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[Abstract] Objective To investigate the homology of the multidrug-resistant organisms (MDROs) isolated from
patients and environment of intensive care unit (ICU) in a hospital, and provide evidence for clinical prevention and
control of MDRO infections. Methods MDROs isolated from patients and environment of ICU in a tertiary first-
class hospital from November 17 to December 17, 2021 were collected. Antimicrobial susceptibility test, pulsed-
field gel electrophoresis (PFGE) and cluster analysis were conducted on the isolated strains. Results A total of 22
MDROs were collected, including 6 carbapenem-resistant Klebsiella pneumoniae (CRKP) strains, 11 multidrug-re-
sistant Acinetobacter baumannii ( MDR-AB) strains and 5 methicillin-resistant Staphylococcus aureus ( MRSA)

strains. 11 strains each were isolated from clinical patients and environment. Some of the environmental strains were
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highly homologous to the clinical strains. MDROs were isolated from ICU environment such as the surfaces of ob-
jects in the staff’s living area, microwave oven buttons, switches, etc. CRKP and MDR-AB were isolated even after
disinfection of patient bedside tables and sinks. MRSA identical to that from the stethoscope used by patient was
isolated from nurses’ hands after hand washing. CRKP was resistant to all commonly used antimicrobial agents (ex-
cept ceftazidime/avibactam). MDR-AB clinical strains showed a resistance rate of 40. 0% to minocycline, and resis-
tance rates ==60% to other antimicrobial agents; while environmental strains of MDR-AB had a lower resistance rate
than the clinical strains. Conclusion Clinical MDRO strains from ICU are highly homologous to the environmental
strains, suggesting the possibility of MDRO transmission and cross-infection through the hospital environment.

Therefore, it is necessary to strengthen the implementation of environmental cleaning and disinfection measures, im-

prove hand hygiene compliance, and cut off the transmission of pathogenic bacteria in hospital to reduce the inci-

dence of MDROs.

[Key words] intensive care unit; multidrug-resistant organism; homology analysis; pulsed-field gel electrophore-

sis; healthcare-associated infection; environment source

T AR | TR Bk 75 % M 28 il 98 5¢ 7 {H 187 (carbape-
nem-resistant Klebsiella pneumoniae, CRKP), £
M 25 6 8 R AT B (multidrug-resistant Acineto-
bacter baumannii , MDR-AB) X i} H 48 V4 Ak 4 % {5,
#2543k 7 (methicillin-resistant Staphylococcus au-
reus s MRSA) 5 £ W i 25 & (multidrug-resistant or-
ganism, MDRO) [} K H K8 B 7 75 78 2 BR 2 A4 [
FH BB RSO AT . MDRO B A2 f bR
B R 45 2 38 TR Ok 7B Rk A . EEE A
955 b= (intensive care unit, ICU) J& £ BE & 5 JE
ST R PR IR ST A B 0 3 P, R R AR A
I 22 Tl B il B R e B T L SR T REAR TS L W)
I e 2 AT B 4G A AR I 7 R AR 8 2, B0 A R 1 KU
T HAR EE AR E . PR R, MDRO 2 ICU £
TR GL T 5 B2 55 AR 25 MR L AT A 2T g
F:30 MDRO 7 B& 7 HLH 20 5% v A s AL #5775 36
i MDRO 5 H 16 DU AT A D9 P 0 11 25 00 12 R0 1
FEFRT ., Bk 3 BE i L Yk (plused-field gel electro-
phoresis, PEGE) J& | Wi i 4= ¥ J& 75 i) — R I8 1Y - 4
PRAUE”S L EE ET AR SE 2 Ok SR I R R
ERIAT ST B2 55 N B AR A2 3 X MDRO 5 3¢
AR GE G . A5 R M PEGE X5 B 1CU
R R X CRL G A2 0 XX B0 3R B8 4 B
MDRO #E47 [F] P8 4 53 87 . 1 fiF MDRO B2 B 4 15 #%
T RE AR, LA S BE B i e Z ) ) S R itk — 20
fnas MDRO B B Jg Gt B 45 4 fHE 4K 416 . 3R 45 1 4k
HWT .

