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Analysis of bacterial distribution and drug resistance of carbapenem-resistant
Enterobacteriaceae in a children's hospital from 2015 to 2017
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Abstract Objective To analyze the distribution and drug resistance of carbapenem-resistant Enterobacteriaceae
(CRE) in clinical specimens in a tertiary children's hospital, and provide reference for clinical anti-infective treatment,
prevention, and control of nosocomial infections. Methods The drug susceptibility data and related data of CRE
strains were collected from clinical specimens of hospitalized children from January 1, 2015 to December 31, 2017,
and the data was statistically analyzed. Results A total of 723 CRE strains were isolated from clinical specimens of
hospitalized children. The total detection rate was 15.47%, including 590 strains of Klebsiella pneumoniae, 77 strains
of Escherichia coli, and 15 strains of Enterobacter cloacae. The specimen types were mainly 535 sputum, 43 blood
sputum, and 35 alveolar lavage fluid. CRE strains were widely distributed, and the main sources of the departments
were neonatal intensive care unit, premature infant ward, and pediatric intensive care unit. The resistance rate of CRE
to B-lactam antibiotics was more than 90%, and the resistance rate to antibiotics such as aminoglycosides, quinolones
and tetracycline was less than 81%. Conclusions The detection rate of CRE strains was high. The clinical distribution
of CRE was extensive and the resistance rate to commonly used antibiotics was high. The monitoring and prevention of
CRE should be strengthened by Multi-sector linkage, and antibacterial drugs should be used rationally.
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FL4H T (carbapenem-resistant Enterobacteriaceae, CRE)
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2.1 2015—2017 4F CRE ¥tk i = 0,

201541 1 H—20174 12 A31 H¥:EH
JaAT e 4l 4673 #k, HH CRE Bk 723 ¥k, SAGH
RN 15.47%, 2015 4 CRE (IR HE N 16.71%, 2016
fE CRE f& K8 17.87%, 52015 ML LF, %
FLG I #E X (P> 0.05); 2017 4 CRE K HF N
12.63%, 52016 FFAHELTFE, ZRASRIFEX (P
< 0.05). %4 CRE It H R ILE 1.

2.2 2015—2017 4 CRE Wtk 1 4,

723 tk CRE [ Pk £ 4. il & v 8 A W 590 #k
(81.60%), KIHIRAH 77 % (10.65%), BHIEIHATE 15
B (2.07%), PERRTCEAE 13 Bk (1.80%), 7S HF i
7HK (0.97%) 9 IRFFIEBRAT B 6 & (0.83%) KIDITH 5
Pk (0.69%) %5, K FERE H CRE B i Fo 2 A3 15 0 L

&1 2015—2017 4 CRE 4@ HZ
Tab.1 Detection rate of CRE bacteria in 2015—2017

R i

P H%%l;;\r,ﬁi CRE*%HHEI/ B P
2015 1221 204 16.71 19.874  <0.001
2016 1584 283 17.87

2017 1868 236 12.63

it 4673 723 15.47

2 20152017 4= CRE BHK B A2 A0 S A B LE
Tab. 2 Distribution and composition of CRE strains in 2015—2017

n— 2015 4 2016 2017 £ &1t

n % n % n % n %
JIFi ¢ e 7 A B 160 78.43 225 79.51 205 86.86 590 81.60
PN7ES 30 1471 32 1131 15 636 77 10.65
3V kT oA 5 245 6 212 4 169 15 2.07
PR AR 2098 7 247 4 169 13 1.80
eV 7L aa | 0 000 3 106 4 169 7 097
IR IRATRR IR AT B 3 147 3 106 0 000 6 0.83
W 1 049 3 106 1 042 5 0.69
A ARG 0 000 1 035 2 08 3 041
FHR YD 1 049 1 035 0 000 2 028
A B 1 049 1 035 0 000 2 028
oAt 1 049 1 035 1 042 3 041
it 204 100.00 283 100.00 236 100.00 723 100.00
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723 #k CRE BHRIE A AFRE, Hd: B
JUEE M7= 171 £k (23.65%) 577 )L 55 133 #k
(18.40%). WRHEH % 115 ¥k (15.91%), CRE BHFEH
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KGR ER, 2015—2017 FEFFESLH6 H CRE
Pk 723 ¥k, S HEN 15.47%. B 2015 FEH1 2016
£ CRE 16 Hf F ¥ K F 16%, 2017 4 CRE # i %
12.63% 5 2015 £ F1 2016 A4 H R T, X5
2017 FERPLEREE R SRR ZEY
S0 v P E A T v e, BRI 2
i 24 TR AH DG 22130, ISR PT B 2 & BN, AR A%
UFEE S5 N 0 T T A T B R B i Tt 7 S 55 T A K
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Tab. 3 Constituent ratio of the speciments sources of the CRE

