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SO AR A 7 25 A2 RS . SR A2t B PCR 7 A 5 At 25 26 K KPC . IMP . VIM \NDM-1 F1 OXA-48 7E CRE B kE iy
Fik, &R I/ E 2034k CRE B #E, Horp 2016 4F 44 CRE BEAG 1 46 Bk, 7 1 %4 0.599%(46/784 9), 2017 4F-424F. CRE H
H 84 Bk, K 2K 47 0.93%(84/901 1),20184F 1 H 29 H CRE WK 738k, Kt R K 1.33%(73/547 3) s b AR R LR b AR g
T, 4 71.43%(145/203) ; It RBF 2 50 A5 LR 3, 15 30.05%(61/203) s AU RS LU 2 78 TR AA T N 32,15 57.149%(116/203)
LS TR CRE X B 75 B2 08 20 1 25 W 0 e 15 B TR 25 285 100.0% , X7 JE At 55 1 A i 25 28y 82.27% , % Sk T e AR TR 245 28 g
95.07% , Xt M B2 24 Wi 24 243390 Ay 22 8 5 VD 2 44.33% , IRTR TP 2 19.24% 5 X BTk B2 (U R B i, o 77.34% . 203 Bk
CRE Rk A NDM-1 ZED4 938 BRI B R 78 Bk, 15 38.42% , KPC X PRI AT 49 8k, 15 24.14% ; Hedr NDM-1 F HPC [&] i B
F 191, 15 9.36% ; IMP £ PH FHELLA 56 Kk, 15 27.59% ; OXA-48 K2 PH B LA 20 ¥k, 15 9.85% ; R4 HH VIM i 25 3 4, 4518
CRE T 2™ 8 , it 25 55 L NDM-1 2k 3 I RS AE B s i 24 Waill , & BB i 24540
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Abstract: Objective To investigate the distribution, drug resistance and genotype of carbapenem -resistant enterobacteriaceae
(CRE) in hospitals, and to provide theoretical basis for clinical treatment of CRE infection.Methods CRE strains collected from
January 2016 to September 2018 were identified by Vitek 2-Compact automatic microbiological analyzer.The expression of five re-
sistance genes KPC,IMP,VIM,NDM-1 and OXA-48 in CRE strain was detected by fluorescence quantitative PCR.Results A to-
tal of 203 strains of CRE were isolated. Among them, 46 strains of CRE were detected in 2016, the detection rate was 0.59% (46/
7849) , 84 strains were detected in 2017, the detection rate was 0.93% (84/9011) ,and 73 strains were detected from January to
September 2018, and the detection rate was 1.33% (73/5473).The specimen type was mainly sputum specimens, accounting for
71.43% (145/203).The clinical department was mainly pediatric, accounting for 30.05% (61/203) ,the bacterial species were main-
ly Klebsiella pneumoniae , accounting for 57.14% (116/203).The drug sensitivity results suggested that the resistance rate of CRE
to the antimicrobial drug imipenem was 100.0%, the resistance rate to ertapenem was 82.27 %, and the resistance rate to cefazolin
was 95.07 %.The drug resistance rate to levofloxacin and ciprofloxacin was 44.33% and 19.24% respectively, for the highest of
which was amikacin, 77.34%. Among the 203 CRE strains, 78 strains were positive for NDM-1 gene amplification, accounting for
38.42%.49 strains were positive for KPC gene amplification, accounting for 24.14%.Among them, 19 cases were NDM-1 and HPC
positive at the same time, accounting for 9.36%.56 strains were positive for IMP gene, accounting for 27.59%.20 strains were posi-
tive for OXA-48 genes, accounting for 9.85%.VIM resistance gene was not amplified. Conclusion The drug resistance of CRE bac-
teria is severe,and NDM-1 is the main drug resistance gene.Clinicians should strengthen drug resistance monitoring and select anti-
biotics reasonably.
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1 #BEFE
1.1 BEHREIRE U 20164F 1 H 2201849 H =
NN REBE BT 112 BAE Bedin A 43 25 1% 3F 5 52 it ik
T B M 2 AT B R 41 1 203 #k L 2R Vitek 2-Com-
pact 4> F SRV o BT AGHEA T 550, 4 ¥ (0 4 2K
I ATCC25923 Fl K 735 45 T ATCC25922 4 Ji 45 I
PR (AR ERAE) o RUARDFGY 205 S A TR 27 e R
TERHEEEZ S A
1.2 FENSEMRF 2 [ EY i GLE
M EIRA YA ] DNA $EGAH & (EAY T4
BT, SERF 286 % 5 PCRAX (SE[E ABL/A ] ),
SYBR Green ¢ Y64 E (SE[E ABIZAF] ) , B BVIH T 1S
T (IR 2 i s A B AT o SISOk %
51, I i B A T A HEARAT BRA Al A, WL
*1,