1 XM&R57FE

1.1 Bk R WHE20214F 11 A17H—12 A

17 HILIRE R =R W S5 285 BB 1ICU 38 M 3R 55
PRAS 3 B ) 22 ¥ MDRO, H tf CRKP 6 §f, MDR-
AB 11 #%, MRSA 5 ¥k, SR bR & A
Wi S5 A RARA B IR0 B AR AN . BRBEARA S ) B bk 2
FR I A A RH L D T 2 A7 T R M M 2 O R
BT R K e A T8 ATCC 25922 AR o 14 Bk 10
TR HO812, 4 fiy VL5 48 0 10 7 42 ol o 4 A1
1.2 X 5

1.2.1 PFGE R %X 7| Seakem Gold Agarose It§
H Lonza A7, EDTA.TBE K Tris-Hel #0 g dt
HRKFER AR AL Gel Red I H Bio-Rad 24
w) A EHE K Sma TEGY) R4 Xba TEGE] R S8 K
Apa 1 BEUI RGe 840 A TaKaRa 22 A .

1.2.2 WHEZERHH AL RA WHREEFRH
K25 Wy OB R R B AR LR A L 25 )
TR M 4R W B 9 B Oxoid 28wl T A T Mk &
VITEK 2 4 A il A= Y1 45 %€ 200 i R G %0
1.3 KB E Bk A Bio-Rad 24 7 /Y
CHEF Mapper™ Jik #h 37 H3 Yk & ¢ » ¥ Uk B 18 1 1]
Bio-Rad 2 A] Molercular Imager® Gel Doc™ XR*
M Image Lab™ g% 4k 4. % F] Applied Maths NV
2\ 7] Bionumerics #F X HL Uk B R 3E 1T 50 A,
VITEK 2 4 A gl sl 2E W) % € S 25 o i R 52l H
2 A YAy R A ]

1.4 Fltrg

L4l ZBEERE S E I IR 58 50 % b i Ak D
23 (CLSD2021 Rtk A7 I Wr , 25 5 430 LU (S)
A (D (i 25 (R) IR

1.4.2 MDRO {&##(MDR,XDR.PDR £ T fiif 2§
WRAT b i C— [ B & K 0 X5 MDRO
FrHm



406 - [ Y ) 24 A 2023 4R 4 55 22 555 4 ] Chin ] Infect Control Vol 22 No 4 Apr 2023

1.4.3 WHERE S5 3 E B W6 oo
(CDO) #fE #% 1) 45 #fE fb PulseNet 43 F 43 8 5 . H
Xba I i) HO812 y= 15 (1 B B4R b 43 ot 2 b o
s SCHRY Y % PFGE 45 3 9F 47 3 W7 . 18 bk = 1)
DNA G547 B AR B 257 KN R R 4 [A] S A7 7 1
~3 DR EFIUCN BB, B 4~6 KA
22N AT REAI OC . 7 A DL 1 4k 25 57 I HR A A A
FHIC s % PEGE B85 #F 47 5 25 43 B - HL Uk 45 78 4 12
FHUH Dice REFIR AR EC>80 20 & RN N
FELETRLIE 1 - =90 Y0 I\ Ay 8 B TR) U, 100 26 1A Ry 56 42
[Fi] Y5

4.4 ERER S WOELBEYL L Kb GR
1)) 2001 ] HEAT I Bt 8k e F1 1t .

1.5 PFGE & 3%  # I PulseNet Intenational Fp
HERRAVEFE T B AE L it 2 5 S A0 7R ] Xba T i , 1 8
RENFFE R Apa 1, 4 5 63 45 5K % ] Sma
fitf, HUKZRG R 0.5X TBE, B B Ry 120°, L&
H 6.0 V/em; i 2 1k 5% 45 i ] « il 2 5 7 0 T 40
S 6.36 s, L ANZFF 450 5,20 s, 4 B A
BR300 4,40 s 5 il 98 50 B A0 TR R0 4 B 60 3 4
BRA HL UK B R] 24 19 b 668 S ) AT B K B )
18 h 45 min, HLIKEEH )5, 7 BIM# 3 X Gel Red %t
WYL £h 30 min, Bio-Rad % & 4i+A iR )5 . A BioN-
umerics FCPFXF HL UK B RS T R 2501 .

