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Analysis on Drug Resistance of Enterobacteriaceae Bacteria to Carbapenems Antibiotics in Our Hospital
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ABSTRACT OBIJECTIVE: To provide reference for rational use of carbapenemeantibiotiCs jin the clinic. METHODS: Enterobac-
teriaceae bacteria were collected from our hospital during Jan. 2014-Dec.,2015; semiautomatic microbiological assay instrument was
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used for strain culture, identification and drug sensitive tests. Modified Hodge test and K-B test were adopted to confirm Klebsiella
pneumoniae carbapenemases (KPC)-producing and ESBLs-producing drug resistant strains. RESULTS: During 2014-2015, 1 035
strains of Enterobacteriaceae bacteria were detected in our hospital, among which there were 732 strains of Escherichia coli, 157
strains of K. pneumonia, 136 strains of Enterobacter cloacae and 10 strains of Serratia marcescens. Citrobacter freundii was not
found. E. coli and K. pneumonia were highly sensitive to amikacin and carbapenems, but slightly sensitive to most cephalosporin. A
total of 64 strains of carbapenems-resistant Enterobacteriaceae bacteria (6.18% ) were detected, among which there were 31 strains
of carbapenems-resistant E. coli (4.23% ), 30 strains of carbapenems-resistant K. pneumonia (19.11% ), 1 strain of carbapenems-re-
sistant E. cloacae (0.74% ) and 2 strains of carbapenems-resistant S. marcescens (20.00% ). The samples were mainly from sputum
and urine specimens, which were mainly from neonatal department and ICU. Of 64 drug resistant strains, there were 59 KPC-pro-
ducing strains (92.19% ) and 3 ESBLs-producing strains (4.69% ). CONCLUSIONS: E. coli occupies high proportion among En-
terobacteriaceae bacteria, and the number of carbapenems-resistant E. coli and carbapenems-resistant K. pneumoniae is in high lev-

el. Drug resistance of Enterobacteriaceae bacteria to carbopenems may be associated with KPC and ESBLs producing. Carbapenem

antibiotics should be selected rationally in accordance with medication indications and the results of drug sensitivity test.

KEYWORDS

J AT R 4N TR AL AR T R TR A KR A
DA RV BT VA AT R R R AT A 46, 2 B P Uk
YLt W EOR Y AR, B B2t Bl R R 45
Fl 2 Y 7 H AR M AT 259 S e ikl ez
N NPT 25 B4 H 25 Y B RN Bl 5% 5e B
A B Bk 5 5 M i (Klebsiella pneumoniae carbapenemas-
es, KPC) B Pk HC 451 0 386 i K2 i ik 7 25 I e il 259 L
AT B- N TR I (ESBLs ) fifi 48 52 T A B . KB IR 7
() B, 25 I AR TR T e TR R R R M o A BIE 98 %6 3%
Bt FF TR 200 T X Bl i 85 0 S T 24 400 PO it 25 15 5 a0
T4 0T, LA I R A Bk P 20 iR 2%
1 #REAZE
1.1 BEERKIR

R & e ity S 62 56 o0 245 AR n R L0 TS i , g
20144F 1 H —2015 4812 A faitiair R0 e . R ik
TR A AR BRI RV IR 2
3 VA ANRE DRV I R AR, HERR [R]— bR A i th 19 8
SR
12wy

Microscan Auto SCAN4 ¥ [ sh A Hrim 52 4 (£ [
PUTTF 20\ 5 3838 i B fs 1A (HE5 : 1004789980) |
M-H V- (FtE5-: 1004317340 ) g LR 3 A il A
RS w4 G 5 25 5040 R (FRBR QR AR A R
A ) AR AR K 54 B ATCC 25922 | Jili 9 v B {11
ATCC 700603 F14 15 B Jifd 7 ATCC 7853 Hi 2848 I
PRAGHG Hr AR AR
1.3 FHkER LERAHIRE

