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Analysis of the Distribution and Drug Resistance of Multi-Drug Resistant Bacteria in Neonatal Ward

Xu Hao, Wang Yunfeng, Si Peiru, Shao Yan, Zhu Yanling ( The Third Affiliated Hospital of Zhengzhou University , Maternal
and Child Health Hospital of Henan Province, Henan Zhengzhou 450052, China)

[ Abstract| Objective: To analyze the clinical distribution and drug resistance of hospitalized neonates multi-drug resistant bacteria in
Maternal and Child Health Hospital of Henan Province from July 2016 to July 2017, and provide a evidence-based medicine for clinical
rational use of antibacterial drugs. Methods: Bacteria identification and antimicrobial susceptibility test were carried out by using the
method of Zhuhai Deere DL-96 system and manual experiment. Some drug sensitivity tests were combined with K-B paper diffusion
method. The results of drugs susceptibility test were interpreted by the American CLSI standard. The data were fed into WHONET
software for statistical analysis of bacterial distribution and drug resistance. Results: A total of 1,754 positive strains were detected from
July 2016 to July 2017. There were 337 strains of multi-drug resistant bacteria were detected, the detection rate was 19.21% . The
highest proportion of carbapenem-resistant Klebsiella pneumonia ( CRKPN) was 45.70% . The cases of multi-drug resistant infections
were mainly distributed in neonatal intensive care unit, and the proportion of CRKPN was the highest among all the resistant strains in the
neonatal and children ward. Compared with the normal neonatal ward, the positive rate of multi-drug resistant bacteria and CRKPN was
statistically significant in NICU (P<0.01). Compared neonatal ward with children ward, the difference between the positive rate of
muti-drug resistant bacteria and CRKPN was statistically significant ( P<0.01). Drug sensitivity results showed that the resistance rate of
Klebsiella pneumoniae to ampicillin was 100% , and to piperacillin was 80.3% . The resistant rate of Klebsiella pneumoniae to
carbapenem antibiotics ( meropenem and imipenem ) was as high as 65.2% , and to cotrimoxazole was the lowest of 28.8% .
Conclusion: The infection rate of multi-drug resistant bacteria is higher in neonatal ward of our hospital, which is mainly resistant to

CRKPN, suggesting that the monitoring of multi-drug resistant strains and the supervision of antimicrobial agents should be strengthened.

[ Keywords | neonate; multi-drug resistant bacteria; carbapenase-resistant Klebsiella pneumonia

ULAFR, F TR 25 W 1 3l 1 T 200 R T 24 2
oA 2SR PRATURE SR Y7 ) PR RURIE S5 TR iR 24 7 ol 2
BRI L T 25 R B AE T . 2 F 25 B (multi drug
resistent organisms , MDROs ) 3= %2 J& 5 X Il R H i =2
o =D - FUE 2 R B 25 AR B, %
R 24 T 2 22 A IR g JR 4 14 T 200 SRR, IO 70 1 24
Wil B TR e v M A Ok B T AR L LR
B LR AR R L HA e R G A 535, A
PREFIARAG P G 189 1 A JICA , X 22 TS 2 T A B v 1) 2
S | T T A JL A S IR e 36 97 S o R M, 2
Bk, ABFFEXBE 2016 4 7 H & 2017 457 4L
Bt £ Lk A b A v 22 JEI 24 1 A s D 45 R BEA T e 3T (ol
JE R 3 A A L 22 BT 24 B A R 24519 20, LAY Ol 45
Sl PR P 5 BR Ve I I 25900, B 22 Y 2 TR IR e K
EREMSH

1 R

1.1 —fFH

TR 2016 4F 7 H 2 2017 4F 7 A B94EBE LAY %
BE, BILAYAERS MR B S TUN R 38 A bR A ) 2
T T R B A BE A Lk A b AR b 22 J 1 24 B A HE R
NG} i =
1.2 HrR7*

K AR 4 T DR AS S0 B VE R ) 5 4 RRUEAT S B0 452
Yo PRVEBREOL S0 F 2k i3l /R DL-96 & 48 fil - 1.5
B AHZS A 7 TR A T 200 TR e R B 24 4 U M R
W ORI 455 K-B 4R P ik . 258050 45 LK
0 5 [ PR S 50 = A AL B2 ( CLSI) A H 352, DA sk