R E AT 253 R PCR 5175 K=K 3

AR Al KRR MR AM/Er e, L
KIAIRA T ATCC25922 A JF ¥ TRIAK , 45 5 K1 W Fn 43
MrZ: B8 2012 4F CLSUARAR IR HEEAT o 2 R Hodge
RS SR T

14 HAEEPCRY EBHREEFRBMAER X
FH DNA $2 B0 57) & 2 B CRE B8 #k 3% [F1 41 DNA, 1)
P 1RS48, K SYBR Green YoRE #1752}
P AE fiE PCR R I itk 75 B s Tl of 24 5 1), T i) 20
L KW AR Z& : 2XSYBR Green PCR Master Mix 10
pL, 1E 1 514 (10 wmol /L) 1.0 wL, 2 [ 51 4 (10
pumol/L) 1.0 pL,cDNA 2 uL,ddH20 6.0 pL, fit 20
wlo R 45494 °C, 10 min, | MG, 94 °C, 15
5360 °C,60 s, H 40 MEIR . FFY 48 S0 25 o5 L I
T IELR A FAL , BG4 S R A ST AR
F B A G 818 (Cycle threshold, Ct) , F38 7 B {E
JEFRAIBES A, LA Co . < 35 HIWTR B

2 #R

21 CREHE#MEZE M20164-1H FE 201849
TR BE 53 85 L0 B S T TR A B A T 25 434, Sl
3 []— 9 A [m) —35 57 43 3 1) 7 A2 T R, 2 3203
PRXT CRE MV i K e mi J sl 5 i s 24 1) TR AR , BT A
PRIR A R R Hodge 130 7E4 T 7 B 7 25 s A0
k. 2016 4E AT A3 B I T bR R 7 849 Bk, 41
2 CRE B 46 ¥, CRE B K HH %4 0.59%(46/7 849) ;
2017 4F A FE BB B I TR AR S 9 011 B, 5325 CRE
i 84 %, CRE H K H1 3 4 0.93%(84/9 011) 2018 4F
1 29 1 A FF #RH 3 B i RS S 473 Bk, 43 B CRE
B 73 #k, CRE B A H R 8 1.33 %(73/5 473) . 2016
4E1 H F20184F9 H CRE B B &K HF 5 0.91%