2.1 JmmRFAEMER 4B MDRO 22 b A4
CRKP 6 f%, MDR-AB 11 #.MRSA 5 #k. H [
WA B B % 43 B MDRO 11 #£ (CRKP 4 #, MDR-
AB 5 ¥k, MRSA 2 #£) , FZR R F FF I GE L I
FRAS, W 1, R4 ICU 5. T/EARTF .87
& FRAS 44 443, 43 B MDRO 11 #k (CRKP 2 #k,
MDR-AB 6 # ,MRSA 3 #) . L3 2.

2.2 @RS

2.2.1 CRKP &R B AR 6 bk CRKP X
P 259 1) 24 B0 g 2 R 58 A — 20, BR X Sk A At g /
B 2 [ 20 BORR A1 L o At 0 T 245 W AR AR i e 3
fiif 24 .

2.2.2 MDR-AB # &K% %4 & 11 ¥k MDR-AB,
3 XS KU B0 2R T 24 5 PR R 0SSk R R 2R B 25, X

52 5 K e VY ol A A R, ) DR R B R K i B K T
ZiF R 16. 7%, % H A BB 25 YT 25 3 33,300
e PR Xt K 1 20 2R Sk A WR /& 5L HE R 42 gk i FR
IR it 25 2643 5] R 40. 0% .60. 0% .80. 0% , X HiAth
i 253t 25, 3k 3.

F1 ICU B F® UL MDRO 5 1% 15
Table 1 Detection of common MDROs in ICU patients

R T o %N MDRO [ [z

A okl R EX EHRED R
R2A11H BHEI1 17 ¥ MDR-AB(ab7) &
1MH2H mE?2 30 9k MDR-AB(ab8) 7
12H10H BH3 21 ¥R MDR-AB(ab10) J&
12H02H HHE4 21 % MDR-AB(ab9) &
12H15H B&S5 (7 MDR-AB(ab11)
1MAH19H HBE&6 18 WEEhYE®R  CRKP(kpn2) 7
12A10H ®#%7 50 9% CRKP(kpn3) 4
1M H17H B&ES 6 Il CRKP(kpn4) 4
11 H28H B&E9 22 CRKP(kpn10) &

127 17H HB#&10 2 EEESIWK MRSA(saul2) J&

12H1H &1 19 MRSA(saul3)

F 2 ICU i X I EEAR A W MDRO £ H 15 0
Table 2 Detection of common MDROs in ICU environmen-

tal specimens

PR A%
_ MDRO Hikk
A WE/F HE/ T o T A A gy
PR DPAER
THEART 4 4 8 FTHRARYMAT sauld
BT H 4 4 8 1~3 JKF ALK abl
WA AT (PDA)

4 R 4% sauls
el 3 3 6 WHEERT 18 KM ab3
il MG 18 Kukih  ab4

MBS 18 K#is  kpnl

17 B AR B4 kpn5
TAEX 3 4 4 8 HREHHE ab2
e il & AT saull
A I X 7 7 14 G PEEBE Y ab5
L]

BEYEEHPE YA abo




T [ R e ) A A5 2023 4F 4 55 22 5 4 1]

Chin J Infect Control Vol 22 No 4 Apr 2023 o 407 -

&3 11tk MDR-AB 25 i 56 45

Table 3 Antimicrobial susceptibility test results of 11 MDR-AB strains
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