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Antimicrobial Resistance of Carbapenem — Resistant Klebsiella Pneumoniae
LI Xiang,ZHANG Lifang

(Suzhouw Ninth People's Hospital ,Suzhou, Jiangsu,China  215200)
Abstract: Objective
pneumonia (CRKP). Methods
the hospital from January 2017 to December 2020 were selected. Referring to the Performance Standards for Antimicrobial

To investigate antimicrobial susceptibility and the resistance mode of carbapenem - resistant Klebsiella

A total of 97 drug — resistant strains from patients with non — repetitive CRKP infection treated in

Susceptibility Testing: 27th  Informational ~Supplement issued by the Clinical and Laboratory Standards Institute (CLSI) , the
antimicrobial susceptibility was measured by VITEK2 — Compact automatic microbiological analyzer and Kirby — Bauer method, the
efflux phenotype of strains was screened by the Agar dilution method,the carbapenemase was screened by the modified Hodge test
and Carba NP test. The genes of carbapenemase [Klebsiella pneumoniae carbapenemase (KPC) , AmpC B — lactamases (AmpC) ,
NewDelhi metallo — 8 — lactamase — 1 (NDM - 1) and extended — spectrum B — lactamases (ESBLs) | were amplified by the polymerase
chain reaction (PCR) and they were sequenced. The homology was analyzed by enterobacterial repetitive intergenic consensus
(ERIC) - PCR. Results A total of 97 strains of CRKP were isolated,and the resistance rates to carbapenems were 100. 00%. Nine
CRKP strains had the mechanism of bacterial efflux pump. The results of the modified Hodge test and Carba NP test of 93 CRKP
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strains were positive, which were carbapenemase — producing bacteria, while the results of the modified Hodge test and Carba NP

test of three CRKP strains were negative, which were non — carbapenemase — producing bacteria. The positive rate of KPC gene
(blaKPC) was 89.69% (89 / 97),and all were the blaKPC — 2 type enzyme. The positive rate of blaNDM — 1 was 71. 13%(69 / 97).
ERIC = PCR homology analysis showed that there were nine types of CRKP,and type 1 was the main epidemic strain (42 strains).

Conclusion The drug resistance mechanism of CRKP may be related to the accumulation and coexistence of drug resistance genes

and the abnormal activity of active efflux pump system.

Key words:Klebsiella pneumoniae; carbapenem — resistant; carbapenemase ; antibiotics ;drug resistance ; susceptibility
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Fig. 1 Drug resistance rate of 97 CRKP strains to commonly

used antibiotics in the clinic
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SR BHME , BRI 1 %R 95. 88% ;4 1k (4“5 43 51 0
24,31,68,725 ) CRKP fit) CarbaNP 1B 25 5 B , ik
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97 Pk CRKP 1, blaKPC (46 1554 89. 69%(89 /97),
H ¥J 24 blakKPC - 2 # [{f§ ; blaNDM - 1 ()4 R A
71.13%(69 / 97) o blaESBLs 2 25 5 K 1, blaSHV , bla-
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blaSME, blaVEB, blaVIM . blaKPC,, blaNDM — 1, blaTEM
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M. Maker 1,4,7. Positive strains 2,5,8. Negative control
3,6,9 Positive control
Fig. 2 Electrophoretogram of PCR amplification products of

partial drug resistance genes of CRKP
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Fig.3 Electrophoretogram of genotypes of ERIC — PCR of
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partial drug resistance strains of CRKP
fil Tl T RIS A R IR RSP 25 i T
it [ N LA KPC # UL, A AG T 7 855w (TPMD) 45 AR B9
Tk I, CRKP B S8 8 1716 22 T 2 5L P AR SR AL A7 K
ANIEZE SIS, 5 3CHR[ 15 — 16 FP 8 H ) 0 Pepie 75 25
I (LA KPC - 2 BURG R 32 ) , 7 AmpC B 1AM L
B ERIA T, EEMER RS 5 GRS R B
P RO Bk T R M S B TR 2 0 it 24 1) A R L
AT H R 2R ) Hodge 1056 5 CarbaNP 3L 5
G I 5 7 25 0 26 AU, 45 51 KPC — 2 Uik CRKP 7= il
T BT Y e 32 A 3R] BB 3 3 CRKP Xk 75 55
W DU 25 W 24 19 = ZEALR  KPC — 2 BU i EAT Fh
kT B M VU T 25 W 2508 1, AN A T A1 B AL
B ER VR, I 2 R PR T ok % e ¥ b, 28]
R 1Y 70 kb KL g A5 , 44K =287 ERIC - PCR [A]
PRS- HT 2 B9 AP CRKP, Hor 1 BUH FZRATHIME , $7R
13U o B PR T BB B ) TEAS B A T 1% 45 L B2 95 N DL TE ™ 4%
FILE A FHPU A 259 19 JE Al L 3 i K = Be Je 4y B 4
J1BE
S 3k
(1] B TR, AR, 2,5 . /R FouGEMHRAADA
aat A AR AR ()], P ERA S S R E,2010,20(22):
3441 - 3444
[2] YU X,ZHANG W ,ZHAO Z, et al. Molecular characterization of
carbapenem - resistant Klebsiella pneumoniae isolates with

