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Distribution and drug resistance of carbapenem-resistant Klebsiella pneumoniae isolates
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[Abstract] Objective To investigate the distribution and drug resistance of carbapenem-resistant Klebsiella
pneumoniae (CRKP) isolates, so as to provide guidance for reasonable use of antibiotics. Methods Clinical CRKP isolates
were collected in Changhai Hospital of Naval Medical University (Second Military Medical University) from Jan. 2014 to
Dec. 2017, and the antimicrobial susceptibility test was carried out using automated instrument method and Kirby-Bauer
method. The results were interpreted according to the standards of America Clinical and Laboratory Standards Institute (CLST)
or America Food and Drug Administration (FDA), and the data were analyzed by WHONET 5.6 software and SPSS 20.0
software. Results A total of 403 clinical CRKP isolates were collected, and 169 (41.9%) strains of CRKP were isolated from
the specimens obtained from sputum/bronchoalveolar lavage fluid. The first isolation of CRKP was from different specimens,
and there was a significant difference in the incidence of CRKP blood flow infection (£<<0.05). The top 3 departments
in terms of isolation rates were Burn Intensive Care Unit (30.0%, 121/403), Digestive Department (8.4%, 34/403) and
Emergence Intensive Care Unit (7.2%, 29/403). The antimicrobial susceptibility test showed that the drug resistance rate of the
CRKP strains was more than 60.0% to all antibiotics, but tigecycline and fosfomycin. Conclusion The CRKP isolates are
resistant to most commonly used antibiotics. It is necessary to strengthen the surveillance of drug resistance of CRKP isolates
and take effective measures to control the spread of CRKP, especially in departments such as Burn Intensive Care Unit.
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5o PR I 25 2R ™ R 2 IR S I i PR N S
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1.4 %its4® % WHONET 5.6 % f Al
SPSS 20.0 A AT EHEGE oM, THERERER
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2 # R

2.1 CRKP ¥4koA  2014—2017 4E, il AL
IYESI A v EAAE 2 329 #k, Hi CRKP 403 #k,
b 17.3%. s B H BB HE M CRKP [ 72.5%
(292/403 ) , B H 50 LU EHRHEH CRKP 4
66.5% (268/403) .

2.2 CRKP#FARRE#mIL 403 fk CRKP F%
GBS AR SCEE M HEVE L, o 41.9% (169/403) ; H
YR WFNERIE, 5331 16.1% (65/403) F1 14.9%
(60/403) ; 3B FLME., 5 1. MO AHA AR A
FIBERE T 0 7.4% (30/403) | 5.5% (22/403) . 2.7%
(11/403) 1 11.4% (46/403) .

2.3 CRKP HR5BARARRE G K E i B
a9k F  2014—2017 4F, 4B MARIFRAS H 433
CRKP 3t 373 ¥k, B MAEIMFR A 53251 CRKP
JEH 22 # (5.9%, 22/373) Ja £k A s g . Bk
IYEPRARIRAIR, J54k CRKP il fit/E G & AR
WA, 25 BAG 2 X (P<0.05, £ 1),

2.4 CRKP RRAZE S GH ML 403 £k CRKP
FEE SRR FEAE WS P (intensive care unit,
ICU) , Hgeti ICU 4B CRKP JIT 4 Hufil i
w (30.0%, 121/403) , HK IHAFR (8.4%,
34/403 ) . 212 ICU (7.2%, 29/403) FIEE ICU
(6.7%, 27/403) , 2L | ROTFHRHAD
BEFE 50 5.5% (22/403) | 4.7% (19/403 ) Fl
37.5% (151/403) . %efii ICU ) CRKP FZ4r 5
HR/ A EIBE VR (37.2%, 45/121) , H
TR (29.8%, 36/121) FIIRHE (21.5%,
26/121) . M 2014 4 2017 4F, %) ICU CRKP
B di bl — B8R, il 15.5% . 26.2% .
44.2% . 23.6%; HAlRIE CRKP A HLAIAsfL G
WA W3R 2.
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Tab 1 CRKP bloodstream infection after the first isolation of CRKP from different specimens

n (%)
First isolation of CRKP specimen N With CRKP bloodstream infection Without CRKP bloodstream infection
Flushing fluid 11 3(27.3) 8(72.7)
Shunt fluid 22 3(13.6) 19 (86.4)
Secretion 65 4(6.2) 61 (93.8)
Sputum/bronchoalveolar lavage fluid 169 7 (4.1) 162 (95.9)
Urine 60 2(3.3) 58 (96.7)
Other 46 3(6.5) 43 (93.5)
Total 373 22(5.9) 351 (94.1)

