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Investigation and control of a suspected outbreak of carbapenem-resistant

Klebsiella pneumoniae infection in neurosurgical intensive care unit

HUANG Ping-ping'?, YUAN Jun'?’, GAO Jia*, SHEN Yan> (1. Schoolof Clinical Laborato-
ry Science s, Guizhou Medical University, Guiyang 550004, China; 2. Department of Laborato-
ry Medicine, The People’s Hospital of Liupanshui City, Liupanshui 553000, China; 3. De-
partment o f Laboratory Medicine, The Af filiated Jinyang Hospital of Guizhou Medical Uni-
versity » Guiyang 550023, China; 4. Department of Healthcare-associated Infection Manage-
ment , The People’s Hospital of Liupanshui City, Liupangshui 553000, China)

[Abstract] Objective To investigate the causes for the outbreak of healthcare-associated infection (HAI) with
carbapenem-resistant Klebsiella pneumoniae (CRKP) in neurosurgical intensive care unit (NSICU), identify the in-
fection sources and transmission routes, and provide basis for the effective control of HAI with multidrug-resistant
organism. Methods Epidemiological investigation was conducted on 3 patients with CRKP infection in the NSICU
of a hospital from July 28 to August 2, 2023. Specimens were taken according to environmental hygienic monitoring

methods. CRKP in the environment of the ward was searched. Antimicrobial resistance and resistance genes carried
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by CRKP strains were analyzed. The homology between CRKP strains isolated from patients and environment was
analyzed by enterobacterial repetitive intergenic consensus ( ERIC) and multilocus sequence analysis ( MLSA).
Results There were 3 cases with CRKP HAI, with an incidence of 3. 85% (3/78), which was statistically different
from the incidence during the same period in 2022 and in May-June 2023 (P<Z0. 05). Environmental hygienic moni-
toring revealed that CRKP was detected from the ventilator interface of bed 1, treatment table, and bedding of bed
9, with a detection rate of 4. 84% (3/62). CRKP was not detected from 15 medical staff hand specimens and 3
NSICU air monitoring specimens. Three CRKP strains were detected through environmental hygiene monitoring,
their antimicrobial resistance, resistance genes, and homology were consistent with those of CRKP strains detected
from clinical specimens of patients. After taking a series of targeted measures, such as quarantine, strict cleaning
and disinfection of the ward environment, strict implementation of disinfection and management of invasive devices,
as well as strengthening the diagnosis and treatment in groups, disinfection of medical uniforms, and hand hygiene
of medical staff, this event was effectively controlled. Conclusion This event can be classified as a suspected out-
break of CRKP HAI It is speculated that inadequate disinfection management of invasive devices, incomplete disin-
fection of hospital environment, lack of grouping diagnosis and treatment of medical staff, and inadequate hand hy-
giene are the main causes for this suspected outbreak of HAIL Early identification of infection outbreaks, investiga-

tion of infection sources and transmission routes, and timely adoption of targeted measures are crucial to the control

of infection outbreak.

[Key words| intensive care unit; carbapenem-resistant Klebsiella pneumoniae ; healthcare-associated infection; en-

terobacterial repetitive intergenic consensus; polymerase chain reaction

BT B I R PR R AT L R G A i R
J7Z T A 22 B A RS IR T OAS AT AR Y
BTk L 24 B 40 L LR TR B AR R I A T
(carbapenem-resistant Enterobacteriaceae, CRE) 4> ¥k
AT RS R A S PR Y. CRE
Ve B e 1 o T 0 77 25 M 2 il 28 9 B 11 T (carbapen-
em-resisitant Klebsiella pneumoniae, CRKP)P,
CRKP 24t X 3k 15 M X 44 (community-acquired in-
fection, CAD F1E [ B4 (healthcare associated in-
fection, HAD { F i JE AR 2 — . % 0L F #fr & 4b
Bl EGE W3 B (intensive care unit, ICU) 4
JUB B e N BHEEDT . CRKP i 25 HL ) 4035 7= e
T R S SN HEAE R 3k, LA & ESBLs/ AmpC fifg i
JiE R IB A I AMEAL I R D SR . CRKP
ZHEM PR E LY i R AR BB R e
W b T AR BT AR R
et e SN T TR W S e s s N ]
it 25 ¥k 9 4 % A1 HAL % &', CHINET ¥ 3
(www. chinets. com) B4 .7 , F [ fili % v 75 111 18
XiF 56 B B E W i B TS 2 2R B AR BT 4l B
2005 4 2. 996.3. 0% ETFE] 2018 4E 1y 26. 3% .
25.0% il CRKP i 25 £ i & 18 2 AN A 2% . 2023
78 H KBt & 5B ICU k4 3 fif CRKP
HATL, FF Ji& 8L A 793 o 8 A FPR B8 T4 22 W, xof
I3 451 £ i PR AR AR K B 455 W 0 B A A i ) CRKP

