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Abstract

Objective: To understand the intestinal colonization of Carbapenem-resistant Enterobacterales
(CRE) in patients in the Intensive Care Unit (ICU) of our hospital, analyze the influencing factors of
intestinal colonization of CRE and CRE infection in ICU patients, and analyze the correlation be-
tween intestinal colonization of CRE and CRE infection in ICU patients. Method: A total of 197 pa-
tients admitted to ICU of our hospital from October 2022 to July 2023 who met the inclusion and
exclusion criteria were collected. Routine anal swab screening was performed on them, general
clinical data and biochemical indicators of the patients were recorded, and the patients were di-
vided into CRE intestinal colonization group and CRE non-colonization group according to the
screening results. They were divided into CRE infection group and non-CRE infection group. Un-
ivariate analysis and binary Logistic regression analysis were performed for the relevant influen-
cing factors. Results: The intestinal colonization rate of CRE in ICU patients in our hospital was
10.2% (20/197). The colonized strains were mainly Klebsiella, the resistance mechanism was
mainly metalloenzyme production, and the resistance rate of tigecycline was the lowest. The in-
fection rate of CRE was 4.1% (8/197). Klebsiella was the main type of CRE infection strain, seri-
nase was the main resistance mechanism, and tigecycline had the lowest resistance rate. Glasgow
Coma Scale (GCS) score was high, the number of referral wards was 22, the number of hospitaliza-
tion in ICU, the history of carbapenem exposure, the number of antibiotics used during hospitali-
zation, the number of days, the presence of various drainage tubes were the risk factors for CRE
colonization in ICU patients. The number of referral wards =2 and the types of antibiotics used =3
during hospitalization were risk factors for CRE infection in ICU patients. Anal swab active
screening is consistent with CRE infection, and anal swab active screening can predict CRE infec-
tion to some extent. Conclusions: Patients with high GCS score, more than 2 referred wards, more
ICU admission times, = 3 antibiotic types used during hospitalization, and longer use days were
more likely to develop intestinal colonization of CRE. The number of referral wards =2 and the
types of antibiotics used 23 during hospitalization were more likely to develop CRE infection dur-
ing hospitalization. There is a correlation between CRE infection and CRE intestinal colonization,
and patients with CRE intestinal colonization are more likely to develop CRE infection.
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1. 5]

ik

T 555 51 25 7 FT 1 B4 1 (Carbapenem-resistant Enterobacterales, CRE)E YA & UL MR & — 4
M © WG KPR O R o R AT R R S PR AN 25 . ST RAR
of NIV Jig 3 T S P AR AL PR 4 B (L PEAR 1T i 28 T AT B B A 0 8 T R 45), 7 25 B W Jie 15 7 4/ ) HiAt
KT B RPIE AN AR @ FEWREHA[1]. CRE & HArlnRh S E AR, TFRx
E A T 7 A BRIV P () R AW N, SE TSR AE T i [2]. 2001~2011 SFE1-4E ], 3£ E CRE 7R #T B
B rA R 1.2% ETF 42 4.2%, EN CRE FEAWMAE S, #2021 4 CHINET M ll%HE &ox, 2020
KI5 A VR RIS 2 5 76 A1 B 7 22 B M AT 1 P (A H Bl 81 43 301l vk 27.4% 511 20.6% o il 98 T B A1 18 X6t IF Jie
B R R 56 BB T AT 24 2 B 2 23 1) i 2005 4R 1) 3.0% A1 2.9%H hn$1] 2021 4E 1) 23.1%41 24.4% [3]. CRE
G S Z PR ERAT K, Hdh CRE s il 2 B MO fE G R 2 [4]. AR JiE /& CRE W E I PRV 17
JEEZ —, CRE & 4 B {8 56 25 5 K £ CRE J&KHe[4] [5]. 1M B E 797 B3 (ICU) A&l ek A 1) s S Rk
=, AW EH CRE & HE XA CRE B XG[1]. IL4EK, 2E CDC. WHO #BE U & fa NBERIAT I/
BT FMEbRAAT CRE T3hifE[6], HANIHFEh X — W& OBz i Er7]. End
U ICU B 1T CRE 13 fx, M R AR T i, #5281 CRE 3.
KRBT T R F-B, X 2022 4F 10 A & 2023 45 7 H AMEFRBE ICU AT 75 & A A\ Frife
(BT IR A, [ SCER R A R R B R AR A B B 45 1, AT A OGS b, WHERRE ICU &
# CRE Jii @ A CRE &AL IUHAT A, FF404T CRE Wit AT CRE YL AR G fa G F 2 .

