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(FWE] BB @Rk R MR B AT 5 (CRKP ) 19 Bk T 8 4 1l 9 80 (10 7 2 % i 245 S PRGN
WA T 05 T DX A R Tt 24 3 DR 118 43 A B Ra) i, Rl PR 5 BN BT 29 iR P AR g . 73k IRk 2016 41
10 H % 2019 4F 9 H HF S HX 5 K =W EEEIG R AYIET E CRKP 3L 54 Fk, RABUAEFBA D40 1
1 (K-B ¥6) BEAT R FIPU R 25 2580856 5 00 R. Hodge iEG HEA 70k 5 F M B F U 4 5 SR ISR Ol )
B (PCR) 33 blagpe s+ blaypy « blaoxsas~ blagg . blayy B RIFEE 3=t S le st i vk, &R 258
IR, CRKP X PR AR B i 2758 AR (35.2% ), Fok 52 T i (53.7% ) IR KB 2 (55.6% ) A A D B
(75.9% ), WIHe ki / P vl T (88.9% ), WRHEFHAK / fhm U 4H | S50 KR | S AmEfT | S AaVRER / 7 AN A TR 25
RINET 90%. W Hodge 156 FHE RRAT 43 #k (BHE:R N 79.63% ), BIMER RN 11 #k. PCR it 25 3L R 4601
FCRG HH A b T R TR 2 5 DX B TR R 40, H RO 25 2R DRAG: HH 3R08 74.07%. Horp 35 Bk KPC-2 JE[H,
7 BREEF OXA-48 FE , 4 BRHENT NDM-1 2L, 1 BREEHF IMP L[N, Hirp R A OXA-48 JE DA (T R [R] s ity
KPC-2 FE K, A HEA VIM ZE AT IE, AT 14 BRI BFsiR S 2GRN, i FR XS XK
[ % CRKP 4841 BY Pl 7 B M AL A 328l KPC-2, HiR OXA-48 K NDM-1.
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[Abstract] Objective To clarify the distribution and composition of drug-resistant genes of carbapenem-
resistant Klebsiella pneumoniae (CRKP) in Qingdao City and to provide rationale for clinical application of antibacterial
treatment by screening for carbapenemase phenotype and detecting resistance genes of CRKP. Methods Fifty-four
clinically isolated non-repeating CRKP from five Third Grade & Class A Hospitals in Qingdao City from October 2016 to
September 2019 were collected. Kirby-Bauer method was used for drug sensitivity tests of commonly used antibacterial
drugs; modified Hodge test was used for carbapenemase phenotypic screening; and polymerase chain reaction (PCR) was
used to amplify blagpe_,, blaxpy-1, blagys_ss, blanp, blayy, target genes. The amplified products were subjected to agarose
gel electrophoresis.  Results Drug susceptibility tests showed that CRKP had the lowest resistance rate to amikacin
(35.2%), followed by compound sinomine (53.7%), gentamicin (55.6%), levofloxacin (75.9%), and imipenem-cilastatin
(88.9%); piperacillin-tazobactam, meropenem, cefotaxime, and cefoperazone-sulbactam were all higher than 90%. There
were 43 positive strains in the modified Hodge test (the positive rate was 79.63%) and 11 negative strains. A total of
40 strains with carbapenemase resistance were detected by PCR resistance gene detection. The detection rate of target
drug-resistant genes was 74.07%. Among them, 35 strains carry the KPC-2 gene, 7 strains carry the OXA-48 gene,
4 strains carry the NDM-1 gene, and 1 strain carries the IMP gene. All sirains carrying the OXA-48 gene also carried the
KPC-2 gene, which was not detected. Strains carrying the VIM gene were identified, and the remaining 14 strains did not
detect the target carbapenem gene. Conclusion The carbapenem-producing genes carried by CRKP in five hospitals
in Qingdao City are mainly KPC-2, followed by OXA-48 and NDM-1.
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(Y i 24 JiE R R 3 Bk KPC-2, NDM-1, OXA-48
IMP ., VIM, 514 ¢ 51 F DI AR K3 R B AT BR 2 ]
H e BREIRAS > 5 A, BAIRAE TR INA 3 UL
f9 10 X B EEEE U (PCR)ZE P L 0.3 ul. Taq DNA
REM. 3 L =MD AT RIE G . 3 ul
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2 & R
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B 25 R A K, M 35.2% 5 Hk b &2 7 H i W
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T 90%.
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Ei] PERREL () 245 (%,

%) (E) g Uk gy + )
BK R 2 17 2 35 352
I 29 0 25 53.7
NG 29 1 24 55.6
LEE I B 40 1 13 75.9
KRG /P EML T 48 0 6 88.9
WRILVE K / filumsls £ 1E 49 1 4 92.6
EL 50 1 3 94.4
SkAUBEN 51 0 3 94.4
SAWRER / 67 L H 40 53 0 1 98.1

2.2 WK Hodge i35 (14 1):54 £& CRKP HkH, ik
K Hodge 156 FHYE R BRA 43 Bk, HYER K 79.63% ;
FAPERRRA 11 Bk
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