(S) A (D) (25 (R) e &G 4550, #% I WHONET
BR A SR W I B 4 S A WHONET #544 , Fe & WE AT 40
PR A B 25 Gt AT

1.3 FE#E4

J S TR R R Bl R v B (A T ATCCT700603 |, K i % 4
H ATCC25922 il 4% {1 FA M 1 ATCC27853 | 4 ¥ {4, 1 44
BREE ATCC25923 , 26 BRI ATCC29212, 4 A [ & 2%
b2 [ B T AU 3 B R B (56 A I %

1.4 %tz %

DL b SEEBOE 1 5 A WHONETS. 5 8, 18 1 i% 4k
PRGE T An B 2540, B0 R R AR T AT, P AL ST e
PEGORH B 43 HT R B Pearson y* R 56 , P<0. 05 h 2% 5
eI

2 &R

2.1 2 ERBAEMNER

ARERE 2016 4F 7 H & 2017 4F 7 AAERE LI
PHIERRPE 1 754 0, Forh Z M 24556 337 4k, dike th B i
19.21% . #rA JLEAE W35 5 (NICU ) R AR L 38
DX LA S BHVE R AR 716 Bk, Forh 21t B bk 170 41, 5
1) 23. 74% .,
2.2 3 ERBEAHM

337 MRZ RN 24 b T At R BSR4 A T e 7 5 0
iR EAE ( Carbapenem-resistant Klebsiella pneumonia ,
CRKPN) 154 #(45.70% ) , Feyk A= ) 1% B-MMER
(ESBLs) KR4 57 ¥k (16. 91% ) FI7= ESBLs fifi % ve
FAATE 41 ¥R(12.17% ), W1,



JUAF2h 5 22 £ 2018 54 24 %% 5 3 Journal of Pediatric Pharmacy 2018, Vol. 24 ,No. 5 41 -

F1 FRBIBESEMAESH

EAIET: | AL G ) N VL

CRKPN 154 45.70
7= ESBLs KR4 1A 57 16.91
7 ESBLs Jifi 4 5 8 A 41 12.17
ifif PP 40P bk 4 B €65 A A BR T ( MRSA ) 29 8.61
T 5 7 5 s L 22 AN AT T 23 6. 82
22 F i 24 ] 2 A1 S B T 16 4.75
oAt Z2 T 24 74 17 5.04
&it 337 100

2.3 53 EmBRAREBRSH

3 B A e H LIRS e 2 T it 24 0 32 43 A #E NICU
(135 #,33.50% ) F1 L2 5 5E Wi 59 7 ( PICU, 81 £,
20.45% ), H Ath if £ 45 L 2 0P g AL 0 AR, I
%2,

2.4 HFHAEIBELEEMILETRE G S TG HSHHERL

e A LI X E EALEE NICU A= L% 38 9w
G, HoAth J LG X AE E 2240 Br PICU AL 538 5 X
A LS RN 7R B A L XN oAt )L #E9% X - CRKPN
P R e 4 HEAE 25—, HLAE NICU 1 PICU £ il 25 5 /3
e R, k3,

*x2 BERERBILSEMHEIRKS MIER

N LI

o R 24 B 1] ; ;

I RFREE S BHE B3 K Ko th B L %
NICU 403 135 33.50
PICU 396 81 20. 45
A LRSI 313 35 11.18
JLEE NI AL 239 15 6.28
AR 107 24 22.43
Al LR 296 47 15. 89
A1 1754 337 19.21

AR L F5 MR 2SR NI AR B REER

®3 HEIIBRESEMIEFRXSEMHHESHER

S Miﬁ”ﬁig%% Sl R % Pmﬁiﬁéggﬁ% Btk M %
CRKPN 82 10 92 54.12 37 25 62 37.13
7= ESBLs KR4 14 17 14 31 18.24 6 20 26 15.57
7 ESBLs fili % 78 % 1A & 12 4 16 9.41 11 14 25 14.97
MRSA 7 4 11 6. 47 3 15 18 10.78
Tt 77 8 5 0 2 N T o 6 1 7 4.12 10 6 16 9.58
22 7 i 25 ) 2 R B o 5 0 5 2.94 9 2 11 6.59
Hofth 22 H i 25 18 6 2 8 4.71 5 4 9 5.39
&it 135 35 170 100 81 86 167 100