2. ‘N EH*E
2.1. HIRMR

2022 4 10 % 2023 4 7 A NMEIKEE ICU BEATIRTT i 24 /NN B TE0 G AIAFRHE: BFFE
R T AMERBE ICU #EATIRIT I 24 /NN ROBE N . HEBRbridE: © BEAEERARE 24 N ANEZ
BHi CRE &4y @ IRKBURIEE:; @ SiEM T ARG ANIREIRATIE R EE, @ REIT
EREEE: © RIRERIELR S .

22. MIRF*

DAHE 2K PA#ZE T 2018 4 12 F 11 H it K AT IR PRI AR ) 22 A B0 b5 A 1Y) SR AR R #7532 )(WS/T 640-2018)
EAEARTE, R IRHE R E R B AT I AR AR AL . AR ARG IR . 45 R %0E SOmRAd e, 5k
56 % R FH AR [E A B v 4 H S MRl T AR V) P A I R G AT A TR 208 « AU T BOE AT AR 2 okl L iR
WREIEEATEE A . IR NIRRT R, BFG A MRS —RRIRR TR, (ERE R R G EER
BIERAESE, APACHE-II PF43 S AHCTE 70 Al E A B T B S AR DG AR A AR AR, BE VT BT A N ZH R 2 O 1 B 3
[f] /4 CRE JERYLIE I ARYE I A 45 3, 512430 ICU M3 CRE il /e H A CRE 8L i) 1 Fk o0 A K it
2yt i, FERRPETH A Al Foks g 4> N CRE il 4R CRE AEEfad, MR Bt Rk B 1A 2 75
ARGy, 538 CRE YL MIHE CRE BG4,
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23. GiHEAE

SKH SPSS 27.0 AN H g AT ST b X T ETR, 5 ESS AR HMME £ hriEZ s 5
P &R BRI, PR RORIRI LS, RAIMOIFEA t 4556, 80 Mann-Whitney U FRFNGEE; X FiF s
B, RAE. Ao HERNG R, A2, MR REERA 2Rk, KIER 7K. Fisher i)
WYL ST XAE PR 2880k, A Kappa 23 BT ANEC S & R 36 8k 47 — 8T IrE 4RI P <
0.05 AEREB G5B L. MR ZFESWIRS IR R 2, 347 — 7T Logistic [\ 3434 HAH <.
3. IRER
3.1. ICU #B# CRE IEEEMNEHRLE K iHZAER

197 Z T, MATE 7 CRE EMAIASIE 20 N, Ktk 22 #k, K wAd, i A
JEGItk R, T 2L LU SR £ (R 1), R WA RBURIIPUER DY BIAER(E 1).

Table 1. Types of intestinal strains colonized by CRE in ICU patients and their enzyme production
# 1. ICU B CRE B8 EEMERAER R ~EEER

e " , v a5k FEEEN PrARRM e HAh R
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it 98 o, 5 A 1 il 98 SI7 o 2 9.1 0 1 1
PR v TR AR B 3 13.6 2 0 1
aH R ERaliZya g 1 45 1 0 0
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VAR PNIZE 7 31.8 6 0 1
FrG IR AT 8 I IR B AT 1 1 45 1 0 0
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Figure 1. Drug susceptibility of intestinal colonized strains of CRE in ICU
patients

[ 1. ICU &% CRE BB EEEMHAHIER
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3.2.ICU ¥ CRE e EHIFMERSH(RERK Logistic ZEREVAS4T)

1) MRIWAME ICU BH AT CRE MR &AL, ¥4 8% 78 CRE JiiE e 4 A CRE JiE & 1
FIPEZH, AR 1) — MO PR R . TRITHEOGE A R 2K . OGS = 45 G AT R R 0, Af
PLfF 3], W2 7E Glasgow Coma Scale (GCS)IT4r & EFH L H ML =2 4~ HJLIXRAE ICU (IK)-
BB S T AE R > 3 M. REZAIPAERMEH R, REAREEMBAMRE L. 2EHFE
FREIRE ., A4, AEASER 9 MEES FAERER, P <005 ZEREASIERE L.
ICU &% CRE /i e i PH 24 % GCS Vo flm, 2l M > 2 4~ NME ICU ¥ 2. AkiE®
W2 e i S0 AR E A IR FH B AR R A RS R, A & Fh 51 i 5 b9 85 (P 44<0.05) (55
2~4).

