S AR, [F)AD SR AT
B . TR ST AR . R ORI RS il 2 TR SRR A . L B BB AR 4R
b S SR 45 R R b AR A o

SRR RETR RS AR i GE AT 98.75%TF % 99.95 %, A#T 0.5-1 h FiBs M PR 254
Y2 82.50% K 85.70% (P <0.001), [ ZUINARJG 24 h WHLHE 21525 H 85.50% T
% 90.01% (P <0.05), |Z:U1 A5 25701k fd F #  41.20%[% 2 32.77% (P <0.001), oA
YLz ARG PUE 25 L 48 h (ELEI T 8.77%F% & 5.22% (P <0.001). AJRili % k4R
MR BR A 0.21%, FREERULBEENBCA 0.44% (P <0.05). T AR EGL M R A RAE N8 5
P& 22 0.77%, BMAIEEN 0.62%, FFEAUEBEMBEIT A 1.15%, SR B NG,

Zid: TRM A2 IR QU mT e 38 22 301 0 [R) RN BRI DG B R il v S, 5B 0 vl 245 9 T
JAB o GG R, AR [FIFE bR RS RS AFAE 2 5 o N B A BT M, B =
Bt B g B AT R A T IR IE AR -

£F FMEA 5 PDCA fBEFM LR M E R AR RS
SFMARITH

P b M L ORI 20 M3, Fam R
1. TR 2 0 DB TSI 42 ) e it T VRl A X I A f R D
2. gL ANREEEL
3. LRIl R AR A B M R A DR R Bt

B WEIE T2 G PEBR B F R R DX 3 = B e R PEA A &, RIS PE R8s X, PP
BT RGN (FMEA) B4 PDCA J53R 5 BRI T- TR

g U ETHAX 12 ZEA DERA . ZHREBR MRS KA FMEA 4 # £
SR RA, FETONH-RE-IR-T (BMIED) HEZZ XA &, THRE XS /5 (RPND Jf
e RS T T H o 0 s RS A1 il 5 SR oA T TiUd i, St PDCA fEAE B, UREE 2023 4
1—6 H G4 5 7—12 A (P4 #dE, WERTHRTG D REAEE AR 22 Wl &k 2 K =
% NRTFDAERME.

HiR: FMEA 7ririEoR, FERHEGYE RS T R F 2R 0RE N R QPi2RE IA 2 (RPN=5.69) .
BE AR E (RPN=5.34) J C s HKE FELG (RPN=4.69) . T-¥i)5, MRS T4
22U AR A AR X IR 98.77%3RTHE 99.40%, /<. WIARE . VA T FH K KO 5 K i %
G K BR AR G A T TAT S5 S 4R TE 98% L I mi K P, Hp, B ANGF LAEKMEE 93.43%
TERTIE 95.07% (x?=13.54, P<0.001) .
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5ik: BT FMEA MR DR BE RS PEl K 2 ARG HE VR R3S N B3 . R8O TRIER B I K S5 A% O
U e EEXTPER) PDCA (B3R T FE LB BUA Bz AT 2R Al E, AR R E 3T AR M,
DDA, 1l LRk PR AL 1 AT A R

PR EEERI RS : BT 40 MREFRNETHA
R R EaEENE

ERWA . Tk R Z. ghat. W, HRZ*
i AR X AL R B

HE: SRITEGUEAE B (DUR TR BeR) t A 3 KSR . AR B, MV i AN s it
P, HESHES TGRS 40 WITTAE BCRESR A N A FTHAT « TIZ 5. ATB BRI B2 B
Rl VA FEALA .

