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[Abstract] Objective To understand the homology of clinical isolates from patients with carbapenem-resistant
Klebsiella pneumoniae (CRKP) infection and isolates from environment in a medical institution. Methods One
CRKP strain isolated from a patient in this hospital and 4 strains of Klebsiella pneumoniae (K. pneumoniae) isola-
ted from patient’s surroundings were collected, susceptibility of 5 strains to commonly used antimicrobial agents
was detected, production of carbapenems in 5 strains were detected by modified Hodge testing and carbapenem inac-
tivation method(CIM) , homology analysis was performed by pulsed-field gel electrophoresis (PFGE). Results An-
timicrobial susceptibility testing results showed that 5 strains of K. pneumoniae (1 from patient, 4 from the pa-
tient’s ward surroundings, including hands of nursing aides. solution bottle opening. handle for lifting and dropping
bed, and bedrail) were all resistant to other antimicrobial agents except to cephamycin and aminoglycosides. The
modified Hodge testing and CIM confirmed that 5 strains all produced carbapenemases; PFGE results showed that
electrophoretogram of CRKP isolated from solution bottle opening of ward, bedrail. and handle for lifting and drop-
ping bed were the same as CRKP isolated from patient, while electrophoretogram of CRKP isolated from hands of
nursing aides had 2 different bands, there was a close relationship between the strains. Conclusion The same type

of CRKP were isolated from patient and his surroundings, it is necessary to implement healthcare-associated infec-
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tion(HAI) control system, isolate infected patient, and strengthen environmental cleaning and disinfection, so as to

avoid the outbreak of HAIL
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sis, PEGE{J5 8K 29 It i1 I A7 o 7 I 5 A1 705 2
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2 CRKP J& I Ji = e Ja e i A, 0 £ 3 o] 00 35 555 ik
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AN R 150 L JEUIR F b Xba 1
30 U, 37 CAKBHHEVIE K . MIkSECh6 V/em,
fik oh B ] 5 ~ 20 s, 14°CL 120 B Je £, W Bk ]
15 h, HLUKES G 4 8 B . 1T GeneGreen W)
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B RS AT, ZE R 2 dikk 1K
PRIE IR, B 14 RIEE AL CRKP (R4 5 -
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Table 1 Colony forming units and isolation of K. pneumoniae

from patient’s ward surrounding

R AL ( f‘ﬁi | oK RS
1% #L Savina 3 4% [ 0. 00 - -
AR 4,67 - .
i R 36. 40 - -
R i 37.20 - -
iR 62.50 561 2 R Bl FF A -
RPN ES 63.33 - -
77 BT 16k 77.67 - -
WA A AR 86. 00 - -
VIES 96. 00 - -
R A 146. 80 - -
WFWE B Savina 3 #¢41 182,00 - -
GERAE 3T 192.70 0 2 AN B -
HFEF 1 060. 00 - -
PO 1 060. 00 CRKP K. pn 2
IREEFTF =5 000. 00 CRKP K.pn 3
PILF 172.33 CRKP K. pn 4
THEESk T =5 000. 00 CRKP K.pn 5
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Table 2 Minimal inhibitory concentration values and antimicrobial susceptibility testing results of 5 strains of K. pneumoniae

K.pn 1 K. pn 2 K.pn 3 K. pn 4 K. pn 5
N ESL | MIC 2t MIC 2t MIC 2 MIC 2t MIC it
(pg/mL) &k (pg/mL) 7k (pg/mlL) £ (pg/mL) 4 (pg/mL) gE R
RV D =32 R =32 R =32 R =32 R =32 R
WR iz VG A/t nee 2 36 =128 R =128 R =128 R =128 R =128 R
3. 6w Ak =064 R =064 R =64 R =64 R =64 R
S 70 A e =064 R =064 R =64 R =64 R =64 R
S 74 iy =64 R =64 R =64 R =64 R =64 R
S i 16 R 16 R 32 R 32 R 16 R
Sk 685 40 16 R 16 S 16 S 16 S 16 S
ExNiiild] =064 R =064 R =064 R =64 R =64 R
P Ji 45 7 8 R =16 R =16 R =16 R 8 R
JB fib 17 75 >3 R >3 R >3 R >3 R >3 R
B ok B2 <2 S <2 S <2 S <2 S <2 S
RAHEER =16 R =16 R =16 R <1 S =16 R
RHEE 8 I 8 I 8 1 <1 S 8 I
AN >4 R >4 R >4 R >4 R >4 R
LERY R =8 R =8 R =8 R =8 R =8 R
Ik i 22 PR =512 R 256 R 256 R =512 R 256 R
52 5 Tl e B OO e 80 R 80 R =320 R <20 S =320 R