2) WFEIRIZR A et S AR SR R 3R #3547 T Logistic [R1JH 73 Hr el 5%, 8 S8R - Sk H A 460
% P =0.548 >0.05, $&/~ I AI& R4F, HA TR, DL A& P {E44<0.05, Ml LKZE Y CRE
(P9 25 BH 45 SR B BT AR G . 76 GCS PPy R LHIE KT 2 4~ B JLIRAE ICU (1K) Bt
NPT RFIRRG>=M, 2 EARE SR RE L REZHIAERMEHRE 2 TEES R
SRR 7 ME R OR HE>1, R NGKRINER, agifitth. mMaiasEaipiEe s kd: CRE &
TR A2 — 58 B (32 5).

Table 2. Baseline analysis of general clinical data of CRE intestinal colonization in ICU patients

% 2. ICU &% CRE B EE—MRIGKR BB 5

CRE i EMiItE4  CRE i e A

(n=20) (n=177) 71U P

FPE[1(%)] 80.0 66.1 1.583 0.208
(%, xts) 71.9+135 67.6+ 158 0.771 0.442
BMI (kg/m?, X+s) 232435 251+7.6 1.061 0.291
A IR S [ (%)] 20.0 24.3 0.308 0.875
A L [F1(%)] 20.0 20.3 0.116 0.944
A s [51(%)] 15.0 7.9 1.244 0.537
A HE IR [1(%)] 25.0 322 0.432 0.511
A i I [51(%)] 50.0 52.5 0.047 0.829
A7 10 AL A [ %0)] 20.0 26.0 0.471 0.790
A R [1(%)] 40.0 345 0.242 0.623
A LR (%)] 5.0 2.8 0.288 0.592
A AR R [511(%)] 20.0 311 1.05 0.305
A MBI 51 (%)] 5.0 34 0.136 0.712
AFARE[H(%)] 60.0 53.7 0.290 0.590
H I I [1(%)] 0.0 34 0.699 0.403
& I [1(%)] 15.0 9.0 0.699 0.392
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Table 3. Baseline analysis of factors related to intestinal colonization of CRE in ICU patients

% 3. ICU #2%# CRE MiEEEIATr HXEMEREL D

e psaeny  CWE PR
TEFEBEAMERE S [11(%)] 35.0 45.2 1.070 0.586
WA =2 MBI(%)] 10.0 1.1 7.107 0.008
55 JLIRAE ICU (P75-P25) 1.0 0.0 4.065 0.001
REAT AT e 3 Rk (P75-P25) 45 1.0 1.067 0.286
I — 4 1 B R E(P75-P25) 145 0.0 1.004 0.315
BRI B R MR > 3 Fh#(%)] 30.0 3.4 22567 0.001
AR B R 2 7 75 L[ (%)] 20.0 2.1 8.112 0.004
KA Z i B AL R (P75-P25) 51.0 9.0 4141 0.001
AL [51(%)] 15.0 11.3 0.239 0.625
A S R L (191 (%)) 10.0 20.9 1.346 0.246
A M A [51(%)] 10.0 8.5 0.053 0.818
Table 4. Baseline analysis of laboratory results related to CRE intestinal colonization in ICU patients
F 4.ICU 2% CRE B EEMEX IR ELEREL DN
APACHE Il Y45 (45, X+s) 18.3+7.6 176+7.2 1.558 0.119
Glass iF4r (%, X+s) 10.7 £ 45 129+26 2.127 0.035
NRS-2002 43 (43, (P75-P25)) 1.00 1 0.839 0.403
FIZTH % 10%L (X +5s) 11.9+6.3 11.0+5.0 0.661 0.509
Fh 40 M % 10%/L (P75-P25) 13.2 6 0.323 0.747
WRESGH M % 10970 (X +5s) 1.1+09 1.0+05 0.728 0.475
LN %E 10%L (X +5s) 3.1+0.7 3.6+0.7 3.004 0.003
MLEA g/L (X+s) 95.2 +22.0 104.9 +22.4 2.030 0.035
/R4 10° (X £5) 197.3 + 107 191.1+93.4 0.628 0.537
CRP mg/L (X+s) 53.7 +42.0 64.2 £74.2 1.738 0.091
P45 Z R PCT ng/mL (P75-P25) 0.9 1.2 0.505 0.613
JRZEZ BUN mmol/L (X +5s) 20.1+14.2 13.8+11.4 1.908 0.058
JULEF CREA umol/L (P75-P25) 138 435 0.991 0.322
HEHA ALBg/L (X+s) 329+73 33.7+20.7 0.015 0.988
ALT Iis#A M2 M U/L (P75-P25) 215 24.5 1.106 0.916
AST IfijE AT U/L (P75-P25) 50 39.2 0.598 0.550
I 9% (%5 i) mmol/L (P75-P25) 4.6 43 0.314 0.753
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Table 5. Multivariate regression analysis of factors affecting intestinal colonization of CRE in ICU patients
2 5. ICU &% CRE B EEZME R L EER Logistic BV 47