2.5 #AEILAREAILEIR G S Eat2h H & CRKPN Jbix

A LA SE 5 5 e BE M B8 313 1), G s 2 S Tt 24
14 35 #k, Hirh CRKPN #6110 B NICU 95 X B BH A4 451 %%
403 {91, K s 2 TN 25 1 135 Bk, Hih CRKPN A 82 £k
NICU 45 [X 2 5 i 25 7 A CRKPN BH P 5 1 1 T 3% 38 i
By, RS L (P<0.01) o B LSS X (3% i %
X +NICU) £ H i 25 1 [ CRKPN PHAE R IR 5 T )L # 0%
X, ZSHG 3L (P<0.01), k4,

x4 FEIRHMILEREESEMZE R CRKPN (L&

o ZHEMZ P/ CRKPN/BE
PEPE BAME BHEE B

B JL NICU 135 268 82 53

AR L By 35 278 10 25

X 48. 459 11.584

P <0.01 <0.01

Bk LI X ((NICU + 538 75 57 ) 170 546 92 78

Hoftl JLEN X ( PICU+ 38 5 53 ) 167 871 62 105

X 169. 264 9.802

P <0.01 <0.01

2.6 H AU R A K L F 10 H agh oL

IR 2 B R | il 4% v TR P B R PR AR 2%
100% , s WR-L P A/ il el £ 4H i 245 5% 80. 3% , %ot bt 75 B M
KT KR RS B M 25 38 53K 65. 2% , X 2

ARG FH IR PR ik 2455 e (IR hy 28. 8% o WLAR S,
£5 HEIUFEEMAE B AR EER

25 24 K M 25/ % A/ % R/ %
FURVEAK 100 0 0
SRR /T ELIH 32.5 23.4 44.1
R PG/ AT 90.9 8.5 0.6
R VUM TR YRR 86. 4 3.9 9.7
W7 P P/ AL s % 2 80. 3 10. 1 9.6
SKAIIE 90.9 0.5 8.6
KAt g 81.8 8.3 9.9
LA A 90.9 0.3 8.8
KAt i 87.9 5.4 6.7
AP T 83.3 7.4 9.3
Rl 65.2 21.3 13.5
B H 65.2 20.9 13.9
FAp KR AL 51.5 23.8 24.7
NS 62. 1 13.7 24.2
WHY A 63.6 19.3 17.1
LEFI R 60.6 18. 4 21.0
A2 51k i PP e 28.8 13.9 57.3
AER 45.5 21.6 32.9

3 g

BV REIRARE, A SRR T G R
TR B T L BB 22— o i ) 7 R e L 3 T



42 - JUAL2h 5 2 & 2018 S 5 24 £ % 5 1 Journal of Pediatric Pharmacy 2018, Vol. 24, No. 5

5 | R B R I 2 17 75 | A iR e AR e, 7 A 23R B T
Wiy, FEGRILIET. KA E R Dt R 2R % 8
JIRZS R BT ISR T R P o 2 e R AR LR R
(R (HL 22 B TR 24 T Rk B 32 1 24 TR BRAG: H 53R 1 328 4 1
KAABATIASZE Z A0, 101 22 T 1R 24 i 2 100 B0 T A £ 22 S
BIFF TR | i 400G MR 4 B (LR 4 BRI | ESBLs K%
Ao DAL Tl 7 285 0 i 98 o B AT A5, T FE RS XN 2
DX [ ARG 4 5 30™ 5 B R BRI, TR
2 b i T AR R R R

BT A ) LR LI T TR A A SR A AR 25 573X
S E A X L 2 PR 2 AP S AR —
it FH ) B ol FH T A TR A

AFFR A5 T ow , B BB UL £ B 25 B CRKPN
Kt R A v, 5 AR O SCk Y IR A 22 58 L
K588 B LA L, 22 F 2 A R A SR B AE L
BIESRT B R IR Y, 225 e 2
T LA LB AR W49 B L E R IRRE O AN RHAE
Hid CRKPN 7858 A= Lo IX AN L B X £ 5 T 25 B4 A4 %
Ho a4 55 —q37, H. CRKPN 7E NICU " i 20 5 2 5 T3
A L X R HoAth JLEERG X, X AT RE S DL T R A
Kes (1) TR AE R v D DX, N 1T Bl P K T 24 R A
PR R 5 (2) FRBE hy o) B 44 ME— 9 — T A i 4h
PRAEERE , A LB R 4248 B A JLERE ROA oo, R
SR EMIME R G R A LEREROAR T 55, 212 21 3K B
A LZ R T G 4 O B P s G IR T R Y
FERGL L, (3)NICU BB L TE =, R g ik
R U 25 KB 2 R R AR, 2R e
Iz R 22 R B A7 A, B 5 ot SRR S 11 8 & X, B 25 B it
[ESL A ke

