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Drug resistance of extended-spectrum beta-lactamase-producing bacteria and risk
factors for this bacteria infection in children with hospital acquired pneumonia

Xiao-Hua HAN, Yue DU, Yong LIU, Chun-Feng LIU,Yun-Xiao SHANG, Zhuang YUAN. Department of Pediatrics ,Second
Affiliated Hospital ,China Medical University ,Shengyang 110004 , China( Email ; fish9364@ hotmail. com)

Abstract: Objective With the extensive use of the third-generation antibiotics, the resistant strains of extended
spectrum B-lactamases ( ESBLs ) -producing bacteria are constantly increasing resulting in an outbreak of nosocomial
infectious. This study aimed to investigate the positive rate of ESBLs-producing bacteria and the incidence of their drug
resistance to 12 common antibiotics as well as risk factors associated with this bacteria infection in children with hospital
acquired pneumonia (HAP). Methods ESBLs-producing bacteria were examined by the disc diffusion confirmatory test
and the double disc synergy test in Gram-negative bacteria from sputum in children with HAP. The incidence of drug
resistance to 12 common antibiotics was compared between the positive and negative ESBLs-producing bacteria. The risk
factors for ESBLs producing bacteria infection were investigated by logistic regressive analysis. Results  Forty-three
positive ESBLs-producing bacteria strains were isolated from 109 Gram-negative bacteria strains in 95 children with HAP,
with a positive rate of 39.4% . Of the bacteria, Escherichia coli accounted for 13.8% , 9.2% for Klebsiella pneumoniae,
8.3% for bowel bacilli, and 8.3% for other bacteria. The incidence of drug resistance of positive ESBLs- producing
bacteria to cefozolin, ceclor and cefotaxime was significantly higher than that of non-ESBLs-producing bacteria. In either
positive or negative ESBL-producing bacteria, the incidence of drug resistance to imipenem was low (0-11% ) and to
quinolone and aminoglycoside it was below 40% . Logistic regressive analysis showed that the independent risk factors for
ESBLs-producing bacteria infection included the duration of cefotaxime treatment ( >3 d), admission to the Intensive Care
Unit and invasive operations. The first factor was a predominant one. Conclusions Imipenem, quinolone and
aminoglycoside may be recommended in the treatment of ESBLs-producing bacteria infection. Risk for ESBLs-producing
bacteria infection is multifactorial. It is necessary to reasonably use antibiotics, stress the asepsis principle and reduce
invasive operations as much as possible in order to decrease ESBLs-producing bacteria infection.

[ Chin J Contemp Pediatr, 2005, 7(1) :34 —38 ]
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IR BT Z B, XA 2T 24 B AR AN e
JUHJE = )T 3 B-IN I e i ( extended-spectrum
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38 fii]7= ESBLs & HAP /L, 4FEi#s <1 2 31 {4
(81.6% ),1 ~3 % 2 i (5.3% ),3 %Lk I 5 fi
(13.2% ), 5 25 5] (65.8% ), 4z 13 i (34.2% ) ,
XTRAZH 57 5 4F 7 ESBLs i HAP &L, ¢ <1 %
45 5](78.9% ) ,1 ~3 % 6 1](10.5% ),3 L) |5
1511(8.8% ) , 58 46 f1(80.7% ) , % 11 f5](19.3% ) ,
1.3 7%
1.3.1 ARARSE  FRILRES IR DS -
RO, R TR RS PR T T C I SR . B
JURAE MY S SE A ST JC R M R
R E TR T, 1 h Nk B0 = #1750
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v, 2585 S 56 R A H 9 807 35, AR 1999 48 1 H
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W 2GRS0 S AR eI T o BT S A I 422 1999
4F 1 H R NCCLS i1 10 48 3 5w 07 125 A0 E
& ESBLs 15 ™ HEAT. WU4E A P [R]85 2 IE X
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1.3.3 2 AE54 ¥ 95 i HAP 4> 7~ ESBLs
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TR 1 R 2 DARE IS ; @151 @ FE Rl B (58
RAEC e Y AR W TR (22 i F 52 kA ™ B JEG
WL VEFRAR BE) @B & RS ORE N5
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PR G RE 7 (A B S AL/ s PR TR 8 ) 5 QA g KA
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1.3.4 witrF7Ek e R EdE R SPSS 9.0
AL PR, Z2 R 2 53 #7oR H Logistic [l , 7 ESBLs
AT 50k ESBLs 4018 W9 411 25 % L A i F X