Tk BT R R XEREST ot 40 TSTAEI MR A% 5 2 e M DU 00 i B e Al e ek S
S DA EISATRIATSEE, RITBCRSCA A 1 Donabedian® 45 f—id B —45 R i E AT HE L,
RRTHERAY AR EOR . SUE TR, SCBERE . BRI, UEE A RLNSE R 6 ey M52
F, M 40 TG RIF SLfe 4 (RCI-40) o “— 5 = I DY A A va EEAE

SR AT 6 N RYEEE. 40 DTSRI RCI-40 HESE, WE 0~4 U PRA: BL 40
DI oG —ia BRI, BCESUERERE A AR B A XA, RE I —E . 27
—BL BAE—/Bt. Bt 4 AR, BegEd KRB FiRERRME L . BRI
REAMBR Rt 6 25k AE, NEMIR SR HUE S EH T AR

gk BUBIRAEA Y KH ARV B, 02K R RS B o B At e T IR N A% Gy
Aok, HEshE B A S PAERPR e B g . 2T Tl 4 DB STRTIX S E) .
IR A BERS N AR E S 71, i L&, Be TR s WU A 3t
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W TF RN ER KX
I 1S M RERRREE TN A SEREM

EEREEACR L2 KA 2 MEBE L BUNE L HIN L BRHE S X/NHR AL BN S
1. sl SRR IR M — N R EERE
2. TUJIR A4 PG B
3. @ EARER
4. s B NREERE
5. shiE AR

BB PPASFREA ML0E AT I R B AN A R 50U T TR 2Rt R 1 X 1 142 1ML % A
T TRARCR, D R DXL Y0 A Sk G B 8 S B B (L} 2 A 4

Tk RARTHEMENI, SEatl 4 KEFMEF 0 2024 4 3 H—2025 4 3 H 826 il 4 Xt
HRZH, REUE MU HE; 2025 4F 4 H—2026 4 3 H 934 fl 35 A 1dl, B M@ 5 R
RN AT, [FIBT V& S PR R R 5 07 R4 T R B IR B BR T BRI T TR, LT TR
Ji M FA A 2R K R &S R o

SR THMANHAEFRMERERENEE TRES, FEHREELN 5.42% (RR=0.946,
95%Cl: 0.923~0.968, P<0.001) . M, )5 M8 2 fl AR G4 M 0.86% (75/8675) [4#
% 0.57% (51/8970) , ZERHEAZITH¥E N (x>=12.35, P<0.001) .

Shil: TR LSRR X S AR A MO AT I R A R (AR T, T AR T2 GE A
FURAR, JUHEE R 5 R ALR YR . AHEFEIE 921% T T s T 5 0552 PR A B
X, BB RLGFHIGRAE M E.

AN S BE R G URRIGE G RNAES SRR T

V75t wfltg . . e
Tt A BE B A PR A ]

EHH: PR IBR AL 7 1 3 R G R 42 1 W ) S 8OR N IR0 RS VR 7 48 A o AR R
HigfS%.

5 2018 AFARBE A AN sy 25 5 LR BN, @R A B RS (D IR
M. PIEH 2018 F@AE, BaEEENARAIRT LA TEEE. BPULRELE. RTRY)
PREGURLER ), BCEHIR SR, KYE (BERH T RARE) A SR A ER LA
FEamEa, REMARLEK, WiTUESNRIFSHEN, @37 EkI — FER 2 —
il e — FORMIN — FRAERLT EHAIR. 2022 RN ERE LG L, BB ELREIENM
Tk 5 F AR M.
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(2) MIEEH. FHEILHEEE 60 min, SLiEfEH 2 EREX: 5HRHURE CEFRENRET
W% 30 min) HFJREES AR, HFEEDSE T YRR T4 A

(3) PAEHAT LR bR #/E N GUBET DA RIS #ER e U T. T3, M
WA FERE. FREREBCE MR R HE bR, SRR S e d 28, (FH
I K>30s, YHEEEHI28 cmx8 cm, B FE /T fE S 5 ) .