from 2015 to 2017

B 2015 4 2016 4 2017 4 Eit
(%N

n % n % n % n %
R 136 66.67 220 77.74 179 7585 535 74.00
I 16 784 16 565 11 466 43 595
a9 441 10 353 16 678 35 484
PR 11 539 13 459 9 381 33 456
Jie s 15 735 10 3.53 7 297 32 443
lilRER(T 5 245 4 141 4 169 13 1.80
JiE K 5 245 4 141 0 000 9 124
PICC % 3 147 1 035 4 169 8 111
WaRlAY) 2 098 1 035 2 085 5 069
Fefd 0  0.00 3 1.06 2 085 5 0.69
i 7K 2 098 1 035 2 085 5 069
&t 204 100.00 283 100.00 236 100.00 723 100.00
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Tab.4 Constituent ratio of the departments sources of the CRE

from 2015 to 2017

2015 4E 2016 4 2017 4E it
Bl

n % n % n % n %
BAELEEMRY S 55 2696 72 2544 44 18.64 171 23.65
K7 )L b 8 392 60 2120 65 27.54 133 18.40
MR 36 17.65 41 1449 38 16.10 115 1591
FAE LN E 23 1127 19 671 19 805 61 844
ShEHE = 27 1324 15 530 9 381 51 7.05
ANEE LI s 11 539 12 424 17 720 40 553
LR 6 294 11 38 9 381 26 3.60
LI R 2 098 13 459 9 381 24 332
W RSN 5 245 9 318 4 169 18 249
Hg.Co bR} 8 392 3 106 2 08 13 1.80
WA AR} 4 196 4 141 1 042 9 124
B B R A 4 196 2 071 2 08 8 LIl
HF 4 19 2 071 2 08 8 Ll
o} 0 000 6 212 2 08 8 1.l
s E 4 196 4 141 0 000 8 LIl
FLESTaP 1 049 2 071 3 127 6 083
HA AR 1 049 4 141 1 042 6 083
RBLEETH 2 098 1 035 3 127 6 083
Jiggg S 0 000 O 000 4 169 4 055
A LAMEE 2 09 1 035 1 042 4 055
My et 1 049 1 035 1 042 3 041
H G A} 0 000 1 035 0 000 1 0.14
it 204 100.00 283 100.00 236 100.00 723 100.00

&S5 2015—2017 4 CRE B#RXTH WLITH 25 251 (%)
Tab.5 Resistance rate of CRE to antibiotics commonly used in
clinic from 2015 to 2017 (%)

2015 2016 2017 S

(n=204)  (n=283)  (n=236) it
RN 100.0 100.0 100.0 100.0
IR P4 A 99.0 98.9 97.0 98.3
Ra] BLPUAK / o 4 4R 98.0 98.6 97.5 98.2
FRTIAR / FPEH 99.5 98.9 97.9 98.9
WRFEL PE K / =W EEIH 97.1 96.1 93.7 95.7
Sk famenth 100.0 100.0 100.0 100.0
Sk fhng 98.0 98.2 94.9 97.2
Sk 99.5 99.3 97.0 98.8
SkAtant 5 99.5 98.9 96.2 98.3
Nl 98.0 93.7 93.7 95.0
W HERE R 85.8 94.0 98.7 93.2
LA 90.7 94.7 95.4 93.9
FioR-R & 64.7 50.2 58.6 57.2
RRFEH 83.7 72.9 772 774
HHE 79.9 717 83.5 80.3
AR 77.7 71.3 82.6 79.2
52 77 T fig PR R 29.9 30.9 224 27.5
AER 69.1 59.9 45.0 57.9

UIEZS 27.9 29.9 22.0 26.6
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