il 5 S B AT PR R S5 P O A, 2 H RS B iR 2
FHRIEE Z —, CRKPN /R, % il fY B-
DA T e i P 2 A5 T o, ] T 245 1 A 495 2 JFL Al v ke,
TR AFEAN T P ) 7 B 2R 2 S 7R I 3R 2 S BB N I A S e
W25 W, DT Ok 5 2 AT AR g 4 R R,
CRKPN 23548 I X 5 L 1) 22 BT 245 18, I LGS i
Kird SRR R (T 25 R 1 Gk 65. 2% , 5 AR E AR
LT 25 RS g BT X T RS A L 2
BN RBRA X, B-IBERE S 259 fh + RIAE /DS, P01
IR Z R 2 R S B R AR B-
PR PRI 215 BV RR 7 5 0 2 29 W PR e R O HLAE
ICU FLE 25 i e i F AR RAEEIT AR F
B i 18] AL BRI A 45 2 IR Y CRKPN s fa &,
FEE, CRKPN 8L DL S A /DB 5 il i, (B2
Aok CRKPN [ &8 ZE f 384 N FHE, 45 I IRVA YT 7 R T
R R, B R 5 Mt 20 36 T AR Y F Pk G

25 LRIk 05 A L XA L AT 22 R0 24 B A
INAT B 5 A2 200 T R AL AL TS 2419 D0 B HE A T e o
o A, AT X i R 2 T B8R RS P 470 B8 245 0 4 il 22 o T
LYTH A K By 1 B e R e ) % e HAT R S, )i
SR FATRLIN SR LRI b3 14 T 5 85 4 2 25 W) & B0
BB R 2550 i, R 4 T R, OB R A A K
PEHb 2, B 5 25 WP A R B AN R 2R . DX Bz il
51 22 TR 245 B A8 LA S 0 i R 8 9 9 2 A O R
AR, DS S U 2 S 25 T 7 4%

S E3CHK
(1] e N R IR E AR, £ 5 i 25 TR J2Rk e 1 B 45 45 061 45 7
[S]. 2011.

(2] BEBEIR, JYSEIN. 2 T T 2 1A SR e 11 43 BT B B 4 ol X R
[1]. EBREEESZRE, 2015, 36 (15): 2183-2186.

(3] SRR, B, B, . NICU B L% 25 2 iR
SINF T [I]. PAREBE G AR, 2016, 26(1) : 191-
194.

(4] E3CIG, Wik, P72, 55, LR BB 2 w25 s g o1
FELT]. PETEREESRGE, 2015, 32(7) : 689-691.

[5] HeAL S, B, o, 4. BJLEEBERE 2012-2014 4F- £ Hifif
TR BT SO BT [ T]. TLIR BB BE 2%, 2015, 26(6)
25-28.

[6] RAK, BEH, ARABE. oAk 75 %45 2 58 08 T 0 B 2 K T
FIRTFELT]. hAR R BE g 22 40K, 2014, 24 (19) : 4693-
4695.

[7] QIN S, FU Y, ZHANG Q, et al. High incidence and endemic
spread of NDM-1-positive Enterobacteriaceae in Henan Province,
China [J]. Antimicrob Agents Chemother, 2014, 58 (8) : 4275-
4282.

(8] XUV, 8. 1CU T B 75 5 28 W5 28 vw 7 11 1 S e SR 5 1
BURH[T]. PARBE B4, 2013, 23(2) : 283-285.

(9] PHERM, FRREL. 7 KPC BTk 75 55 M il il 4 5 7 1A 7 B Al
SRR AT [J]. E bRk 56 R 22 4 &, 2014, 35(22) .
3119-3120.

[10] RS, AT Torss s B S & o0 B 10 AT B8 0 g e BUIR B i

JrHERELT]. LRI, 2016, 54(3) : 234-236.

(117 W, XBBC, XM, 5. WbaRs 80 28 Il 48 5 5 10 B I s f
N2 Meta 23 BT [ J]. mARBE PR L= A4 78, 2017, 27
(18): 4093-4122.

[12] THOMAS C P, MOORE L S P, ELAMIN N, et al. Early (2008—
2010) hospital outbhreak of Klebsiella pneumoniae, producing
OXA-48 carbapenemase in the UK [ J]. International journal of
antimicrobial agents, 2013, 42(6) ; 531-536.

[13] MUNOZ-PRICE L S, POIRE L, BONOMO R A, et al. Clinical
epidemiology of the global expansion of Klebsiella pneumoniae
carbapenemases [ J]. Lancet Infect Dis, 2013, 13(9) : 785-796.

€L -FE)
(Weky H19.2017-10-30 &[] H 11.2018-01-10)

(LB FEZE ) FF ML http: // www. ekyxzz. com. cn,