(4) Py IRIRPA—E—4, WARMEHEERER: IO REBEIT IR, BAERED
KW E H b g A 2

(5) BRMLREERY: e MO /S P A B, e RIKIRF BB NP A& RHR
BAERLE S5 G X 4 WHFA 20E 2000 mg/L JHEEFIER 30 min, {533\ RUZ B GEETT IR
88 IHRIXIA S EIHFEAIEM 30 min JEiE KB, EEIDRAE SR BiREER. KA

T TR PR IEAE O [z O B R T — AR — MURIE R — BRI K R RA
SO R

PL 2018 4F 1 H % 2025 4F 12 H T40M 7 B9 =432 M 7 B AR 7314 B FH i 4 G Ifi
TYIMI RS 1725 k. MEGNRE 4975 k. ML EH 614 KO , X E SRR BT, L
2018—2021 £ (FEEEHAZICHERT) AR B, 2022—2025 4 (FEREFEHZSLME) AWM L,
R B B B T AR 2 IR DA Ak e, B ERERAE AR QIR RO R B S AF . THEEERHEECR A e o
iR LRGBS EERE, A EET LR EH 93.6%RTHE 99.8%
(x3=5.12, P=0.024) , FLEAEBMERKFH 89.5%HRTHE 97.2% (x?=6.34, P=0.012) , ¥k
R EH % 92.8% 4R TFE 98.7% (x2=4.78, P=0.029) . 6400 I /HRAE ok K A4 AE AR %
MR G SRR TR R A, AURE 1 BRI SRR, SXPREAL RS 4. 2018 FEFIES,

KIAMN PO A 1 IRTF DARFRA RS (R HBSEZIN AR & 1 REI GEIBOLR A
WALE, BERIEREL B A ABESUEEE LA, B AT AR SR Tt .

g AMRERER, REMPIIEHELHE, B E25. F LAEKIEEFRAEK R
JESZHRT > HARTE T 6.2, 7.7 J2 5.9 NES . (B P<0.05) , H. 7314 YA bR KA R i e
JaERFEMN KR, DUBREE NN DO BRI — I — B R AR R
IR O, RS SR T MR R R 20 B = I BREE TAE 22 i, PR Iy A A DG B e 2
HRN Y 22 i AU
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Infection Prevention and Control Assessment Framework
scores in 530 healthcare facilities in Shanghai, China:
a cross-sectional survey spanning public tertiary,
secondary, and primary facilities and private facilities

Yizhou Jiang',Liang Zhang?,Xiaodong Gao?3,Qingfeng Shi??3
1. Department of Infection Prevention and Control, Shuguang Hospital Affiliated to Shanghai University of
Traditional Chinese Medicine
2. Department of Infection Prevention and Control, Zhongshan Hospital, Fudan University

3. Institute of Hospital Infection and Control, Fudan University

Background The World Health Organization Infection Prevention and Control Assessment
Framework (IPCAF) systematically assesses implementation of facility-level infection prevention
and control (IPC) programmes and activities. Few studies directly administering the IPCAF have
simultaneously included public tertiary, secondary, and primary facilities and private facilities or
examined hospital level and IPC organizational structures within a multivariable analysis. We
described IPCAF implementation across facility types in Shanghai and assessed associations of
hospital level, organizational structures, and characteristics of IPC heads with the IPCAF total
score.

Methods We analyzed facility-level cross-sectional survey data from 530 healthcare facilities in
Shanghai; questionnaires were surveyed from October to December, 2023. A 0-800 total score
was calculated from the eight IPCAF core components and classified using WHO implementation
thresholds. Continuous scores were summarized as medians and interquartile ranges (IQRs).
Unadjusted and multivariable-adjusted mean score differences were estimated using ordinary
least squares regression with HC3 robust standard errors and reported as coefficients with 95%
confidence intervals (ClIs). The multivariable model jointly included hospital level, IPC
organizational arrangements, ward coverage, |IPC-head employment status, education,
professional title, income, and departmental research outputs. Total scores and modeled
covariates were complete for all 530 facilities.

