e 3352 BIE¥5 K 2024 £ 11 A% 21 %% 22 Lab Med Clin, November 2024, Vol. 21,No. 22

-t Z . DOI:10.3969/j. issn. 1672-9455. 2024, 22. 018
BEAREEREMABHFREBEAEN S FRITRESHT

4q%ﬁ,ibiiﬁus$ 'ﬁﬁa% 'ﬁﬁ’}-‘ji%?%iig&
HERXRFWEERLLA, FEH®T 810001

M E:BH BIMR2022F7TAE223F5AABEESRERS BB AEHRENEMHAAADA
(CRE)# A ABARRE&HME, Al K CRE REWET RAREHGIE,ALIRA S DT FFNREHE
XHF, AR RAARBHHEABITE S AT B RERET A LS L, RA VITEK Il compact #4720 5 2
BOX B RN R A BB R A 3 R X AT PR AR L R R A RSB RN e 3R F F B A B (blaKPC,
blaNDM ,blaIMP ,blaVIM 7= blaOXA-48), x4 & th 69 4L % # k34T 45 & 5 5] 5 B (MLST) 4= B R M 547 .
R ES5BHROSOMRCRE. L FPSO/RSBABERFA IS B AEFIIALGIEIE;59 % CREF R AMATRA
23K X AFEMHA 22 KR FE THR.FTRATHA S K. PR RERFAFRF KRATEBRATE L 1 #%.
CREZZ40BTERELEYRE ELGA A, FAEARREIZAG 250k Fik ik, 59 #k CRE 23 B 47
FANELEHHN K FHEFRE AW ERFEREFRA DY A ARG 25 F(87.5%~100.0%) , 5 FT K
FEAB L F At h RS, A A 30.4% A 15.5%, RF LK FEHERARAZ blaNDM
(59.32%,35/59) , & k& blaKPC(32.20%,19/59) , M X & F18H F blaKPC-2 # k£ R 5 (72.73%,16/22),
A8 B AF A P blaNDM-1 4 & 5% % (69.57%,16/23), MLST £ R 27, M X £ EME ST & £&% ST11
A (68.18%,15/22) ,AA AT HE ST A £ 2% STI7 B (26.09%,6/23),9 4k N EF TR KRBT 2 & )
CRE 5l R STH -5, i HHE5FRERS HW CRE w25 25845, £ 20 WA WA H f ik
KAEFEME AL, R FEHBLE L blaNDM #= blaKPC 4 £, @& 25 74 = &, 16 Jk B m3k CRE # 5% & & 34,
R AR A,

EXBR B FEHASMAFA BT wHE; AEA;, REENE, MAWMHFR:; WEXLEFMHE

FEESES R146.5 XERFRERD: A XEHS:1672-9455(2024)22-3352-07

Molecular epidemiological analysis of carbapenem-resistant
Enterobacterales in Qinghai Province
HE Yiqun,ZHA Lajia ,LI Juan ,DONG Juan ,LU Tianlong s HUANG Wenhui*“
Department of Clinical Laboratory A f filiated Hospital of Qinghai University ,
Xining .Qinghai 810001,China

Abstract: Objective To study the distribution, genotype and drug resistance of carbapenem-resistant En-
terobacterales (CRE) isolated from five hospitals in Qinghai province from July 2022 to May 2023, so0 as to
provide data support for the treatment of clinical CRE infection,the prevention and control of nosocomial in-
fection,as well as the development and evaluation of antibiotics. Methods Matrix-coenzyme laser desorption
ionization time-of-flight mass spectrometry was used for bacterial identification,and VITEK [l compact was
used for bacterial susceptibility test. Carbapenemase-producing phenotype was identified by carbapenemase in-
hibitor enhancement test. Carbapenemase genes (blaKPC, blaNDM, blaIMP, blaVIM and blaOXA-48) were
detected by polymerase chain reaction. Multilocus sequence typing (MLST) and homology analysis were per-
formed on the isolated dominant strains. Results A total of 59 CRE strains were isolated,of which 50 strains
were isolated from clinical specimens and 9 strains were isolated from patients’ environment. Among the 59
CRE strains,there were 23 strains of Enterobacter cloacae, 22 strains of Klebsiella pneumoniae, 7 strains of
Escherichia coli,5 strains of Klebsiella oxytoca, 1 strain of Citrobacter freundii and 1 strain of Citrobacter bru-

