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Investigation and analysis of a cluster event of carbapenem-resistant Kleb-

siella pneumoniae

HUO Man', XU Wenjuan', WANG Fang®, JIANG Xiang® (1. Department of Pulmonary Di-
seases; 2. Department of Otolaryngology; 3. Intensive Care Unit, Anyang Traditional Chinese
Medicine Hospital , Anyang 455000, China)

[Abstract] Objective To investigate a cluster of healthcare-associated infection ( HAI) of carbapenem-resistant
Klebsiella pneumoniae (CRKP) in intensive care unit (ICU) of a traditional Chinese medicine hospital, and provide
evidence for the prevention and control of multidrug-resistant organisms in hospitals. Methods From January to Ju-
ly 2023, multiple cases of CRKP infection in the ICU of a traditional Chinese medicine hospital occurred, surpassing
the number in the same period of previous years. Through collection of patients” clinical information, epidemiologi-
cal investigation and environmental hygiene monitoring, the isolated CRKP strains were identified by pulsed-field gel
electrophoresis (PFGE), possible causes of transmission were found out, and corresponding control measures were
taken. Results During the study period, a total of 13 patients were confirmed to have developed CRKP infection,
mainly respiratory tract infection, bloodstream infection, and abdominal infection. Environmental monitoring
showed that only 2 out of 131 environmental object surfaces specimens and staff’s hand specimens tested positive for
CRKP. PFGE identification showed that the 2 CRKP strains isolated from the sink specimens were highly homolo-
gous to the strains isolated from 2 recently admitted patients. Some strains isolated from patients were highly ho-
mologous, indicating a possibility of cross transmission. Conclusion CRKP is prone to be cross-transmission among
ICU patients and contaminates the environment. Early warning and investigation should be conducted to prevent the
occurrence of HAI outbreaks.
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unit; pulsed-field gel electrophoresis

[k H I 2024-10-24
[fEHRAD ERA979 ), 2 (UK R4 % BT R840 . 32 22 A S0 B4 JLA 5%
[EEEE] HHW E-mail: 3376562614(@qq. com



« 94 . YL s 24 A 2025 45 1 H A 24 455 1 ) Chin J Infect Control Vol 24 No 1 Jan 2025

AR R BB Bk w M R U A R A A it
W & W 25 R 7 55 1A W (carbapenem-resistant
Klebsiella pneumoniae , CRKP)TE Il IR ) K Hi R &
PR b T 3L 3 i 4% 5 R AP I B e A
56 BT IO TR 25 3 B 2005 419 3. 0201 2. 9% F
FHF 2023 4Efy 24. 8% A1 26. 0%57, 4 1 By I IR
R B B SR B 5 ok B R A Pl EEE M 4
B (intensive care unit, ICU) i FIIA B E £ KA
A BEHFEEE N Z R L& KRR
B Z RS KL EM 25 W EE AT . T4
KL ENANE A2 1ICU & CRKP PR e B s 5l 5
KHGFA T, CRKP 7E 1CU (¥ 1% #% 7 A 15 B
2 fh 0[] 422 iy, B 558 0 00 ot AR A AR AR A S 2K
B o 1] 79 HH B L A T SR T S B A ] 5] R BE B
PR FAF I B R AT, 2023 17 L3
BB ICU A4k A5 H 13 ] CRKP Ry B & A e R
B JER Y B R AT RE L B S i SRR AT B AT R
S VA AT AR BE TLAR 2 43 A o e AR R I A it
RAPFRIER] . BUZFAF SEAT B . W 2
1K 24 T 12 e SR e By s f it 2 %5

1 #BRERFE

1.1 BREREBRFMHEMRE  ZKER ICU A 17
SKRIRAL .3 A BTG B, 8 4 I R & A F1 25 & 4 1,
F2 WA R AR R RE B R RE IR B I AR E K
MM A A T B, 2023 4E 5 H 2426 A, %
ICU 1Y 3 5] 835 Il R bn A A4k K s CRKP, Fifi f5 B2
BeJa sh B i AT 2= IR A L 3B W) 2023 4F 1 1R By
Al K Ar A kst CRKP 835, 23t 12 1], & 4
SR G AD DL Il 58 AAE it s BL T Bl J5 5% 2=
ICU. 7t ICU AfE% 5 REARAK H CRKP,

1.2 AfrmE AL a2 b B s e I R 4
SLEE (5 B & 48 (Laboratory Information System,
LIS) L f BE e 45 ¥ {E B, & 4t (Hospital Information
System, HIS) % JF &9 il 48 & . % 2023 45 1 H 1
H-—5H 26 Hix ICU i £ i CRKP &35 1Y% 1
FORLEAT WA A B, AR AR R R A AR
TR I A R A5 TR 42 BRCEE g B 12 W b o Gt
T B A W 45 19 CRKP FHM: 5 3 617 I B Sk
YLK, FF AT =R 40 A o . ASBIESE 2 3R 1R % B
PP ZE Y 2 L (I H 4 5 20242y012)