CRKP: Carbapenem-resistant Klebsiella pneumoniae

®2 20142017 ERRESEH CRKP AL
Tab 2 Constituent ratio of CRKP from different clinical departments from 2014 to 2017

n (%)

Year N Burn ICU Gastroenterology Emergency  Intensive Emergency Burn Other
department ICU ICU observation room  department

2014 58 9(15.5) 13 (22.4) 4(6.9) 7(12.1) 4(6.9) 1(1.7) 20 (34.5)
2015 80 21 (26.2) 3(3.8) 8(10.0) 3(3.8) 6(7.5) 3(3.8) 36 (45.0)
2016 138 61 (44.2) 6(4.3) 5(3.6) 8(5.8) 4(2.9) 13 (9.4) 41 (29.7)
2017 127 30 (23.6) 12(9.4) 12 (9.4) 9(7.1) 8 (6.3) 2 (1.6) 54 (42.5)
Total 403 121 (30.0) 34 (8.4) 29(7.2) 27 (6.7) 22 (5.5) 19 (4.7) 151 (37.5)

CRKP: Carbapenem-resistant Klebsiella pneumoniae; ICU: Intensive care unit
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Tab 3 Resistance rate of CRKP to antibacterial agent

RIS W I 25 R
W, CRKP XF K Z Kbt i 25 ¥y i finf 25 R4 65.5%~88.3%; AUR IR MRS R AR 25 5
e 1 AREE 4 ACKAE R PUERMM 255 B, 72510 21.8% Hl 38.5%.

N=403, n (%)

Antibacterial agent Drug-resistant rate Antibacterial agent Drug-resistant rate
Cefazolin 397 (98.5) Compound trimethoprim 295 (73.2)
Cefuroxime 373 (92.6) Gentamicin 331 (82.1)
Piperacillin 384 (95.3) Tobramycin 331 (82.1)
Piperacillin/tazobactam 363 (90.1) Amikacin 252 (62.5)
Ampicillin/sulbactam 399 (99.0) Ciprofloxacin 366 (90.8)
Cefoperazone/sulbactam 367 (91.1) Levofloxacin 336 (83.4)
Aztreonam 310 (76.9) Ertapenem 331 (82.1)
Fosfomycin 155 (38.5) Meropenem 356 (88.3)
Ceftriaxone 395 (98.0) Imipenem 264 (65.5)
Ceftazidime 387 (96.0) Tigecycline 88 (21.8)
Cefepime 365 (90.6)

CRKP: Carbapenem-resistant Klebsiella pneumoniae
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BefE, SEBMEBEEA RIS FIEH L, X
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CRKP I 55 BE#45 CRKP MLl g, K5
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FETE CRKP (g bt ALk . LR T ge 2 3B e
i ICU BEZ RfaEHREGEEMERMEE, &
HREEE, Rk, B2 EmE .
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CRKP Xf Z Bl R & FH B0 25 ) 2 It 25
P, AHFIT R IILBE 2014—2017 4E43B5 1) CRKP
PR R RS . LR R L B Y 24 3 )
WIh 65.5% (264/403) . 88.3% (356/403) .
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AR T CRKP X8I BR 2 1y it 24 5 348 A
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7R ST11 % CRKP $RAGHE 1 ki w2 41 5.
o TS 25 (14 i 9 P T P L ) A P27
HHBEM 251 WML, B SEELIS
MBS , I PT RE X UG SN B AR 1 B
FRWAT. LR CRKP BT 25 Wi, LA
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