TR PR R AT TR 24 4 TR 24 A PR ] P A 0 i e Dt A
IR BB o8 P T FOUR it » e AT R ) 1 IR A R
BARSR

1 MRE5FE

L1 AR AR KM F ICU T 2023 48 7
J28 H M 1 i) B3 A 2 S RO B VR P R 1
Pk CRKP, B 1 J8 % X8 & 2 ] CRKP Jg&
BE ., BERURGVEIIRE 8 H 2 HILHI% 3 filf &
CRKP #; th 455 . F 8 H 3 H ar BUJF J@ i 4790
PRI R BT AR 2 W, AR 25 SR e AT T B, A
FEARAF L BEAE PR B kv

1.2 &
L2.1 RAMFRE B RS R

be {5 &L £ 4t (hospital information system, HIS) \5C
= fF B & 4 (laboratory information system,
LIS) Bl A L 5 A 56 45 B2 AR TR A TR 30 55 5 VA T
JEATIE IR A A N A A R A R AR
W VRASL ABE I ) L A BE 12 W A APEERAE VTR 5,
B AR Tl S % 4G 15 0 55 OF AR 40 12 g SR e 12 W s 1
G B A BE 48 b Ja K 14 Ja& e 5 1) 4 52 oy
HAT, ARz 48 h Py i i e i 9140 5y CALL

1.2.2 FETAF RN 5 BB B By 5 %
WA HLAE )™ L B2 e Jak e 4 FRL T M & 40 R ICU



o Y ) 2 A 2024 42 10 A58 23 545 10 ] Chin ] Infect Control Vol 23 No 10 Oct 2024 e 1273 -

WP EEET (8 3 HDJH#EER (S A 4 H) M MLER
BRI O F 26 H) ZAS I ] f0CR A FEAT I L R AR
AL ALHE 2 SRR TICU B& 95 N B (BE A 3P AR T
FO T BT3RS it R IS 3P A PR I B4 11 BRI
W 697 4 R YT B Wi IR | < B
ASCLET 4 SR AR T S NS s B B B ) AR SR T
(R R BRLTT B 95 N D% 1 DR 47 3l 2L T Fl, i
B A SR 77 AL e 3 Ak (R B /N s AR
7 &) & AU

1.2.3 @wu#HrER SROETFIGHEREE A
JEIWS/T 36720120, F K Wy iR Fe 11 15 5% - >R IR
A 0.9 20 TG 1A A FLER K 1 AR B A5 T 80 ik 2 i 18
RIRIRZ U, Y 25 T M 30 20 B AR K A
10 mL 0. 9% Jo W AE BLER K il T IR . IR
WA IR IBC 1. 0 s A5 A6 b A 456 b T K - L (g —
FRAFER 2 A1) o ] - 0L fm A 22 K T Y 45~
48 CE R HUR 15~18 mL Ff £ 5] . IR BE [ )5 & T
(6o 1) CAIE IR . 25U 35 38 8 77 B iR
L5 FTIF J5 75CE T & R FE A 2 58 L8 I ) )5 36 B
P g E T (36 £ D) CHRATEE IR, 48 h J5 WA K
VEIE A B0 43 2 T BE TR 7% L ] VITEK 2 Com-
pact T4 ) % E & 4t (BioMerieux, France) #E1T
WA E .