1.3 F¥EIELAFRAE 202345 H 27 H,%iZ
ICU A fp iR =, DL R FGE A 9+ 9 T

ANBFENBIHE 20 Z 4055 N B F b 17 R PR, RAE
FLARAT S ALFE T AT IR S IR AT R A R Sk # 45 IR
BATT WP AL R AT L AP ASCBR AE TEAR  ai  B A AE
IS R0 s 18T DA 4R T SO 4% 40 K e
S SN IR KL DL R I T E W2 9 A i 4% JE T 131
A AL, A BR AT 2 B B 7 5 LA bR ifE ) (GB
15982—2012)" #E47 R B, B R A A4 B K /9 6
PR AR AT IR R FE S A & 3 20k 80,0 3 %0 Bl %
JEAN 0.1 Y B AR BRI TSB [ 26 1R K IR 1 15
FEW ST IR E 37 CE R AR B5 3% 24 h [ HL 100 pl
By 51 0 An Al b 2R )5 ik & 37 CHE IR AR 35 9%
48 h, I X CRKP A] 5 14 y% #F 17 B4 bk %5 2 1 2
e,

L4 a0 8 I IR B AR AT
BN AR — 80°C VR A7 T & I8 2 S LT I P
Br,37 CHe & BE % 24 h 5 . fdf A 5L ot 4l B 0O % R
HL B RAT B ] B A (MALDI-TOF) % 5 #% B 1% i
T 8 . P B8 R FE 1 B L 1E Bk ] MALDI-
TOF #4755 , 240 %00 Ry Jili 92 o B AV BAT 194 11 ke 7ol
F VITEK 2 Compact 4= [ 8l 43 1 7 58 #8177 25 0
B, DA B B o W e B B =>4 g/ mL R i 245
f) CRKP'"" |

1.5 @A EenS E RS> A CRKP IR
TR PR 1 A58 TR Pk 3% &8 10 A TR TR B W) ik
A Tk 24 5 PRSI0 0 ik v 37 85 M L UK (pulsed-field gel
electrophoresis, PFGE) 43 43 B 5 . i 245 55 A
Kol ¢ [F CRKP # 47 % fz & 19 KPC-2, NDM Al
OXA-23 i =Fp i 17 K0 . PFGE [ 3 2% A1 BioNu-
merics FFFEAT RIS/ Hr . AR A5k A) () AH RUPE R
B R AR TASCIC X B35 R ST 347 30 a7 R 2Bk, AL
=95 Y4 [ TR AR E A TR R

1.6 TH#kE FEIFT B LA RN 2 KoL
BIY SR EEURH IO 1 o Je e 4 o 1 i, B - (DM
€ kA4 CRKP B B H TR PR i e e &
N R 55 e 4 B 25 AT B B 340 sl b TR 15 55 A
SIS 8T B B0 7 A R ] 5 (2) B A X
JA AR W T A R e H o B fo iR
e R fil B A R R T AR s (3O X
Tl N DU A IR BE T B AR O — Uk R R
B0 XF R I A% 2 W R A B AT 4 T 5
4848y 1 L A5 T0 15 5 (4) ) B8 2 kT Wy i B 2
HEATSRAL I 7 Wl 20 TR L T i 7 2 ) A% 9 IR



o R Y i 24 A 2025 4E 1 A 24 555 1 ) Chin J Infect Control Vol 24 No 1 Jan 2025 e 95

2.1 EAERL 202241 HA1H—6H1H,Z
ICU Liif 2 171 .12 Bl H (i 'S A~L) il
IRARA Sy 25y CRKP H ¥ ] %8 Ry Be Be Jlk g . 4 1 %
J7.02% 1T 20202022 4% ICU [6] ) CRKP
KR, A ok 2.0 63% (2/76) 3. 16% (3/95)
2.67%(2/75) . 12 BIBE R, Bk 8 B, Lt 4 B
I 35~90 % AL AE IS 64 & . 5 i BB E A e

[i) o7 FH WP W BILAA L 3 9 A 3 B L R

2.2 =ZElgA 12 68 E AL ICU Hi A 7 4% 18
A.B.C.D 4 MMEIXAAE.ICU AfEH %N 5~21 d,
BB ATEAA ICU 26 5 KA ih CRKP, 8% B~
LW AE AAESS 4~13 RAHGE K it CRKP, B #H
D.G.H AAfE 58] g b A, Ho Al i 35 19 78 i 20Kk
[H] ., 2023 4E 6 H 10 H 1 6] F i K bR A o438
CRKP(4i 5y M), & B & 1ICU =5 [\ 731 WA 1.
&R AT ] B R B O DL Bl IR A
CRKP g #:f [] 43 4 WA 2,

ik 1 . Wik 3 . . N ]
mwcmn K2 EAME T IR 4 Ik 5 IR 6 TR T
T[] il B X
e TRy ﬁﬁﬁe 15
o T2 s
e 2% BRI J #AIR 16
Pl 2= Eiadase/ B G
YeTith 1 < AR 17
L
T8 [ 4l B DX
WES  WIRO.  HiB 10 Wik 11 Wik 12 S 13 SR 14
B F RE M BH L B# B B K e i :
B 1 13 ] CRKP BB &g & ICU =5 8] 4 A 8]
Figure 1 Spatial distribution of 13 CRKP HALI patients in ICU
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Figure 2 Temporal distribution of 13 CRKP HALI patients in ICU in 2023
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