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[Abstract] Objective To study the molecular epidemiological characteristics of drug resistance of carbapenem-re-
sistant Enterobacteriaceae (CRE) in a hospital, and provide evidence for the prevention and control of CRE. Methods

CRE stored in the bacterial laboratory of a hospital from 2013 to 2017 were collected and performed multilocus se-
quence typing (MLST), antimicrobial susceptibility testing as well as whole-genome sequencing, carbapenem re-
sistance genes carried in some CRE strains were conducted gene environment analysis. Results A total of 62 strains
of CRE were collected and 51 were successfully revived, including 30 strains of carbapenem-resistant Klebsiella
pneumoniae (CRKP), 9 strains of carbapenem-resistant Escherichia coli (CREC),6 strains of carbapenem-resistant
Enterobacter cloacae (CRECL), and 6 strains of other CRE. CRKP MLST mainly included 3 ST147 strains and 2
ST11 strains; CREC MLST mainly included 3 ST167 strains; CRECL. MLST mainly included 3 ST93 strains and 2
ST88 strains. 51 strains of CRE showed the highest resistance to ampicillin and cefotaxime, all were 100%. Distri-

bution of carbapenem resistance genes was follows: 1, 14, 18, 22, 2,10, 10, 2, and 2 strains carried blaxpc »
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blawps » blanpm » blaxpwms » blaxpwo s blaoxa: s blaoxato s blaoxass » and blaoxa e respectively. Genetic environment of

blanpwm » blaxpws » blaxpwo s and blanp, in different strains was analyzed, it was found that the genetic environment

of several drug-resistant genes was similar to the previously reported genetic environment, there was no significant

difference among strains. Conclusion Drug resistance genes can be stable in different CRE strains through horizon-

tal transmission, which poses a threat to the prevention and control of healthcare-associated infection.
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Table 1  Criteria for CRE susceptibility testing(pL/mL)

LRI 259 HIEES RO R
Sk A 5 (CTXO <1 2 >4
E£ % B m (MEM) <1 2 >4
B>k AL CAMEK) <16 32 =064
RKE R (GEN) <4 8 =16
ARV CAMP) <8 16 =32
BN R (TIG) <1 2 >2
WV 2 (CIP) <1 2 =>4
KB 2 (CS) <2 - >2
B3 % (FOS) <64 128 =256
57 T e B e (SXT) <2/38 = =>4/76
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Table 2 MLST results of 51 strains of CRE
Gt s Ry — 4t ST 43 %' b5 ARy — i h%) ST 434l

3B6 -1 Jiili 48 58 B A B — 201301 11 4G5 Jili & 5 & AA T — 201727 UK
3E1-2 i 48 70 T AA B — 201302 34 4H3 Jii ¢ 5o E A T — 201728 UK
3E3-1 Jiti 4¢ 7 TR AA T — 201303 UK 5A3 Jiti 4¢ 55 B AA T — 201729 UK
3E6 -1 fili 4 55 T AA T — 201304 UK 5A4 fili 4 35 T AA T — 201730 45
3F1 Jili 4 78 T AR B — 201405 UK 3D6 K 4 B — 201301 38
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3H1-3 fili 4& FEER AT — 201411 17 5A1 KGR H - 201707 UK
3H5 Jifi ¢ 5 B AR T — 201412 UK 5A2 K375 — 201708 UK
3H2 Wi %¢ 7o EAA T — 201413 UK 5A5 KR — 201709 410
3H3-2 Jifi 4 36 T AR — 201414 UK 3B3 FF 78 g #1 1 — 201301 93
3H4-2 fifi ¢ 50 T A 1 — 201415 147 3B4 [H 78 I FE 1R — 201302 93
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4A5 Jifi & 7 & A — 201518 UK 3C6 134 i3 A i — 201305 88
4B6 - 1 fiti 4¢ 7E T AAT — 201519 11 4H2 BV W FF 18 — 201706 UK
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4C2 Jiti 4 78 T AR A — 201521 UK 4D3 3 57 Hu kT B ERAF 1 — 201602 UK
4C5 Jifi ¢ 5 F AR T — 201522 147 4H1 I B B - 201701 UK
4C6 -1 fili % 5 A — 201623 392 5B1 RS BB - 201702 UK
4F2 Jiti 4 58 T AR A — 201624 UK 4E6 B R0 T # — 201601 UK
4F6 -1 il 4 50 T A B — 201 UK 5A6 i 5 SR SRR B — 201701 UK
4G4 Jiti ¢ SE B AA T — 201726 UK

BB BRASAE S B W I A AR FIE A TR, 200 B R EARA il 4, 4C1 — 1,4C1 — 2 AARAR 5 4C1 5 B TR bR & B E 45 RN
) 40 DUV B PR RR AR5 5 28 Ry AS ) 240 B ) LA R 4 35 0 2 5 Ry U 5 45 TR 0 IS A A3 T s UK R L5 R A

&3 51 # CRE By 2584s

Table 3  Antimicrobial

susceptibility testing results of 51

strains of CRE

YL 25 BUER () PARCD RO
AMP 0. 00 0.00 100. 00
CTX 0. 00 0. 00 100. 00
MEM 1.96 1.96 96. 08
€S 78.43 0. 00 21.57
TIG 72.55 0.00 27.45
GEN 25.49 3.92 70. 59
AMK 62.75 3.92 33.33
FOS 47.06 13.72 39.22
CIP 3.92 3.92 92.16
SXT 3.92 0. 00 96. 08

7 DNA B b, i — 2 Xt &k 3 4G5 5 pNDM-
HN380-IncX3 E’J%ﬁ%i‘%ﬁ;éﬁ [\ 76 blaxow: 11
W BE IS5 BN B9 1SAbal25 L 1 F i 7E insE
Bk 1S26 FF #0675 T 4AS5 W F pNDM-HN380 7 T
— Bk 1S5 BT 1SAbal125 1 b, 20T )E 5
7N 4 ¥R (4G5.3G6 ., 4A5 4E6) AT blaow BB I 5L
PRLER 455 UL 1] 2a, 3D6 T4 Bk 14 ik PR 3R 58 W) 5 £ 76 T
pNDM-KN-IncA/C I ) 5 X 25 35 A5 AL, AH b T 5
. pNDM-KN,3D6 il 2 — B 2l 18 885 bp A%
H Tn7 5% 5751, DLIE 2b,
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Figure 1 Detection of major antimicrobial resistance genes in 51 strains of CRE
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Figure 2 Genetic environment of strains carrying blaxpw.
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Figure 3 Genetic environment of strains carrying blaxpws
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Figure 4 Genetic environment of strains carrying blaxpuo
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Figure 5 Genetic environment
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