A P1E OR & 95% CI
GCS ¥4 0.025 2.317 1.756~1.965
HBeRENM 221 0.026 2.227 1.003~1.696
FILIRAE ICU 0.045 2111 1.232~1.965
e A R B LA PR > 3 0.023 1.043 1.006~1.082
KA 2 WA A R 0.027 3.569 1.891~14.292
SR E 0.018 6.885 1.570~1.780
AWHE HIH R RR L 0.040 1.687 1.140~1.920
Al iNe e 0.030 0.017 0.001~0.350
MeEBEE 0.026 0.116 0.011~0.231

3.3. ICU 2% CRE REHEHLE RiHAIFR
197 # B F F, K CRE BRI BRI 8 £, M 25U DL~ 2 ZIRES 5 N E (5 6), sBURIIPiA
ENBEMAERWE 2),

Table 6. Strains of CRE infection and enzyme production in ICU patients

5% 6. ICU £ CRE B HLR AR K =B 1HR

LRl [LL7 RS B 7 B (%) FEe BERAR L TR L EIREER S
wEAHEE Jiti 9% v 6 AF B AE T 98 30 Fh 2 25 0 2
Jiti 9% o, 5 A1 1 il 48 S Fof 2 25 0 2
R R 1 12,5 1 0
WA R KI5 4 i 2 25 1 1
I IREE Y ETREY N ] 1 12.5 0 1
st g 8 100 2 6
10 120
Boog 100
L 80
[ 60
X4 40
E 2 20
E: 0
%
= I OE MW E D SN B E W E S W E © T oK
AR T R i IR I i T
REKENEE T A RERIERDEER
LERBHREAXADKEE LK 3 KKKKE
Ea & - bt
2 o7 &
B 2 " 3
X &
MEEAM
— TR —— WHE (%)

Figure 2. Drug resistance of CRE infected strains in ICU patients
2.ICU % CRE BEREMMH1H R
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3.4. ICU B# CRE B mE RS (EEFEX Logistic ZEEEYISHr)

1) CRE AR HZAMN CRE R QLHBEAT LB PIABE MR EHEH BN > 24, R iid R
AR >3 F. PRk 0K 3 MR AT EAFENIEZE SR, P <0.05 (% 7~9).

Table 7. Baseline analysis of general clinical data in ICU patients with CRE infection group and non-infection group
= 7.ICU B3# CRE RUL4BAN CRE JERA—FRIGK BRI B L DT

K YL YL
CR(En ffg’;éﬁ CR(En 1'5’1%5';23 AU P {if
S [51(%)] 80.0 66.1 0.213 0.644
FR(S, X+s) 71.9+135 67.6+15.8 0.318 0.751
BMI(kg/m?, X+s) 232+35 251+76 0.647 0.519
B RN L [41(%)] 20.0 24.3 0.047 0.977
A S [41(%)] 20.0 20.3 0.151 0.927
A % I 52 4511 (%)] 15.0 7.9 0.197 0.906
HWERIE (%)) 25.0 32.2 0.432 0.511
A e LR [1(%)] 50.0 52.5 0.349 0.555
A 1A 905 [ 1611 (%)) 20.0 26 2.688 0.261
A e O [51(%)] 40.0 345 0.368 0.544
A & LR [451(%)] 5.0 2.8 2.524 0.112
B SR IR [151(%)] 20.0 31.1 0.097 0.755
A I R 151 (%)] 5.0 34 0.307 0.579
BHFARLH(%)] 60.0 53.7 1.438 0.230
&I I [1(%)] 0.0 3.4 0.262 0.609
A IEHE [11(%)] 15.0 9 0.089 0.345

Table 8. Baseline analysis of treatment-related factors in ICU patients with CRE infection group and non-infection group
= 8.1CU B3 CRE R4 CRE JEREPLAIGTT X MME R E L S

CRE &4 40  CRE JEi&YL4H

(n=8) (n = 189) U E P A

TEAEBEAMERT S [41(%)] 35.0 452 0.3 0.879
W BN =2 M%) 10.0 1.1 22.1 0.001
#JLIRN{E ICU (P75-P25) 1.0 0.0 0.5 0.581
BEAT AT Bk 3 RIREL(P75-P25) 45 1.0 0.8 0.800

1 — 4 1B K (P75-P25) 145 0.0 0.6 0.473
EB S AE R > 3 F#(%)] 30.0 3.4 145 0.001
BWE BRI AR L H(%)] 20.0 2.1 2.0 0.115
KL T #=AE R #(P75-P25) 51.0 9.0 0.1 0.959
A B [1(%)] 15.0 11.3 0.0 0.941