% FH Microscan Auto SCAN4 2} A sh i A= By 2 4%
PEATRRIRR S 3% S0 M 2505, 45 SR 4 e 2 e SE [ I
PRANSZE 28 bR b2 (CLSI) 2013 4E fRFRUES
14 FERRKEHIFRIE
141 PR Hodge kB % 0.5 22 [t B2 #0719 KR
T W R A1 AT T M-H AR v e s T fth 55 e 265
YRR (10 pg) , TG TR FP PR BRBURR G B R F 48 RSP 1)

2GS 2017 45 28 55 5 )

Carbapenems; Enterobacteriaceae bacteria; Drug resistance; Klebsiella pneumoniae carbapenemases; ESBLs

MG RIZ, T35 CTIEE 16~18 h J5 WAL L5 R .
2P AR R 5 R 2k 52 AR JE TR M B ORCR B L R
Hodge iR H6:45 J R B , BN RHAG HRk 7 KPC il .
142 AP (KB SRR AR EMR
) (55 3 B0 B vk FUH B o, 448 1 A T A 2 S A
F M-H Al b, 53 517 PR s e Sk 6 Al (30 pg) 5
Sk At BE/ E FE 4E R (30/10 pg) . Sk BERE (B0'ug) 53k
FE 15 /50 b 4R (30/10 gre) 240 2588048 1, 4545 (8] []
FE <24 mm, F237CC FEGA8520 h J5 WELah . #75r
i PLAEFRIT) 24 TR R A4 R e B AR AN B e 4R e i
SRR W I B P8 BT A% =5 mm, WK% 1 ESBLs.
2 R
2.1 BHERARRBELIEEMZAER

2014 —2015 4%, & B AL 43 B H A FF R FH4H 147 1 035
PR, Hod K 3% 7 0 732 Kk R SR (A B 157 Ak LB YA
AT 136 Bk BH T VD8 T8 10 AR, A H AR AT 1

Xof RS H 114 R 35 A TR R 2 i B AT R P i 24
TEOIEAT T %8, 455 8K, KB R EAb iR
5 KR e B A RN BT R AL ) R A ey (R
>90% ) s XA R VEAR IRPLFUAR il UK B
Titf i FF P el A Sk A6 A 28 S 71 24 40 1 R R %
IR (255 >60% ) o ili 28 v B 17 PR BT K- A2 ) ek
R, M 96.18% ; X A b5 e | 95 2 4% 1w AN e K g
(BB > T5 % 5 X KB 3 Sk A TR 28 240 1R 25 W 1 id 245
8 >60% , Ho ] Sk 18 UR i g EF B I AN Y T 2 %08
100% o KI5 B FIIG 4 v B A PR 2 1 D0 L35 1.
2.2 ARG HER

2014 —2015 4%, F& B 30 25 H I ik 75 B2 M 2 AT i
BT 64 1k (6.18% ,64/1 035) , Her it i 5 2507 25 K W
B 314K (4.23% ,31/732) (i BRI 2SI & 7e 1A
B 30 4% (19.11% , 30/157) (T ik 5 2 s 25 B Y8 A 1 1T 1
PR (0.74% , 1/136) F i i 5 B I 2 26 0 U0 75 1A 2 4k
(20.00% ,2/10) . 64 R 25 RAR S 25 H 64 51 & (AR
4T h~11 2 ) ER IR IRPR A, 2R TR A (19

China Pharmacy 2017 Vol. 28 No. 5 - 615 -



1K,29.69% ) , HUCH IRIBFRA (127K, 18.75% ) , LR 2.
®1 KBBERFEMGARBERENERE LY
H1ER (%)
Tab 1 Resistance of E. coli and K. pneumoniae to com-
monly used antibiotics (%)
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FN R 57.92 273 3934 80.89 637 1274
EEHIDE 6093 423 3484 8981 3.18 7.01

= RN KR 2
Note: “ — "means natural drug-resistance

K2 GARTIZ EHRHIARASSRIR 216

Tab 2 Source distribution of 64 drug-resistant strains

ik i TRk, %
V3 19 29.69
R 12 18.75
il 9 14.06
R/ 9 14.06
iRl 9 14.06
R 3 4.69
TEDRR 3 469
At 64 100