SUAG

2 #R
2.1 ESBLs #4582

£ 95 B LPRARAS RS Y 109 B 5 2% [P AT
P, Hor 38 {5l g LA H ESBLs BHPERE 43 #k , B 1
FH 39, 4% , Ho K 38 A bR R
13.8% (15/109) , Hoyk it %6 7 5 AA B, o5 9. 2%
(10/109) , A& B AT 1R 4 8.3% (9/109) , HE 5w F
AT (= s AR B 1 ) RS i A 2 ) 2
SR L] R e TR AR T 1) FEMEREh 4. 6%
(5/109) , et =BT 1 6 Ak e i 1
W2 B IR I 1)) AR 3.7% (4/109)
BN R = A ESBLs BT (5 H R R KR A&
44.1% (15/34) ,Jili 46 55 FAf 1 15 40% (10/25) , B
IR & 39.1% (9/23) , B S A TE 1538, 5%
(5/13) , kT 528. 6% (4/14) .
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ZIRIK 64.3% (9/14) o DEAVE AT H (2/14) |
HETCHRAR (2/8) M BT # (1/10) X 4 5

P AR 2, R 35 A T I 98 o B A1 BN S
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2.3 AREBFAMETSEA

38 {4l ESBLs B 2H 1 H 28 B8 (%2 45 9/ 75
T 115, &7 TR (L AR IRER/EF EL3H ) 24 4], &7
IR + THeRIB(BPRR ) 3 BIAYT 68 S5
5 57.9% (22/38) i 1E & A iR Be e T2k
16 5 (42. 1% ) o 57 f5]9E j* ESBLs [ 3% FH %% fig 8
], &R 30 ], AR R ( Sk e Nl ) sk Sk 78 i vh
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F1 RARGMEMZE = ESBLs 53Ef= ESBLs EIXf 12 fifi £ R A E
Table 1 Drug resistence of ESBLs producing and non-ESBLs producing bacteria in hospital acquired pneumonid
KA A Jifi 48 52 T A 1A 38 i i
e 72 ESBLs  JE* ESBLs 77 ESBLs  JEj= ESBLs FFESBLs k77 ESBLs
(15 #) (19 #k) (10 #%) (15 k) (9 #) (15 #)
M % MEC % WEC % HEC % W % MEC %
By 55 PG b/ R R 12 80 9 47 >0.05 8 80 5 33 <0.05 9 100 14 100 >0.05
.7t e o 15 100 5 26 <0.05 10 100 6 40 <0.05 9 100 14 100 >0.05
LI 15 100 4 21 <0.05 10 100 3 200 <0.05 9 100 14 100 >0.05
St 13 8l 1 5  <0.05 10 100 5 3 <0.05 9 100 9 64  <0.05
St AR 15 100 5 26 <0.05 10 100 4 27 <0.05 9 100 10 71  >0.05
KA 15 100 4 21 <0.05 10 100 4 7  <0.05 9 100 13 93  >0.05
WK/ P El T 0 0 0 0 >0.05 0 0 0 0 >0.05 1 11 2 15 >0.05
IR 14 93 4 21 <0.05 10 100 4 27 <0.05 9 100 11 79 >0.05
EINTARAR 9 60 4 21 <0.05 1 10 2 13 >0.05 3 33 4 29 >0.05
[01p/ S 4 6 40 2 11 <0.05 4 40 1 7 <0.05 3 33 6 43 >0.05
K 7 R 15 100 4 21 <0.05 10 100 3 20 <0.05 9 100 10 71 >0.05
L FUR MR/ 4T 30 12 80 3 16 <0.05 3 30 5 33 >0.05 8 89 9 64  >0.05
gkl
HEemHMNE HeEWE
bR 77 ESBLs(5 %) 4E7= ESBLs(8 #k) p 77 ESBLs(4 %) 47~ ESBLs (10 #%) p
Wtk % R % Ak % AL %
iy 255 6 b/ R 4 80 3 38 >0.05 4 100 6 60 >0.05
St e 5 100 4 50 >0.05 4 100 9 90 >0.05
S Aark g 5 100 3 38 <0.05 4 100 8 80 >0.05
KAt e 5 100 1 13 <0.05 4 100 6 60 >0.05
KAl 5 100 3 38 <0.05 4 100 8 80 >0.05
KAt 5 5 100 5 62 >0.05 4 100 9 90 >0.05
245 P/ VG R T 0 0 2 25 >0.05 1 25 1 10 >0.05
Eaii] 5 100 3 38 <0.05 4 100 10 92 >0.05
BANTRU 2 40 1 12 >0.05 1 25 0 0 <0.05
[P/ = 1 20 3 38 >0.05 4 100 4 40 <0.05
S LRI 5 100 4 50 >0.05 3 75 9 90 >0.05
S A WRER /&7 1 31 1 20 1 12 >0.05 0 0 1 10 <0.05
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UL 1L e 3 KRR, 5 19.3%,5 fil
RAEHI 3 L EPiA R, 5 8.8%
2.5 FFESBLs B EZE