Results The sample comprised 55 public tertiary (10.4%), 93 public secondary (17.5%), 169
public primary (31.9%), and 213 private facilities (40.2%). The median IPCAF total score was
578.8 (IQR, 472.5-665.0), within the intermediate range and 21.2 points below 600, the upper
boundary immediately preceding advanced implementation. IPC guidelines had the highest
component median (92.5 [IQR, 82.5-100.0]), whereas multimodal strategies had the lowest (45.0
[15.0-80.0]). Median total scores were 702.5 in public tertiary, 620.0 in public secondary, 547.5 in
public primary, and 532.5 in private facilities. Compared with public tertiary facilities, unadjusted
mean differences were -66.3 points (95% CI, —98.8 to -33.8) for public secondary, —-132.2
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(-161.8 to —102.5) for public primary, and —-156.4 (-189.1 to —123.6) for private facilities. After
multivariable adjustment, the corresponding coefficients were 4.9 (-45.6 to 55.4), 4.4 (-53.4 to
62.2), and 4.9 (-56.2 to 66.1), providing no evidence of adjusted associations with hospital level.
Compared with an independent IPC department without public-health duties, a non-independent
IPC arrangement was associated with a lower score (-54.6 [-82.3 to —27.0]). Absence of a three-
level IPC structure versus its presence (-44.2 [-76.3 to —12.0]) and no (-82.7 [-131.3 to —34.1])
or partial (-52.8 [-84.1 to —21.5]) IPC personnel coverage in key wards or departments versus
full coverage were also associated with lower scores.

Conclusions The median IPCAF score in the Shanghai sample was intermediate, with
substantial descriptive variation across facility types. Unadjusted associations with hospital level
attenuated markedly in the multivariable model, whereas indicators of independent IPC
organization, a three-level structure, and ward coverage remained associated with total scores.
These organizational features are candidates for policy prioritization and subsequent intervention
research, but the cross-sectional associations do not establish that modifying them would
improve IPCAF scores or clinical outcomes.

Department-wide Targeted Infection Prevention Bundle
Reduces Surgical Site Infections and Improves Economic
Sustainability in Colorectal Surgery: a quasi-experimental

study with nested case-control analysis

FRE L MK, B BIRIA L S5 K2, A2, mIRAR 2, JREE L KRR
1. B HICEM R A B e I 1B e
2. B H R Mg AR b

Introduction: The study aimed to evaluate the clinical efficacy and economic benefits of the
departmental targeted infection prevention and control intervention (IPCI) bundle for preventing
SSls after colorectal surgery.

Methods: A pragmatic, prospective, quasi-experimental before-and-after design was applied to
evaluate the effectiveness of the departmental targeted IPCI bundle in 2024-2025. A nested 1:3
matched case-control design was used to quantify SSl-attributable prolonged length of stay (LOS)
and incremental costs. Linear mixed-effects models and generalized linear model (GLM) with
gamma were performed.

Results: A total of 360 colorectal surgical procedures were included, comprising 175 pre-
intervention and 185 intervention period. SSIs in pre-intervention period was 14.29% vs. 7.03% in
intervention period, with an intervention effect of p [95% CI]: —7.80 [-14.73, —0.87] (P = 0.034).
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The SSI rate remained stable at 7.59% during 12-month follow-up. Each SSI episode prolonged
hospital LOS by 16.67 days, with an incremental hospital cost of ¥39,473.54 and additional
insurance expenditure of ¥21,761.25. Patients with SSIs demonstrated substantially higher AUI
(126.93 vs 63.11) and total antimicrobial DDDs (36.85 vs 9.42) compared with non-SSI patients
(both P < 0.001). SSI was independently linked to greater cumulative Reserve-tier DDDs
(adjusted mean difference 8.58, P < 0.001) and a 19.83% higher proportion of Reserve-tier
antimicrobial consumption (P < 0.001).The bundle generated annual hospital cost savings of
¥1,043,229 and insurance savings of ¥575,119, freeing 441 bed-days for 31 extra surgical
admissions.