A oA 7 R [ (%)] 10.0 20.9 0.3 0.597

A M B1(%)] 10.0 8.5 2.8 0.092

A EF SR E (%) 70.0 91.0 0.0 0.903
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Table 9. Baseline analysis of laboratory results related to CRE infection group and CRE non-infection group in ICU patients
% 9. ICU B4 CRE RX4AM CRE JFRAEASIN REREL S

J LY JR LY
CRE Vs */E CRE EHEH_, 7|</H XZ/UU 1E P 1E

(n=8) (n =189)
APACHE Il Y45 (45, X*s) 183+7.6 176+7.2 0.4 0.705
Glass iF4) (%, X+s) 10.7+45 12.9+2.6 2.1 0.120
NRS-2002 ¥4 (4+, (P75-P25)) 1.00 1.0 0.6 0.550
F4HA T 1090 (X +5) 11.9+6.3 11.0+5.0 1.6 0.116
rp R 40 B % 10%/L(P75-P25) 13.2 6.0 2.1 0.036
WREGH % 10970 (X +5s) 1.1+0.9 1.0+05 0.8 0.421
A% 10%L (X £s) 3.1+07 3.6+07 0.4 0.661
ML EA g/L (X+s) 95.2+22.0 104.9 +22.4 0.5 0.464
IR 10° (X +5) 197.3 + 107 191.1+93.4 0.5 0.648
CRP mg/L (X+s) 53.7 +42.0 64.2 £74.2 0.5 0.588
P45 ZJE PCT ng/mL (P75-P25) 0.9 1.2 0.4 0.681
JRE R BUN mmol/L (X+s) 20.1+14.2 13.8+11.4 2.0 0.067
WLEF CREA umol/L (P75-P25) 138 435 0.8 0.440
HEMA ALB g/L (X +5s) 329+73 33.7+20.7 0.9 0.528
ALT IMLiER AN U/L (P75-P25) 215 24.5 1.4 0.172
AST IfiLjE A E A% U/L (P75-P25) 50 39.2 0.8 0.447
Ik (= ) mmol/L (P75-P25) 4.6 4.3 0.1 0.708

2) M =7t Logistic [543 M7 i Gi vt 2 A A0 B IR 3R 20 B sk 19 G ik 27 B A R R R kAT 2 I 3R
i, R BEIE R D ISHRE N =24 R AR PUERGHAMIE >3 M. gt
BiX 3 MR OR(EH>L, R NERINE; HiZmpE I > 24 (EREZ ShtERMEHME > 3
T 0 23 FR B AEAT Be i 1) # 5) % 2E CRE J& %, P <0.05, ORH B A G245 3. Fikign i i $oss s
ICU B3 K4 CRE &Y (# 10).

Table 10. Binary Logistic regression analysis of influencing factors of CRE infection in ICU patients
# 10. ICU #£#& CRE R NMERZA =T Logistic EYI5 47

B3 P1E OR & 95% Cl
HEemENE =21 0.014 6.089 1.671~2.045
FR R 2 T4 0.043 4.106 1.010~1.764
A BE AR . FH AR =P > 3 Fif 0.009 4,254 1.110~1.968

35.ICU % CRE IpEEES CRE B —H 1454

Xif 197 1l B3 R %2 S AL 0 A5t CRE 20 W BH R 2RI B 4 o [R]85 A S5 38 1w PR 3 AL S AH SR AK 56
KA gs R, KAE CRE B EHIL 8 N, CRE TG EH 4 4, 1k CRE /GBI EH 4 4.
K H Kappa %11 Nenemar BCxS -~ 77 #HAT R 46 . 45 R 7 Kappa {6 = 0.242, P { < 0.05. Ji7iE €4 CRE
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k4 CRE A2 AMFAE R R, ZREAGIHAE . RN T3 E S CRE BRYAF/EM
Fth, N7 BB AR — SR LT LT CRE SIS HLCE 11).

Table 11. Results of active anal swab screening for CRE infection in ICU patients * crosstabs
% 11.ICU 2% CRE B SIR FEMFERBER TR