B 15 BRAl g s H A B R Hodge 1805 FH

Figure 1 Positive results of modified Hodge testing of 5 strains of K. pneumoniae
Jiti 9 e 7 A B K RS — 2 D [ — T Ak L T T
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B2 5 BRSSO A A CIM 36 B A 45 R

Figure 2 Positive results of CIM of 5 strains of K. pneu-

moniae
M: Ky Marker, 3k 1—5 0% K. pn 1—K. pn 5
2.6 PFGE #£3% M4l PFGE B3R bR e W b7 35 BRMi % 5EE A% PFGE
VWO T ORAEFT S IR T 3k = [R) B bR A 43 = 1 Figure 3 PFGE results of 5 strains of K. pneumoniae
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PRI “ SR E"PFGE X H 47 43+ 43 AL, 45 FIE
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P2 97 AL R O M I e 2 R 10 AT RE L A Al R 9T AL AL
P Be B e 45 BB TAE N AUFE BB TAE S St kR L2
24 IR i 25 TR 45 T 12 9T BLAS) AR DG M JRR
)5 KL T — MR R 2.

(& % x #k]

L1 X0, v, sk R [F— 8 A R ALY 4 Bkl 98 52 5 17 B X
BT B S B0 A SR 25 AL S AN [ R o A LT ] o e g
HAbyF 475, 2013,13 (6): 460 — 464,

(2] #ABE. SCRER. BHP. HAE JLTLAE W 570 by 12 Ie S e i % we 7

[3]

(4]

[5]

[6]

(7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[16]

w254 5 WL AT L], LR % 2= 38, 2013, 1911,
7—10.

Witz . Grda il WA PKE. 69 BRER B M LT 24 il 4% 58 A0
i 25 3% B A 4 A7 LT . v B B AR PRk, 2013, (10D : 28 = 30.
Hallin M, Deplano A, Denis O, et al. Validation of pulsed-
field gel electrophoresis and spa typing for long-term, nation-
wide epidemiological surveillance studies of Staphylococcus au-
reus infections[ J]. J Clin Microbiol, 2007, 45(1).: 127 — 133.
i AR SE R T A L BT LA O R B R BLIE WS/ T 367
[S]. dext.2012.

MR R, TS, B L ARG RS R R LM. 3.
WA AR KA AL . 2006 736 — 753.

Clinical and Laboratory Standards Institute. Performance standards
for antimicrobial susceptibility testing[ J]. CLSI, 2016, M100 —
S26.

van der Zwaluw K, de Haan A, Pluister GN, et al. The car-
bapenem inactivation method (CIM), a simple and low-cost al-
ternative for the Carba NP test to assess phenotypic carbapene-
mase activity in gram-negative rods[ J]. Plos One, 2015, 10
(3): e0123690.

BB, M, i, ICU 2 B Y 2 E il 2540 & K 3 i 18 PFGE
Py L e e s A DN TR O A I N A ES B o P S
2012,11(6) : 417 — 421.

ZESCHE . XUJEEH . falAk. i 48 5 7 A A 25 Bk PFGE B 43
BRI R B e e [T ], SE B2 2k & 2005, 21(11) .
1103 = 1105.

BRASRE. ST R B2 9 2 4G 30 5 R LML Je ot AR A
H AL . 2011,

RO . LA IR, T Bk T 2 00 & RN S S AT
Lot 25HLAIWETELT ], bR A0 R 2 2 4 (R 2 hD » 2012, 32
(11):1430 — 1435.

EBL BEBEIR R 3 A I 4 5 A B 25 BUR BRI DL A
BE Bl e 2R, 2010, 20(14) ; 2156 — 2157,

M. BOKRE. BT R BT AE A 48 5 T A W KPC
FEAGL I 23 BT LG 1. o A8 I 25 2 65 DU R 4 R IR e M 5 o 9 4 2
AR 2 BOE IG5, 2011,

Chinese XDR Consensus Working Group. Guan X, He L, et
al. Laboratory diagnosis, clinical management and infection
control of the infections caused by extensively drug-resistant
Gram-negative bacilli; a Chinese consensus statement[J]. Clin
Microbiol Infect, 2016, 22(Suppl 1): S15— S25.

World Health Organization. Healthcare-associated infections.
Fact sheet [EB/OLT]. (2017 — 1) [2017 = 27]. http: www.

who. int/gpsc/country_work/gpsc_ccisc_fact_sheet_en. pdf.

A 3C 4 B« 2 L)