cei. CRE were mainly isolated from intensive care units,departments of burn and department of hepatobiliary.
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The main sources of specimens were wound secretion,sputum and blood. The 59 CRE strains had high resist-
ance rates to enzyme inhibitor compound, cephalosporins,aztreonam and carbapenems(87.5% —100.0%) ,and
relatively low resistance rates to amikacin and tigecycline, which were 30. 4% and 15. 5% respectively. The
most common carbapenemase genotype was blaNDM (59. 32%,35/59), followed by blaKPC (32. 20%, 19/
59). The detection rate of blakPC-2 was the highest in Klebsiella pneumoniae (72.73%,16/22) ,and blandM-1
was the highest in Enterobacter cloacae (69.57% ,16/23). The results of MLST showed that the ST type of
Klebsiella pneumoniae was mainly ST11 (68.18% ,15/22) ,and the ST type of Enterobacter cloacae was main-
ly ST97 (26.09% ,6/23). The 9 CRE strains isolated from the patient’s environment were consistent with the
ST type of clinical strains. Conclusion The drug resistance rate of CRE isolated from five hospitals in Qinghai
Province is generally high, Enterobacter cloacae and Klebsiella pneumoniae are the main types. blaNDM and

blaKPC are the main carbapenemase genes,and the drug resistance problem is serious. Clinical screening and

control of CRE should be strengthened to prevent its nosocomial transmission.
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AW T IR T A 5 K IEBEIG IR s A S & Ir
WG CRE, 3 B He 2 BUis 0 v 24 366 B 7 il 28
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iE [ : TGTCACTGTATCGCCGTC

KPC 1010 59
K15 : CTCAGTGCTCTACAGAAAACC
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I} : TCAGCGCAGCTTGTCGC
1] : GCGTGGTTAAGGATGAACAC

OXA-18 - 138
1] : CATCAAGTTCAACCCAACCG

w
(521

I : TTATGGAGCAGCAACCGATGT
VIM 920
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514 % FK BIFES(5 =3 1= K/ (bp) B R ECCH

1E : GGCGAAATGGCWGAGAACCA
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1 : GAGTCTTCGAAGTTGTAACC

M : TGAAATATGACTCCACTCACGG
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1] : CTTCAGAAGCGGCTTTGATGGCTT

EH : CTTCAGAAGCGGCTTTGATGGCTT
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JZ 17 : CATCAAGTTCAACCCAACCG

P 1E :GAGAAAAACCTGCCTGTACTGCTGGC
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JZ 18 : ATAGCCGCAATTGCGGTATTGAAGGTCT
1E : AYCCBGAYGTBATTGCRCAYMAGGCGAT

pyrG 259 58
R[] : GCRCGRATYTCVCCCTSHTCGTCCCAGC
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EINGESE 253 HE&E MIC50 MIC0 M5 #HU%E MIC50 MIC90 253 HUEE MIC50 MIC90

%) (%) (mg/L) (mg/L) %) (%) (mg/L) (mg/L) %) (%) (mg/L) (mg/L)
WO 5 G bk / 5 37 4 R 94. 1 2.9 32 32 95. 2 4.8 32 32 — — — —
Sk AL UR R /&7 38 100. 0 0.0 64 64 100. 0 0.0 64 64 100. 0 0.0 64 64
WR 7 VG A/ it nee 2 3 87.5 3.6 128 128 100. 0 0.0 128 128 77.3 9.1 128 128
At 94. 9 5.1 64 64 100. 0 0.0 64 64 87.0 13.0 64 64
Sk o 100. 0 0.0 64 64 100.0 0.0 64 64 - - - -
3k 6 g 100. 0 0.0 64 64 100. 0 0.0 64 64 100.0 0.0 64 64
Sk 7L A 100. 0 0.0 64 64 100. 0 0.0 64 64 100.0 0.0 64 64
Sk f it i 100. 0 0.0 32 32 100. 0 0.0 32 32 100.0 0.0 32 32
KA T 93.8 3.1 64 64 100. 0 0.0 64 64 — — — —
JEAl R 94. 9 5.1 8 8 95.5 4.5 8 8 90. 9 9.1 8 8
Wz 85 96. 6 3.4 16 16 95.5 4.5 16 16 95.5 4.5 16 16
B oK B 30.4  66.1 2 64 66.7  33.3 64 64 13.6  86.4 2 16
BInF xR 15.5  84.5 2 8 4.5 94.5 2 2 36.3  63.7 2 8
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2.4 R PT AL BRSOy B MR 5 IR IR CRE 45