AT i A 4 1 ) .
X
B 99 4
& 4 4
CRE /& #x 0.242 0.012
=5 16 173
4. +ig

A RBEAE PRI, R 2 T 2 I [8]. H AT CRE CEARRVEE MRAT, FENZ
CRE MImiiTHERZ —. EHNIZAHIX CIFE ICU B NI T CRE M2 T/E[9] [10]. 454 2015 4
Z[® CDC (Center of diseases control).2017 £EFK M CDC 55 (1) B 75 2 75 1t 265 B AT 1 BHCRE) 45 7 ) »
FENTH A CRE MIBAEREA QIR DU RGBS MG AL, HI24 ik, STl CRE 47 i m A AE
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A BN F TR B, UL blakPC (blakPC-2~blakPC-108). blaSME (blaSME-1~blaSME-5). blalMI
(blaIMI-1~blalMI-23). blaNMC #1 blaGES (blaGES-1~blaGES-51)%! v ¥; B K N&JE 5 NEtILEE, DL
blaNDM (blaNDM-1~blaNDM-41). blaIMP (blaIMP-1~blaIMP-91)., blaVIM (blaVIM-1~blaVIM-79). blaGIM
(blaGIM-1~blaGIM-2)F1 blaSPM %43, D 258 OXA-48 R4 R kT B MilE, UL blaOXA-181 Al
blaOXA-232 Jy+[14]. HETAB LRI, MITZHLHIH K, TRIERIE R, B, S Re
BT B MR EFATIOTT o 2P RAME P R BORIN A FH (B0 B 250 mT A 2 B PR 4% ) Sk e A o
M2 A, I HIBE 2R 0] 0E 2 B S B m 2 ) &, DA AN RS B0 I R 7t 3 B
CRE BB G VRIT AT Re A TE Z 1R, JUHRXS T BUR G B B BRI AL B AR T 23Ry 7. 1
H TG F 24 e B g e = UG PR AT RETE 7, IS BAEE R BRI, BP0 CRE Il A1 BE I 22 4 1k
B 29 IEAE I, JF T B ORIk ¥R YT 7 [15].

BRI 7E LT 8 9 538 K A2 CRE J&4L, ICU i3 CRE JRYLR N 4.1%, K 30750 5l J: 570 5 Bl
M R B SRR & 16, KA CRE BB # HF 4 Bl B8 /7 7E e AT 1) CRE gl E 4, H CRE
J¥r 1 e H R RS CRE IR G BRI 5 JE AR [R], B AT 50 AT F P B AR PR TR 23 B A, XE TR B Pk
Fe 1 [RIVR 10 250 AN B, 2 SR A SO VE, RIRERA R DUBR B IR 23 3T MLST &5 [FJEE 04, #F— 5 4R0 CRE

DOI: 10.12677/acm.2024.1451429 324 I IR = =23t e


https://doi.org/10.12677/acm.2024.1451429

FUNL

J3E 8 HAN CRE JRALII K 2 .

EREEERE T — MASF DR, AEBRST HUR s A B AL 1 I8 CRE JEfE, SR
Bt HEAT 25 M ROk b IR S CRE &G 64k, PR CRE BHLR[16]. MASETH[17] [18], FEAK
BABAEBE R IR, R TL MKW T E WAL R 1A ST . 2 D0FFUR L CRE BB A RIS,
A1 3 (R8N It 193 0 Jc ek 1) 25 8 ) A 2 [ 12 e ol 0 52 D9 5 9 e A A SR O A SZ S e PRI 2R [19] - JEWF TR
SKEZNMEMIEIR . 70 BAEAE ARG . SEL T TP BN G AR TR A5t PRSI AL kT 8
TPAEF LU CP-KP SR E HLATEGL[20] . EIANEE L SO UIWH L 3 11 7 sUsR T IRedhl 1 e, 4
FHB A FA T 5 It R S AR B 2 R B [21] b B TR BN B 4%
Sl IS4 Wt (LA F e R 2 T 1R]) [22] 3 ARG i At T B AR AR A VI WAL 4 i) — P L BT 56, WA
o I L CRE BIfEHE .

P AR AR R TE R, AW TR X BT 718 CRE R IG DL & 704, I e fi, w]
AT R i R ANTEEAT I IE T 25 B R E M & . 2 DT FUESEA AR I AR AR AFMIX, &
ERAN NI I8 B A AL — € R VE 23], A R A R T8 B A 2 it 2 R 24 18 (e A AR RIS DL [24] -

CLESRS], BSOS, A TEEEZRE RGN, ZMAEE NS CRE Jiif, XM
FRIE RS REAR, TR 2 RGP BT VB, SR IR A ST A R . SRR
BAAE R RA M aE, T AR KBNS W, Bf BT R4 50K L, £ ICU AitfT 13 CRE
ML BA R i AR 2, BAR AT BARR{ CRE $4H XIS CRE LR SET R M i A ar4F
(QALY)Z2K[25]. BEIWEFUIS [AIFRR, AHI ST A (a5 fe . D, IRE R IREEIL 1 4 ICU B
CRE i e fi Al CRE AL MITE AL, EiaiBONRIR, A RVE, WHT 2. S LEERATE T ih &
AR, i A B SR E O, R S BATRIEM S E I E

SE

[1] Centers for Disease Control and Prevention. CRE Technical Information.
https://www.cdc.gov/hai/organisms/cre/technical-info.html

[2] Jean, S.S., Harnod, D. and Hsueh, P.R. (2022) Global Threat of Carbapenem-Resistant Gram-Negative Bacteria. Fron-
tiers in Cellular and Infection Microbiology, 12, Article 1D: 823684. https://doi.org/10.3389/fcimb.2022.823684
[8] #AfHEL, FORE, REELK, %5 2021 4F CHINET A EI4H AN 25 S]], B 54097 4+ &, 2022, 22(5): 521-530.