Conclusions: The targeted IPCI bundle achieved durable SSI reduction and delivered
substantial hospital and insurance economic benefits, supporting sustainable infection control
implementation in colorectal surgery. Despite these interventions, SSI rates remain high,
indicating a need for further research to reduce SSis.
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Factors influencing the execution of infection prevention
and control among healthcare workers based on intrinsic
motivation: A cross-sectional survey in Wuxi, China

Yang Zhou?,Yajuan Shi?,Yingjie Liu!,Yan Cui',Ronghua Li*
1. Wuxi Hospital of Traditional Chinese Medicine

2. Wuxi Hospital of Traditional Chinese Medicine

Background: Healthcare-associated infections (HAIS) remain a critical threat to patient safety.
While regulatory measures are implemented widely, sustained infection prevention and control
(IPC) execution among healthcare workers (HCWSs) remains suboptimal. Previous studies have
extensively examined IPC execution through knowledge, attitudes, and practices frameworks,
limited attention has been given to intrinsic motivation which supports long-term, self-regulated
IPC behaviors. Therefore, this study investigated the factors associated with execution based on
intrinsic motivation, aiming to provide an evidence-based foundation for formulation and
optimization of targeted interventions.

Methods: A cross-sectional survey was conducted between November and December 2024
among HCWs from one tertiary, one secondary, and one primary hospital in Wuxi, China. Data
were collected via the online platform “Wenjuanxing” using a validated questionnaire. Pearson
correlation analysis and multivariable linear regression models were applied to assess
associations among intrinsic motivation, execution process, and execution outcome.

Results: A total of 357 HCWSs were included in this study (response rate of 97.27%). Intrinsic
motivation was positively associated with IPC execution process (r = 0.650, P<0.001) and
execution outcome (r = 0.655, P < 0.001). Execution process were strongly correlated with
execution outcome (r = 0.842, P<0.001). Notably, intrinsic motivation and educational attainment
significantly predicted execution process, explaining 46.4% of its variance (P<0.001). Both
intrinsic motivation and execution process were significant predictors of execution outcome,
accounting for 73.2% of the variance (P<0.001).

Conclusion: Intrinsic motivation is a critical driver for long-term IPC outcome. Interventions should
shift from purely administrative oversight toward fostering internalized professional values and

reflective practice.
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Nurse-led Development and Evaluation of an Intelligent
Medical Uniform Storage Cabinet: A Prospective
Quasi-experimental Stud

Honghui Ding,Peilin Zou,Maojun Ran,Liu Yang,Siting Chen,Chengbo Wang,Li Tan,Yan Jiang

Department of hospital infection management

Background: Medical staff uniforms serve as critical barriers against occupational hazards but
paradoxically act as potential fomites for pathogenic transmission if not managed correctly.
Traditional manual management models are often inefficient, lack traceability, and pose
significant risks for cross-infection. This study aimed to evaluate the efficacy of a nurse-led
developed "Intelligent Medical Uniform Storage Cabinet" (IMUSC) in enhancing infection control
and operational efficiency.

Methods: A prospective quasi-experimental study with an interrupted time-series design was
conducted at a tertiary Grade-A hospital in Wuhan, China, from July to October 2025. The study
compared a 4-week baseline phase with a 5-week post-intervention phase. Microbial
contamination (textiles, environmental surfaces, air, and staff hands) was assessed using Linear
Mixed Models (LMM), and operational metrics (efficiency, compliance, and fill rates) were
analyzed to determine the impact of the IMUSC.

Results: The implementation of the IMUSC significantly reduced microbial loads on
environmental surfaces and in the air at linen collection points, although the reduction in textile
contamination was not statistically significant overall. Stratified analysis revealed a notable
reduction in fabric contamination specifically during the soiled linen collection process.
Operationally, the system significantly improved work efficiency and protocol adherence
(compliance rate increased, p < 0.001) and effectively controlled the fill rate of laundry hampers
(p <0.001).

Conclusions: The intelligent storage system effectively transitions uniform management from
passive manual handling to proactive, automated monitoring. By establishing a closed-loop
sterilization process and enabling full lifecycle digital tracking, the IMUSC significantly reduces
environmental bioburden and optimizes resource allocation. This nurse-led, multidisciplinary
initiative provides a scalable, evidence-based paradigm for the smart management of medical

textiles in healthcare institutions.
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