gy BT ABFIRIEA 9 #k CRE Sk [ B3 Fr b 3 5%, H o



¢ 3356 - M EFH K 2024 5 11 H% 21 %% 22 1 Lab Med Clin, November 2024, Vol. 21, No. 22
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(4.35%), ST270 4 1 #k (4. 35%), K4 & 2 B
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DRSS R0 ,2012—2016 4EHE 25 ME I 65 K
BERBEUE T 1 801 #k CRE, HEZ BT 3 9 20 51 J2: Jili 42 5
T R R A & M A A 6. I A #F 58 CRE
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JRYL FE LB,
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100.0%) . HUILIER, F 4 CRE 1Yt 25 3 A1 X 45
- TEIR YT CRE B AY gs i Ry 5| i B G 1, 71 4
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SRRz T e A RO T 7R B TE 24 ) 1 R M R
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Hahn, JE WE A kB, AR R R B AR R
WH AW . AU 12 ¥R 0 50 W) b A
B GIRL b7 7 Bk, B R B 4 BRI CRE 864 1 X
6 45 FL B} 2 B W L 7R A S B T v R R B G 1 b i
B T XA X B0 8 T R CRE E gl A8,
M FE T CRE By YL KUK . 1 Be 2 5 i % 167 #k
CRE 2 #r & B AME ICU #id 7 d VAR T
B T B S YU 25 S5 AT 0 CRE B 11 w35 £ LR [
. AU 59 ¥k CRE EE 38 T ICU. B4
BEHIRRLSE B TE bR — Wil 2 10 fa s 2R, i it
PR AR 3R KU R R B &R E AT CRE
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F Bk CRE KUK [H 2 0 BIF 58, 48 8 78 Jm 48 T4k
4z BRI,

CRE 1 3= B2 25 AL A2 7= 0 75 55 0 Bl , HL o e 7=
FETRE B N BERE AR AmpC B, LA AN L E %
BT, H AT blaKPC #il blaNDM /& 3
E F 2B CRE Wi A7 3E K AL, H & A W% J& blaIMP,
blaVIM Fl blaOXA #M  ARHF 58 vh 43 B 59
Pk CRE. H B8 B A1 B8 23 #k o5 8 07 (38. 98 %), H:
WM 48 A 22 ¥R (37,29 %) , #E4H blaNDM i
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H O M MR KRS 59. 32%, blaKPC
32.20% R B R HE 4 blaNDM 3 [K 1 B3 38 5 T B #
MR 91.30%(21/23) , L Ui, F 4 CRE Ay
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A5 Tl 55 DAL A TR AR 5 33X 08 Wi R B IR 7 B A 4R,
A WFSE S B o () 575 1 b S 9 Al L B T 0 I 3
K CRE 44 — Fifi 25 2 K %) CRE B 5 3 11
fiff 24 242 A 5 T R Y RN 25 26 B CRE
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VE TR 35 2 Z i if 25 3 B9 CRE 76 4% M X 3 47 .
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22 BRI 46 s A0 B MLST F% 0 ST11 B, 343 il 4
S TR R B 22 5 BV B R Sy e B ) I v T T
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HE . % I R SR B B A R 0 oA b Bl Ik
ST11 AU 8 Iy Ml 48 5 B A0 18 78 75 18 44 N 38 AL 8k .
Hul A 58 &3, il R s &A@ ST B AT 5
blaKPC-2 J 2 1% 4 Z 18] % Y) AH 3¢, 1 B 4 o #F 18 1
ST #1 5 blaNDM-1 [ & S 17 5% . ]2 B 43 7 O &R
AR, BA BRI B blaNDM-1 3 [ [ B 34
Jo FF B O 24 SR BE RS )2 AL A T EUR
H PR E G SRR RS R, H Y CRE
LAY I FF 18 3L 3 blaNDM-1 58 BB 3 0k 5 L
Fik 42, 37%(25/59) 784 Ja TAE el 5 SO0 = R b
XA S blaNDM-1 3 (X (1 B ¥4 B ¥1 1 it 24 53k
M F A G A T B R AT A G 5 . AR ST b AT
9 ¥k CRE 438 TR H AL BT, ST 43 BIZ5 R 5l
IRPRA G B 1) CRE — 3, Ktk , 764 J5 1Y B P Jak g
s o v R R B DG TR CRE L R S R 70 B 3% 288 441 1 75 o
ARG AT .

TR M Ak T R R R 4 U RN IS 9T 4 R A R K
Jei s BB Xt P CRE #E47 WA & 28 L, ARWFT
R, FFHFA CRE {035 i BF 2 R BT oK B 45 /0 4L
B TR 24 W) S B T SRR At T TR 24 ) T T 2 3R
R B2 7E3R Y7 CRE B i1 8% 4 i 250 58 1 1%
AR TEIR YT CRE 51 10 2 4L i 7 22 22 Fh i i
B A T . AR IS KB, A CRE LIW
A AF 18 o 3L Tt 25 38 K DL blaNDM ok L 64 R T
A v R T TR it 2 6 D | R R R R K 2 O 56, X
I RiGYT CRE 51 ARG EZ/EM . % B2 A

FEAN NI B PR A S 52 A B A L BOAS BT 5 45 28 T RE R
A — 5 1Y SR BRAE: 7 5 S AIF 5 rhoRe 8 A 22 9 22 g A
CRE B& Bk, MM 5 6 48 CRE 19 43 A | & LA 0 &% i
2543 BT B RH DG HIE 5 B HAR R

2% ik
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