[4] Dickstein, Y., Edelman, R., Dror, T., et al. (2016) Carbapenem-Resistant Enterobacteriaceae Colonization and Infec-
tion in Critically Il Patients: A Retrospective Matched Cohort Comparison with Non-Carriers. Journal of Hospital In-
fection, 94, 54-59. https://doi.org/10.1016/j.jhin.2016.05.018

[6] MR, WHMW, MR, BTSN 25 AT TR0 B ORI 5 0  E3h IR A B SR R[], KA B AR
2018, 36(9): 675-679.

[6] Richter, S.S. and Marchaim, D. (2017) Screening for Carbapenem-Resistant Enterobacteriaceae: Who, When, and How?
Virulence, 8, 417-426. https://doi.org/10.1080/21505594.2016.1255381

[71 Campos-Madueno, E.I., Moradi, M., Eddoubaji, Y., et al. (2023) Intestinal Colonization with Multidrug-Resistant En-
terobacterales: Screening, Epidemiology, Clinical Impact, and Strategies to Decolonize Carriers. European Journal of
Clinical Microbiology & Infectious Diseases, 42, 229-254. https://doi.org/10.1007/s10096-023-04548-2

[8] M i, 47, BkGE. R HiAE Z M A I0R G #of—— 2 T RFE IR BRS040 A (3], HR R,
2021, 37(4): 34-37.

[91 Meredith, H.R., Kularatna, S., Nagaro, K., et al. (2021) Colonization with Multidrug-Resistant Enterobacteriaceae
among Infants: An Observational Study in Southern Sri Lanka. Antimicrobial Resistance & Infection Control, 10, Ar-
ticle No. 72. https://doi.org/10.1186/s13756-021-00938-3

[10] Be4E, Ay, FEMSE, 5. MURCRHEE W E s 2506 2810 24 1 AT B R 8 1 3 it 2 S ACRITAN[3]. Hh 4k
I 2424 &, 2020, 41(11): 932-936.
[11] Magiorakos, A.P., Burns, K., Rodriguez Bafio, J., et al. (2017) Infection and Control Measures and Tools for the Pre-

DOI: 10.12677/acm.2024.1451429 325 I IR = =23t e


https://doi.org/10.12677/acm.2024.1451429
https://www.cdc.gov/hai/organisms/cre/technical-info.html
https://doi.org/10.3389/fcimb.2022.823684
https://doi.org/10.1016/j.jhin.2016.05.018
https://doi.org/10.1080/21505594.2016.1255381
https://doi.org/10.1007/s10096-023-04548-2
https://doi.org/10.1186/s13756-021-00938-3

FUNL

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]
[22]
[23]
[24]

[25]

vention of Entry of Carbapenem-Resistant Enterobacteriaceae into Healthcare Settings: Guidance from the European
Centre for Disease Prevention and Control. Antimicrobial Resistance & Infection Control, 6, Article No. 113.
https://doi.org/10.1186/s13756-017-0259-z

CHINET. CHINET [ 4t g i 24 15 I &5 (2022 4 1-12 ) [EB/OL].
https://www.chinets.com/Data/AntibioticDrugFast, 2024-05-07.

Tzouvelekis, L.S., Markogiannakis, A., Psichogiou M, et al. (2012) Carbapenemases in Klebsiella pneumoniae and
Other Enterobacteriaceae: An Evolving Crisis of Global Dimensions. Clinical Microbiology Reviews, 25, 682-707.
https://doi.org/10.1128/CMR.05035-11

e, IR, AR SE AT B AR B EE AR ) DL F AR M AN AR T K AGREEZAR) [
P51 7 24, 2022, 22(4): 463-474.

Ezadi, F., Jamali, A., Heidari, A., et al. (2020) Heteroresistance to Colistin in Oxacillinase-Producing Carbape-
nem-Resistant Acinetobacter baumannii Clinical Isolates from Gorgan, Northern Iran. Journal of Global Antimicrobial
Resistance, 21, 380-385. https://doi.org/10.1016/j.jgar.2019.11.010

T/ RSY, BRAL, 25 256 ICU fERe i 2 B 24 3 BR e ik e 5 2858 R 0] v LR Gl s, 2019, 18(7):
648-653.