L F3(5°-3") P BE Ibp
NDM  iE[1514: GATCCTCAACTGGATCAAGC s (203/22 33%“)_ o ‘ ‘
JZ 117314 : CATTGGCATAAGTCGCAATC 2.2 CRE B#RIRAFRIES B R R 203
KPC  iE[5]4): ATATCTGACAACAGGCATGAC o5 PR TR Bk 7 25 5 2 I T B 8k 40 1 B A 2R TS ) Iif R
JZ 11514 : CCAACTCCTTCAGCAACAAA BEE DIRWAR A R 3, i 71.43%(145/203) 5 Hk
VIM  iEfI314: TCTCCACGCACTTTCATGAC s Jg R BRI FRAS , 5 14.78% (30/203) 5 55 = R 43 W
J1815 14 : GTGGGAATCTCGTTCCCCTC WIkRAS . 5 5.420 (11/203) , =% & 5500 91.63%
IMP  IEM5#: GGCTTAATTCTCGATCTATCCC - (186/203) . W% 2.
J 181514 : CTAGCCAATAGTTAACTCCGC
OXA  IE[13%: AGGCACGTATGAGCAAGATG . &2 ﬁ'ﬁ%%i %ﬁ%ﬁﬂ?”@ﬁﬁ%%ﬁﬁ%%
15149 : TGGCTTGTTTGACAATACGC Sy A IGO0 A R L
) B FRASRIE TRIREL ¥4 BY /%
13 HESEMEWEBELE KA Viek2- o s p—
Compacté H sl il AE Y2 e S 25800 i R G0 A R Hh R 30 1478
AT 58 M 250000 M o DU 25046 - vk g 22 1A Sy 11 542
E’%jhﬁ{’/"%\%?@ﬂ%$$\%@ﬂﬂﬁﬁ\%ﬁ@%\%?ﬁ k4 1 7 3.45
PORR/At e B A0 JE A R Sk AR Sk A RE (= e 6 2.95
RPEAR IRPLVG AR AR R TR R LULEES 4 1.97
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23 CREAHEIGREKMESMIER IHKRE D10
PULRR 3, 5 30.05% (61/203) 5 Fyk & J4E W 4
2=, B 44 Bk, (5 21.67% (44/203) 5 IR AMERE
MR S22 B R R 51 7 12.819%(26/203) |
9.36%(19/203) .8.87%(18/203) 1 8.87% (18/203) ,
HolRb g3t 178k, 5 8.37%(17/203) , EAALFE 3,

R3MBTE REIGIAT BB B e PR 2

I3 ARG O S L
= a3 Fa % L/ %
JUEH 61 30.05
AR E 44 21.67
WIRAE 26 12.81
MR 19 9.36
2iLF 18 8.87
IR 18 8.87
JihEa et 6 2.95
IR 5 2.46
FESZF 3 1.48
Mz HR) 2 0.99
THALFRE 1 0.49

24 CREHEFESMIER 7F203 Pk CRE Hibk
e, DA 98 s T AT B o 3 5 57.14%(116/203) , H
RGBS, 5 25.62%(52/203) , 58 = =S
FFE&, 5 9.85%(20/203) , B4k L3 4,

R4 TR SR IHAT RRHH B AP oA S i
i J5L A TR Fa I /%
Jifi 9 5 B AT 116 57.14
PN 7p S 52 25.62
PRI 20 9.85
SV AT I 9 4.43
PR TR AT 6 2.96

2.5 CREZHAEZAWEEMYE 203 BT CRE 41 5 %)
18 Fpi FHPL B 259 1 25 B2 SR b, CRE Tiid 26 %8 4
50.00% MIPLE 259 1270, 5 BE 66.7%; XK
BB B PN e I 245 S 300 v B8 Tt 2, %o IV e i v 11
it 25 2% 3k 2 100.00%, XF J Ath £ B 5 i 25 % A
82.27% ; %f Sk AL AR 245 5 95.07% , % Bl oK | &
FRRIECR B 5, A 77.34% 5 4 — AR R (ki
M5, Sk 760 R AR Sk A6 At B ) i) 5 3k i 24 5 3 7
75.00% LA b, X} RPN Vb LR K R K A0 AR M A
U BRUBCR IS E 60.00% VA F . WLEES,

26 CREAEMHmEEHFBERKLI 203 bk
CRE TR # " NDM- 1 & PR 4 3 BHE 1) B AR A 78 1%
17 38.42%, KPC &K PHM: I AT 49 £k | h 24.14%; 1
1 NDM-1 1 HPC [A] s BH 2 19 6l , 5 9.36% ; IMP