R A0S RSB JERIG B B A T
JERE B V2R 3 Ak AR R LA
T (AN SRR AR R S e ) A B KR A ICU A2
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Logistic ZJC I3 Hr o 4R 4R, 568 3 MUk R
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AR ORE B 4 A s U1 JT ) D97 ESBLs 191G [
PR, HAE 3 Gk R =3 d Btk ok,
(£2).

x2 BRARGMHAX T ESBLs E gk EE
Table 2 Risk factors of ESBLs producing bacteria

in hospital acquired pneumonia

S mIHF%  SE OR P
W3 ALMMH=3d 1.5812  0.921  7.363  <0.01
A 1.5380  0.892  4.779  <0.05
SR 1.5298  1.283  4.403 <0.05
SRS 5 JE R R 3.1335  1.142  4.113  <0.01
i ICU 1.9477  1.120  2.987  <0.05
3 i

PR 1 B- PR 158 M Tt 5 5110 5 o e e 38 W 434
Z AN VAR AT AN A 2 X
it ESBLs i7", Horh HAP S e % LAY
SRR A KRFET R . ESBLs 1258 i i A
BRI 772 , 2 22 BRI 1 AT E W), th TEM-
1,2 8% SHV-1 .CTX-M £ 1 ~4 MR IERR AT
S, G 5 DS T AR 3 5 RS 4 , 1T K i
R LR BIRRPUER  EEE
15 S FMbRE TR, T T R B- PR e 4
FUBHmR " B SRR R R A 9
FI 22 6 PR fr 8 UL 1% 7= ESBLs 4, A 4% 5 % W 3%
BRI, 2150 B3 HAP (9 5 5 39. 4% , 4 i
RBH IR 20350009 KM AT T 44. 1% (15/34) , fii
R F AN 40% (10/25), A ¥ W FF O
39.1% (9/23) , e 7o & A 38.5% (5/13) , HE
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BRIl 5 o TR AT TR A B AT R DR AL 12 Rl
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Ak AR Hf 24 Bl SRR A T, sk S i AR A R

AL GERL R, HAP 5200 7 ESBLs 1877 A4E 1Y 1
W 2R AR 2B PR (B B I O B
R VAERE /D) L8 3 AL E R B
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TGRS B f o A FSEIGESS 3 AL AR 2 1Y 2
HE e ESBLs MG N ZEBR B X Kbl &
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ESBLs B EG 556 3 LM Z N A X, A
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