Himmelsbach, V., Knabe, M., Ferstl, P.G., et al. (2022) Colonization with Multidrug-Resistant Organisms Impairs
Survival in Patients with Hepatocellular Carcinoma. Journal of Cancer Research and Clinical Oncology, 148, 1465-1472.
https://doi.org/10.1007/s00432-021-03741-0

Stratmann, J.A., Lacko, R., Ballo, O., et al. (2020) Colonization with Multi-Drug-Resistant Organisms Negatively Im-
pacts Survival in Patients with Non-Small Cell Lung Cancer. PLOS ONE, 15, e0242544.
https://doi.org/10.1371/journal.pone.0242544

Marimuthu, K., Venkatachalam, I., Koh, V., et al. (2022) Whole Genome Sequencing Reveals Hidden Transmission of
Carbapenemase-Producing Enterobacterales. Nature Communications, 13, Article No. 3052.
https://doi.org/10.1038/s41467-022-30637-5

Spyridopoulou, K., Psichogiou, M., Sypsa, V., et al. (2020) Containing Carbapenemase-Producing Klebsiella pneumo-
niae in an Endemic Setting. Antimicrobial Resistance & Infection Control, 9, Article No. 102.
https://doi.org/10.1186/s13756-020-00766-x

Yi, J. and Kim, K.H. (2021) Identification and Infection Control of Carbapenem-Resistant Enterobacterales in Inten-
sive Care Units. Acute and Critical Care, 36, 175-184. https://doi.org/10.4266/acc.2021.00409

Banach, D.B., Bearman, G., Barnden, M., et al. (2018) Duration of Contact Precautions for Acute-Care Settings. Infec-
tion Control & Hospital Epidemiology, 39, 127-144. https://doi.org/10.1017/ice.2017.245

Tk, G, 2R, S5 BE AL RBIEAE CTX-M BUET 1 B- P Bt B (1485 10K BLE FE[I]. 0 i,
2016, 31(5): 433-436.

Stege, P.B., Hordijk, J., Shetty, S.A., et al. (2022) Impact of Long-Term Dietary Habits on the Human Gut Resistome
in the Dutch Population. Scientific Reports, 12, Article No. 1892. https://doi.org/10.1038/s41598-022-05817-4

Ho, KW., Ng, W.T., Ip, M., et al. (2016) Active Surveillance of Carbapenem-Resistant Enterobacteriaceae in Inten-
sive Care Units: Is It Cost-Effective in a Nonendemic Region? American Journal of Infection Control, 44, 394-399.
https://doi.org/10.1016/j.ajic.2015.10.026

DOI: 10.12677/acm.2024.1451429 326 Il PR 155 2 33k Jé


https://doi.org/10.12677/acm.2024.1451429
https://doi.org/10.1186/s13756-017-0259-z
https://www.chinets.com/Data/AntibioticDrugFast
https://doi.org/10.1128/CMR.05035-11
https://doi.org/10.1016/j.jgar.2019.11.010
https://doi.org/10.1007/s00432-021-03741-0
https://doi.org/10.1371/journal.pone.0242544
https://doi.org/10.1038/s41467-022-30637-5
https://doi.org/10.1186/s13756-020-00766-x
https://doi.org/10.4266/acc.2021.00409
https://doi.org/10.1017/ice.2017.245
https://doi.org/10.1038/s41598-022-05817-4
https://doi.org/10.1016/j.ajic.2015.10.026

	重症监护病房患者碳青霉烯类耐药肠杆菌科细菌肠道定植和感染的情况调查及影响因素分析
	摘  要
	关键词
	Investigation of Intestinal Colonization and Infection of Carbapenem Resistant Enterobacteriaceae in Intensive Care Unit Patients and Analysis of Influencing Factors
	Abstract
	Keywords
	1. 引言
	2. 资料与方法
	2.1. 研究对象
	2.2. 研究方法
	2.3. 统计学方法

	3. 研究结果
	3.1. ICU患者CRE肠道定植的菌株类型及耐药情况
	3.2. ICU患者CRE肠道定植的影响因素分析(单因素及Logistic多因素回归分析)
	3.3. ICU患者CRE感染的菌株类型及耐药情况
	3.4. ICU患者CRE感染的影响因素分析(单因素及Logistic多因素回归分析)
	3.5. ICU患者CRE肠道定植与CRE感染的一致性分析

	4. 讨论
	参考文献