64 Ff i 24 T Bk T 8 T8 A= LN B (20 B,
31.25% ) , R M FERFH(15 8K, 23.44% ), FE WL 3.
2.3 THHAEK=EERL

64 BRIH 25 7 Bk, 2 B Hodge 336 52 BH 1 .77 KPC
HI AR 594K, 15 92.19% (59/64) ; 7 ESBLs I #44 3
P, 5 4.69% (3/64) , ¥ 034,

3 it
3.1 HEEBITEREERSHRMZAERS T

Bl 45 e T B M S B R 2 e ) LABHIG R T3z v
X LT 245 19 B A TR A PRt A R T i . 2014 — 2015
AR FR B A AT R RN B 1 035 B, AL 46 K % A 14T
(732 4% ) il 4 S B A1 (157 Bk ) I I AT 16 (136 #%)

- 616 - China Pharmacy 2017 Vol. 28 No. 5

=3 AKMARKMIERRZEDFHIME(%)]
Tab 3 Distribution of clinical departments of 64 drug-
resistant strains[strain (%) |

BE KIRARH WRERNE BB #R0ER At
HELNE 9(1406)  11(17.19) 0(0) 0(0) 20(31.25)
LR 2(3.13) 2(3.13) 0(0) 0(0) 4(6.25)
R 5(7.81) 10(15.63) 0(0) 0(0) 15(23.44)
AL X 1(1.56) 1(1.56) 0(0) 0(0) 2(3.13)
DfgghEL 1(1.56) 1(1.56) 0(0) 0(0) 2(3.13)
2B 3(4.69) 1(1.56) 0(0) 0(0) 4(6.25)
R 1(1.56) 0(0) 0(0) 0(0) 1(1.56)
INATE: 2(3.13) 0(0) 0(0) 10156)  3(4.69)
Mg 3(4.69) 1(1.56) 0(0) 0(0) 4(6.25)
PR 1(1.56) 0(0) 0(0) 1(1.56)  2(3.13)
WSRANEE 2(3.13) 0(0) 0(0) 0(0) 2(3.13)
YN 1(1.56) 0(0) 0(0) 0(0) 1(1.56)
HEd AR TER 0(0) 1(1.56) 0(0) 0(0) 1(1.56)
HE 0(0) 1(1.56) 0(0) 0(0) 1(1.56)
Bk 0(0) 0(0) 1(1.56) 0(0) 1(1.56)
b 0(0) 1(1.56) 0(0) 0(0) 1(1.56)
&it 31(4844)  30(46.88) 1(1.56) 203.13)  64(100)

R4 CARTIA BRI =EBIE SR (%) ]

Tab 4 Enzyme production of 64 drug-resistant strains
[strain(%)]

BN KBRAE  WREENE PR _ZRD A

JEKPC 28(4375)  28(43.75) 1(1656) 2(33) 59(92.19)

¥ ESBLs 2(3.13) 1(1.56). 0(0) 0(0) 3(4.69)

&it 30(46.88) %, 29(45.31) 1(156) 2(3.13) 62(96.88)
FZlm v T CLORK ) , 5 SRR [B] A —2, i

