[ RG24 A 2021 45 8 45 20 #45 8 ] Chin J Infect Control Vol 20 No 8 Aug 2021 « 681

DOI:10. 12138/j. issn. 1671 —9638. 20218152

BR % R #F 1 X Bk 5 2 M 3K 24 WD R Tt 25 A1 7

MR L E O FLEAER AP EEA
(1. PR ARERKEER LA Bl 2711005 2. HHHHES XN EFHXAREREERR, IR F58 266500;
3. BEWPFOLERERE, INA % 271000)

[/ ZE]1 B ITI0m kS S5 BT AT 18 43 T 54T 5 <5 0 I R Btk 75 25 0 T 245 AL« Ay i DR 222 3 P 0 25 T =
el B AR ARG . FiE X REBE 2019 4F 4—9 F 0 B T 5% 55 25 0 S B0 S AT 1 2 AT B8 R 48 S L% 25 o #r
mCIM & eCIM i 56 i 26 % 75 25 I B » 2R & B 55 50 (PCR) J7 123 46 0 5k 5 25 I il T 24 2k R, 22 62 )7 91 43 2
(MLST) Ffik i 37 BE 1B 0K (PFGE) #4770 T AT M -# R L0 A . SRR 8 BRI AR 22 1 2 B I AT B v 5 Mok
B T EAE 0 b5 (TCUD W X i R # FH 2k 16288 S im i 400 o 750 25 4 39 2 BU I K P T 265 B9 45 k. BT A vk 3 1l &
JB B NBENEREE .7 Bk blaxow »1 B blawus . MLST 5p 75351 & PFGE [0 #r A 6 A ST P28, 6 5
BeBE., ST596(3 ¥ A BE.ST121(1 ¥ R C B .ST993(1 #) A F #.SToO1(1 #) A E BE.ST794C1 ) Ky BEE.
ST88C1 MO DRE. S8 % B i ik 75 %5 45 2 BIIA I FF 1 5 ZORIR T 1ICUL 7 42 J& Wl Olanon « B- P G JVE il 2 3 3 22
i 25 HL1 . ST596 A BB VA i A1 1 4 055 1) Y 7 TCU A7 A8 R T I AT » O I iR 5 e e 4% 9 42 6 e » 388 o 2% R R AT o

[X & W] PN E; ESBIPEmE: WAL REG/RE: 200055500

[FES2%ES] RI181.372

Antimicrobial resistance mechanism of Enterobacter cloacae to carbapenems
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[Abstract] Objective To study the molecular epidemiological characteristics of carbapenem-resistant Enterobacter
cloacae (CREC) and mechanism of carbapenem resistance, provide basis for clinical empirical antimicrobial use as
well as prevention and control of healthcare-associated infection. Methods CREC isolated from a hospital between
April and September 2019 were identified and performed antimicrobial susceptibility analysis, carbapenemase was
screened by modified carbapenem inactivation method (mCIM) and EDT A-modified carbapenem inactivation method
(eCIM) , carbapenem-resistant genes were detected by polymerase chain reaction (PCR), molecular epidemiological
characteristics were analyzed by multilocus sequence typing (MLST) and pulsed-field gel electrophoresis (PFGE).
Results Among 8 strains of CREC, 5 were from intensive care unit (ICU) and were highly resistant to cephalospo-
rins and enzyme inhibitors commonly used in clinical practice. All strains carried metallo-3-lactamases, 7 strains car-
ried blaxpyi and 1 strain carried blapyy. MLST molecular typing and PFGE homology analysis showed 6 ST se-
quence types and 6 clone groups. ST596 (3 strains), ST121 (1 strain), ST993 (1 strain), ST91 (1 strain), ST794
(1 strain) B and ST88 (1 strain) belonged to groups A, C, F, E, B and D respectively. Conclusion CREC in this

hospital mainly comes from ICU, producing of metalloenzyme blaxpm B-lactamase is the main resistance mechanism.
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ST596 group A Enterobacter cloacae has local epidemic in ICU for a short time, prevention and control measures of

HALI should be strengthened to curb the outbreak.

[Key words| Enterobacter cloacae; carbapenem-resistant Enterobacter cloacae; antimicrobial resistance; carbape-

nemase; multilocus sequence typing
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Table 1 Primer sequences of multilocus sequence typing
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dnaA dnaA-{2 AYAACCCGCTGTTCCTBTATGGCGGCAC

dnaA-r KGCCAGCGCCATCGCCATCTGACGCGG

SusA fusA-f2 TCGCGTTCGTTAACAAAATGGACCGTAT

SfusA-r2 TCGCCAGACGGCCCAGAGCCAGACCCAT
gyrB gyrB-{ TCGACGAAGCGCTCGCGGGTCACTGTAA
gyrBr GCAGAACCGCCCGCGGAGTCCCCTTCCA

leuS leuS-2 GATCARCTSCCGGTKATCCTGCCGGAAG
leuS-r ATAGCCGCAATTGCGGTATTGAAGGTCT

pyrG pyrG-{ AYCCBGAYGTBATTGCRCAYMAGGCGAT

pyrG-r GCRCGRATYTCVCCCTSHTCGTCCCAGC
rplB rplB-{ GTAAACCGACATCTCCGGGTCGTCGCCA

rplB-r ACCTTTGGTCTGAACGCCCCACGGAGTT
rpoB rpoB-{ AAAAACGTATTCGTAAGGATTTTGGTAA

rpoB-r2 CCAGCAGATCCAGGCTCAGCTCCATGTT

gyrB-r3-seq GCAGAACCGCCCGCGGAGTCCCCTTCC
gyrB-13-seq AAAACCGGTACYATGGTGCGTTTCTGG
SusA-r2-seq ATCTCTTCACGYTTGTTAGCGTGCATCT
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Table 2 Clinical data of 8 patients with CREC infection
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Table 3 MIC values of antimicrobial agents to Enterobacter cloacae and mCIM result
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Figure 2 Electrophoresis map of PCR products of CREC NDM gene
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Figure 3 Sequencing map of PCR products of CREC NDM-1 metalloenzyme gene
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Figure 4 Electrophoresis map of PCR products of CREC IPM metalloenzyme gene
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Figure 5 Sequencing map of PCR products of CREC IPM-4 metalloenzyme gene
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Figure 6 PFGE cluster analysis of 8 CREC strains
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