RS 203 BRIGAR T REME AT R R X R

SN ESLY D e
P R (S) A1) 25 (R)
WAL USRI % MREL TARI% BREL TH252%

R 0 0.00 0 0.00 203  100.00
W 22 K] 17 8.37 19 9.36 167 8227
LWEERIPE 98 4828 1S 7.39 90 4433
Ak 10 4.93 0 0.00 193 95.07
DSl 48 23.65 0 0.00 155 76.35
SSTNIE/N 33 16.26 1 0.49 169 8325
WP R 127 62.56 37 18.20 39 19.24
;ﬁﬁgfg/ 29 1429 24 1182 150  73.89
JEAbRE R 35 17.24 1 0.49 167 8227
SR 41 2020 50 2463 112 5517
kA E 27 13.30 1 0.49 175 86.21
T ERAILYEN 24 11.82 5 2.46 174 85.72
GAITER 73 3596 50 2463 80 3941
TR e 100 49.26 2 0.99 101 49.75
B AR 157 71.34 4 1.97 42 2069
Al 50  24.63 0 0.00 153 7537
RK#ER 130 64.04 5 2.46 68  33.50
f}ﬁgm 7 3.45 5 246 191 94.09

FEPR FHPEIEA S6 8K, b7 27.59% ; OX A-48 JE [K BH A 3
20 Bk, 15 9.85%; AP HE WL VIM i 25 5L A, L
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HEH A MR B %/%
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VIM 0 0.00
3 it
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il T 30 L S A A AR AR o
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T 251 CRE FEGIHLZ:

CRE 21 i N BL % 40 1 ok & E 2ok B LR, 5
30.05% , 1X 5 JE #0525 S HGH 1 45 R —50, — Jr T
e N LRHE R B Rl = FBER AL, 55—
J5 T AT R A4 S e dR Be LR FH 25 AN RIS, o7 AR B 1
PRZGHEE A B2 . CRE 40K H 11N F
i RFFE , 6 MR Rl IE R BRAS , 2 7% CRE 4B 1T 5
A2 AL FIRYE . CRE B AR LU 4 52 B A B N
F, 5 57.14% , 5 T P4 OB 25 1 — 30 SR I IR
43 HH I AR v TR AT PRI AR A 24 s R PR 24

2SS AT K I, 203 Bk CRE B %R £ 8t
TR 2 Ptk 25 3258 R, ) Sk FEL R BR TN 24 3R 95.07%
FEIG PRIGYT I 07 3kt B0 358 PR 25 . KBk R 2
FIERURCR e, M 77.34%, AT REJE 1% 2K 25 ) B #5¢
5 HERE PR VS R, I IR iz 25 Al 14 /0, Tif
2y /b ST H R IR 7R A T AT
e el % 2K 25 . XNV B RAKKER
)RR, BRI TE 60.0% LA I

T B M T — P BB /K A S0 5% g S B
M SFPLEE 2P0 B- N BERE G, B4 HE A B.D =28
fiti , Horfr A 26 KPC i, B 2 IMP H1 VIM 45 &
fii'", DA OXA-48 HIME >, 2009 4F , —Fugi ALY
4 )8 B- DI R , 9 i 44 R B 1 B - B - PN TR it - 1
(NDM-1) , M 1 {5 B3 75 S L 55 P8 DR SR % 5
PRIBBRAS 23 25 19 fili 48 5 B 0 B R i, |
NDM-1 A9 B R ARGE J5 X — 5B (R 7 R s A 22
A EIZEG Z2 B0 2% BT o R s AR T —
(B AR ) B MR 1Ry T BRI R B, Z
e T B 07 T 1) DR R A 25 36 DR T T R
SR TORE I XA T 22 F i 25 56 R B 25 HoAh 2
T ARG R H PG E 1 PCR B X CRE T
PR 245 A ok 35 PR AR A ARG, L I PCR T ERL Kk AH
SRR E O, HLZ5H 2 5 I, 16 A KO
FOREAKG I . CRE B bk NDM-1 R [H FHPE Y B kA
78 Bk , i 38.42%, KPC & [A PH ¥ L A5 49 #k , /5
24.14% , 7~ Bt CRE B LL NDM-1 fil KPC 3 [H #1
7, A BYBF T AR R R 2 A7 2y,
Wiy T B AR A T

Zx b, 3R B CRE W it 253 7™ 6, i 245 56 5 DA
NDM-1 Fll KPC 2y =, Il PR & A5 87 i 5 i 24 s, 5
FRIEPEDTR 254 , Bl 1k T 25 MR TEBE P ALAB I T o
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