SR, RIS TR A R e /A X H R 2L Sk

T TR 2R S P02 W () i 24 SR 28 2 60 % |, 1T X6 Ak 7
BRI ISP 25 P AP OK R 2 R USR5, 5 S0k (6]
HAR 5,

F 2% 1RO, 0 R 5 7 A s SRR A L Bl 7 R M S
U 25 FEBTOK AR A2 R P ARt s L D Sk 7
PO T U A Bk 93.99% 84.43 % Fl1 78.96 % ; Xl fili 8
i AP T R U B i T B 0 ISP IR 25 W) B AR BDOK
B ZESRGRVD B PRI T AL RTUR PG AR A L
Ry h 96.18% .89.81% .80.89% F161.78% . JL i
B A PR s e AT FH AP B 2590 S ol L A i
PR8{8E FH B- V9 T Jie S 470 11 24 1363 9 A T J e A 5
PABK R B AR ) A SR T 2P0 B 259 B 6 A A T
PP U B i T IE R R, JLRHIG RV
LR 5 s T T B TR 25 ) T RE X LB CE K B A
W, 38 H L ASVE R LR 2 . TR, B LRI PR W AR
P 2506 25 Rk FH S J 7 T 8ip- e 2R 2 5 &
TRt 31 790 £ 2 3R AR e Atk el £ 2 ek ) 252 5 7
o R BT TR ANME RS BT AT T M
BN EALY
32 HRMinsESHERGTERAFENKHER

FRE AT H T il 7 2045 20 TR 25 P R Pk 64 ke, e
T B 57 B 94 2SR o 5 7 AT 31 4k (48. 44%) T} B 7 B M
i 48 T E A T 30 Mk (46.88% ) i ik 75 B M 25 BH Y

2GS 2017 AR5 28 145 5 )



FFTE 1Ak (1.56% ) F ik 75 8% 0 25 56 0V 1 2 #k
(3.13% ) , I LA e 7 25 M 28 R 3% A ol 2, 5 STk
[TH R

64 PR i 25 PR BE 35 ok IR T8 A= LR (20 B,
31.25% ), HAP{EAFE R, 201548 1 —2 H P H
TIREG IR 40k, 20 IS IE T 4 L. Horp 15 L4E
WA h AT W AEBEIT ] <48 h, KeA n] HEBR B YL ; 5 41 3
BB L, 1R H i 24 i 98 vl T A B, 2 GG H i 25 K i
B BT LR SR A PR 259, A
Sy it 24 T AR G R HE BRS 2h W G e R T R
TRITI 25 bk A B JERL, AT RE 577 5 s e f b &
A IR 5% 5 TR, P T 5 AR (Ui s 2% 551k 2e |
PR AR ) TR AT IR ATLAE FH e ) 2o K
oG 1 PR 55 N B AL S 5 | %) R R g | DA R R FA
B35 PR 24 A0 T B 7 A R 1t 2 3k T 2 e L £ 7
N 22—

Fo - TR R A0 R X i 7 R M S B TR 24 0 T 24 1 L
A fig 5 @Mk KPC 8¢ ESBLs H[7] B & -4 MEAL 8 11 1
FIRBRA LY TR RN X R T B
254 B TR 25 LA X I R A B R 2 B B
X o ABFSE R ik B Hodge iR 36 A K-B 32, 2646 7~
KPC K7 5% 75 i 28 £k 7 KPC fili 48 vi B {11 181 28 #k L 7
KPC BB B AT ER 1 Bk = KPC SV 5 7 2 7 .7 ESBLs
K357 B 2 MM ESBLs Bt so i 1A 1 bk X328
TR ¢ W FF B8 RL 4 TR X B R O ST 25 T RE S B R S
KPC flESBLs A5 5. KPC J& A /K ffifilk i ImdS BL A 24
Y% PN T i T, 2 A 225 DR Dok A% 3 R
[7) T e ) 2 e RV B0 2001 4 TR 2 ARG %o 30 i
B i 2 R el TR, B S JLAR I A A HLEE
5 BIREEIEIR N T A E A VBN LR RHE
Bt , L7 I 568 X6F sk 7 25 04 2 0 T 24 T 2 ML T 24 2K 4
T 2 ERABESE o