focus on antimicrobial resistance [J]. BMC Genomics, 2019,

20(1):822.

(3] 3LF3#,0k B, FCE,¥. BB RTERETH
MR EEMARBEAR>H[)]. PRERBEFRE,

2018,28(20):3124 — 3127.
[4] GHEITANI L, FAZELI H, MOGHIM S, et al. Frequency Deter-

52

mination of Carbapenem — Resistant Klebsiella Pneumoniae
(CRKP) Isolated from hospitals in Isfahan of Iran and Evaluation
of Synergistic Effect of Colistin and Meropenem on them|[J]. Cell
Mol Biol (Noisy — le — Grand),2018,64(1):70 — 74.

[S] 2 b, &2HF HAE,F . HRAEHEMXLEME
Hih R e nt IR RAT L) ] S E A K F F R, 2018,
53(8):1231 - 1235.

[6] 4T 4r,#®%45,% £ ,% . %R Hodge X3 .CNPt % mCIM
Jh Al K L E AR T F B[], P B A AR
% &,2019,18(5):375 - 379.

(7] %k k2 F, kRS . HFERERGHXLEMEI> TR
T ARt AT F B 2 &,2018,43(1):85 - 90.

[8] WIJAYA YOS, NIBA ETE, ROCHMAH MA, et al. Nested PCR
Amplification Secures DNA Template Quality and Quantity in
Real - time mCOP — PCR Screening for SMA[]J]. Kobe ] Med Sci,
2019,65(2) :E54 - E58.

91 F &, FA%,K F.%. BFEHEALH KL EM
# ERIC - PCR ¥ 5 EH# » R et [)]. M FEH &,
2018,30(11):102 - 105.

[10] 1 3, ik & &, x| Bede 5 | what & Bl K H 25 oy ik
XKAFTMENER,AMA]. PELBREF&E,
2016,39(9):701 - 704.

[11] M’ ZALI FH, HERITAGE J, GASCOYNE — BINZI DM, et al.
PCR single strand conformational polymorphism can be used
to detect the gene encoding SHV - 7 extended — spectrum
beta — lactamase and to identify different SHV genes within
the same strain[ J ].J Antimicrob Chemother, 1998 ,41(1) :
123 - 125.

[12] SHARPLES GJ,LLOYD RG. A novel repeated DNA sequence
located in the intergenic regions of bacterial chromosomes[J].
Nucleic Acids Res, 1990, 18(22):6503 — 6508.

[13] RUDRA P, HURST - HESS K, LAPPIERRE P, et al. High
Levels of Intrinsic Tetracycline Resistance in Mycobacterium
abscessus Are Conferred by a Tetracycline — Modifying Mono-
oxygenase|[ ] ]. Antimicrob Agents Chemother, 2018,62(6) :
1-25.

[14]) 2% m, & &, REE,F . FREEHEZENMEL
FA W 0T AR RN R 22 Rk [J]. o A E AR
%% %,2018,28(8): 1126 ~ 1130.

[15] ZHANEL GG,GOLDEN AR,ZELENITSKY S, et al. Cefiderocol:
ASiderophore Cephalosporinwith Activity Against Carbapenem—
Resistant and Multidrug — Resistant Gram — Negative Bacilli[J].
Drugs,2019,79(3):271 - 289.

[16] 4 A, iK% &, wehs . Al K& A0 A e A B J 0t 2
hul 5 A B E ] P ERAEF S E,2018,43(2):163 - 168.

[17] 4% 8, Fuede . RS HIRE 8 AP LH 45 KPC -2
B A R L E A0 W 69 RSN IS B BURIR [T]. PR AR SR
77 % %,2019,19(4) :410 - 416.

(B H 2021 - 03 - 053 # [ H 1 : 2021 - 07 - 15)