1.2.4 W2 AR 25 A E A R K E AR e
FAAE A E AR VITEK 2 Compact 5 A4 9 %8 &
Z 4t (BioMerieux, France) #t47 & #1 25 ik &6 . &
INER R WV Jie 5 1 S 26 2 B p R P dme A4 Tk R
(minimum inhibitory concentration, MIC) & £ Jill ,
e 7 2 TG 98 285 ok e R 7 B 0 KT IR (modli-
fied carbapenem inactivation method, mCIM) fi1 Z,
TV O R Bk T A M KA i 5 (EDTA -modified car-
bapenem inactivation method, eCIM)#E4T# MM, fifi
FH PCR 1 PRI 46 D00 T 245 36 PR < itk 5 5 04 Tl ik R
(blagpe ~blaxpym ~blanp ~blaviy F blaoxa s ) ~ESBLs %t
(blarpw blasyy Olacrs) AmpC FEH A HEFE FLH
(AcrB) FL4E B 2 K (OmpK35 Fl OmpK36), Jit
PR K IR A i ATCC 25922, 45 5 3 35 45 1
A 2 [ DR S 56 2 bR e AL U S An R
1.2.5 FORMERM R AT E R A 22
J5 51 3 5 BiFBE SN (ERIC-PCR) & 37 45 15 51 43 #r
(MLST) X 241 B E A7 R A . 2 Bk 011 ik
it ERIC 519 E# 514 5°-ATGTAAGCTCCT-
GGGGATTCAC-3’ , T #5195’ -AAGTAAGT-

GACTGGGGTGAGCG-3", PCR ¥ # J5 it 47 8% I8
WEE JBE PR UK o W % HL UK AR HEAT 40 B, N NT-
SYS # X} ERIC-PCR Hi yk [l #1472 43 #1 , R 2K
RERE AR R B(SD >90% H ] B &M 2R E N
[l — 3% B A, R 8 PUBMLST ® % Chttps://
pubmlst. org) #& it i) CRKP By 7 X%} % % 3 H 5 ¥y
JP A #EAT PCR 438 %4364 7 Wy i 47 00 % . 0 )y 45
R A% PUBMLST W 3k 78 2k %) [ 1% i MLST 43
AL, 516 BB 4 B A T AR A R SR
A (B ek e B R P il FE F O L LR B F O R
G K RS WIS i CRKP T 245 1 . it 245 3 B % [
DEPERG I 25 5 A 25 HAT B %,
1.3 %t o4 BiF SPSS 20. 0 %4 17 54 4y
Mo TR M(Pas . Pos) 375 - HHECZ R L 9] Bk
BE RN R 7 KB Ek Fisher ff D) HER 7%
P<C0.05 HZESAH G E L.

2.1 HAIH U A#E5EH 3 685 CRKP B
FIE S HAL, 2023 48 7—8 H & 4 F ICU 1y
CRKP HAT & H % K 3. 85% (3/78),2022 4F [] 1]
FEEE N 0(0/71), 2023 4 5—6 F 5 B Rl
000/85), 25 BA giit2# 3 L (P<<0.05),

2.2 RAARFAEZLR

2.2.1 ANBEAA 2023 4E 78 AMZAMELICU 3
BB E R 5 bk CRKP, Hrp 54k 2 1], 2otk 1 il
SRR TR ECh 66(35,74) % &SR ICU A B B
) B 11(8,22) d, 3 f4i /5 #7E CRKP # i
Pl p- Bt R 250 A B SURE VT
POEKEE HEEEMRREESE. L SM25
BEREMNTIRE . 15 3 5 B E 12 W il 5 &
ge. 2 SEFE LW O ERG . Wk 1.

2.2.2 #fE A 3 BIEETERN &SR ICU fE B
WA A RS Hh 15 8E 7 16 Hiltha e
WA AERE .4 d G ARG ANRES @R 5.7 H 27 |
HAZIMEHICU 10 K. F 7 H 28 HRERN LR
M ERE R CRKP;2 5% 7 H 20 HA
Ep s ICU 9 IR, AE 10 dJ5+ 7 J 30 Hif
B AR Borpon w8 bk 8 AR o G 1 CRKP, 2 J5 78 9% B
FEpki i CRKP:3 S 8#% 7 A 22 H AW &I}
ICU1T K. AE 9 dJET 7 H 30 HIERE TR
CRKP, WK 1,



« 1274 - AP R 1 ) 2 ik 2024 4E 10 H 85 23 555 10 39

Chin J Infect Control Vol 23 No 10 Oct 2024

&1 3 f] CRKP HAT 5 HA(E R

Table 1 Basic information of 3 patients with CRKP HAI
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Table 2 Antimicrobial susceptibility testing results of CRKP strains isolated from patients and environmental specimens
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