T B S DU 2 ) S 1R T 2 E A 25 B AT R4
A T UG (B A K 20, AR AR DR it B 7 B 0 25 B T
B0 TR ARG HE SRR AR BT, PR T IE 2 R AR A A
SRV M 24 8 2 EE N 2 (P RRAE , R s f 35 B A TG 24 ]
PR REE , 45U 259 B R TR I R HED T,
FZEM 24 BRI IR IRIA YT, 2B I (1) SE K4y
TERFR] . X TR B 2 25T o, U B I 24 VR B R
e AP B R B (MIIC) Fp 2 st (7] o1 45 25 i) B sk i) 4 27 43
FE (9% fToic) =40% Bt , HA TR FIGER . (2) i F 2%
W E. JLEH HZEEE B AFIR N 2.5 mgkg, ivgtt,
q12 h; A5 EAGPRAAF PR I 259k B, v Je 4 T 23
Z E A farfE 5 mg/kg" ™, ()RR R . WHPTE
25 2R AT G AR T 251 . BRI, BRI AR R
PR BR , K 250 AT IR §r ik P Bk 2 R B4 HoAth

2GS 2017 45 28 55 5 )

ARG ST T 245 AT BRI B e,

25 b RTik B AT RN i LA R A 1w 3 H

TS Btk 77 e e 24 DR 6 A T RV e 75 85 M 2 Ml 28 e R A1

TR RSt ECER 22 | B0 I R L A% S AT 1T 24 10 i PR

I FH A8 S S 0], 2 — 20 i X470 TR 24 G BN A A

PR 08T E 2 i it R A R VAR T 25 4R 1E

JERA W R SRR 25 ORI 4 R G B B R 25

Wy, W D AR 24 1 7 A D E TR e N 58 SR

Sk

[ 1] SRBE, A8 A9, XU, 5. FRBEmAT a4 v 0 i 75 25
I B 25 B9 25 40 AT (0], 7 B 25 4%, 2015, 26
(14):1942-1944.

[2] RWAER, IMEA: SRR, 5. 344 BRI R H UL I = )
O3 A B L 25 43 M (7). 18 PRk B0 BB 42 4 &, 2011, 32
(8):851-852.

[3] Clinical and Laboratory Standards Institute. Performance
standards of antimicrobial susceptibility testing[S].2013—
01-30.

[4] DAMBEER. A G R EHEAEIEIM] R EE &
KA A, 2006 : 378-379.

[5]1 F07, R0, Wi, 5. Febe 20002012 Sk a7}
YRR 25 R SE[I].F B 2545 12013,24(46:4357-4359.

[6] WIFE, RIEDRGTRA , 5. 2014 4 CHINET H [ 41 5 i
245 PRl I R e e g7 & &, 2015, 15 (5) ¢
401=410.

070 S0, TR, Ao, 2014 4FH [ 15 KBB4 B
P FF BRI 24 1 W0 43 BT (7). 4 A 40 &, 2015, 54
(10):837-845.

(8] FA4b, Budlfh, WU/, <5 it SIp e 5w il 2 e 7 {F 7R
Iy TIRATIG A ST AR IL R AT R )] 2 E F 16 R 5
#%,2014,12(1):18-22.

(91 AN, SREGIR I, 3 BT SR I 25 AT R 4 s
TS 245 AL T R (0], o B A A & 4 &, 2012, 37(8)
623—-627.

[10] /NJ5, Ui, A H3E, & Wfsk T B AT Rk 40
P KPC-2 5 NDM-1 JE [R5 [J]. o 4 BB 1 B e 22 2
%,2014,24(11):2601-2606.

[11] Daikos GL, Markogiannakis A, Souli M, et al. Blood str-
cam infections caused by carbapenemase-producing Kleb-
siella pneumoniae: a clinical perspective[J]. Expert Rev
Anti Infect Ther,2012,10(12): 1393-1404.

[12] Tamma PD, Newland JG, Pannaraj PS, ef al. The use of
intravenous colistin among children in the United States:
results from a multicenter, case series[J]. Pediatr Infect
Dis,2013,32(1):17-22.

[13] e, i a5 2 04 S 1 A TR RH 20 TR I % R T 7 %) 3R
[J].5F B L AH E $,2016,23(1): 1-4.

Uik H 191:2016-04-26 & 1m1 H ]: 2016-07-04)
€Ly ST i)

China Pharmacy 2017 Vol. 28 No. 5 - 617 -





