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Incidence and Risk Factors for Extended-Spectrum
B -Lactamase—Producing Escherichia coli in Community-acquired
Childhood Urinary Tract Infection

Jung Won Lee, M.D., Jee Sun Shin, M.D., Jeong Wan Seo, M.D.,
Mi Ae Lee, M.D." and Seung Joo Lee, M.D.

Department of Pediatrics and Laboratory Medicine',
Ewha Womans University, College of Medicine, Seoul, Korea

Purpose : Appropriate antibiotic therapy is important in childhood urinary tract infection and
the selection of anibiotics is based on antimicrobial sensitivity of Escherichia coli. Extended-
Spectrum A -Lactamase(ESBL) is an enzyme produced by gram-negative bacilli that has the
ability to hydrolyse penicillins, broad-spectrum cephalosporin and monobactam. There have
been many reports of outbreaks of hospital infection by ESBL-producing organism. However,
community-acquired infection with ESBL-producing organism are rare. This study was
performed to retrospectively identify the incidence, characteristics and risk factors of ESBL
(+) E. coli in community—acquired childhood UTIL

Methods : In 288 children admitted in Ewha Womans University Hospital with E. coli UTI
from Mar 2001 to February 2003, ESBL was isolated. ESBL was confirmed by the utilization
of an automatized machine(Vitek GNS 433 card) using liquid medium dilution method ac-
cording to National Committee for Clinical Laboratory Standard. The clinical characteristics,
risk factors, antimicrobial resistance and treatrnent effectiveness were compared with
ESBL(-) E. coli UTL

Results : Of 288 E. coli isolates, 31(10.8%) produced ESBL and 93.5%(29/31) occurred in
infants younger than 6 month of age(P<0.01). No significant differences were noted in prior
antibiotic use, prior admission history and underlying urogenital anomaly. Antimicrobial re-
sistance was significantly higher in ESBL(+) E. coli compared with control patients (P<
0.05). Although ceftriaxone showed 100% resistance in ESBL(+) E. col, bacteriologic sterili-
zation rate after ceftriaxone therapy was higher(96.8%). However, the recurrence rate of
febrile UTI within 6 months was higher(25.8%) than control patients(6.6%).

Conclusion : Epidemiologic study is required to find out any new risk factors of commu-
nity-acquired ESBL{(+) E. coli UTI and changes in selection of empirical antibiotics should
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be considered.(J] Korean Soc Pediatr Nephrol 2004;8:214-222)
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card)®2 ampicillin, ampicillin/sulbactam, aztreo-
nam, cefazolin, ceftriaxone, gentamycin, tobra-
trimethoprim/sulfamethoxazole( TMP/

piperacillin/tazobactam,

mycin,
SMX),
foxitin, ciprofloxacin, imipenem®] thsle] &FA)
A 74 AARE A8kl ESBLo] 94lsE o
o] g8l National Committee for Clinical
Laboratory Standard(NCCLS)9] 71[15]e] n}2}
Mueller-Hinton 3+ (Difco laboratories, Detroit,
Michigan, USA)ol| 48 v}=2 31 ceftazidime 30
ug¥ ceftazidime/clavulanic acid 30/10 ug, ce-

amikacin, ce-

fotaxime 30 ug} cefotaxime/clavulanic acid 30/
10 pg ol disk SIAHE vt 5 mm ol &
7bsb 49 ESBLE #31e19l

3. ESBL(+) E. coli R2ZH0| Cist ZA}

E coli 8273 o} 288w oA ESBL
(+) E coli 82749 HAES IgFHoz 2
AR st Azl dY¥s ESBL(-) E

coli 8.2FE TolE
(+) E coli 827199 o143 A 2gelx)
FAA WAEdE 2 F4A XE 5238 vueH

o,

4. E7
5

I
1z
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rlo

A ZE18<9) Statistical Pro-
gram for the Social Science(SPSS) 10.0 ¥
S ol g3tds x* #AW, Fisher, exact test,

=
Agston fo 578 Pt

A

student t-testE

Table 1. Incidence of Extended-Spectrum £-
Lactamase(+) E. coli in Childhood Urinary
Tract Infection

Male Female

E. coli (%) (%) Total

ESBL"(+) 26(12.2) 5( 66)  31(10.8)
ESBL(-) 187(87.8)  70(93.4) 257(89.2)
Total 213(100) 75(100)  288(100)

P>0.05 "ESBL ; extended-spectrum 8 -lactamase

o) 1 Aol @7 7oA ESBL XA Escherichia coli?] #A7 98 <z}

0.05 wjyk 4=
A i}
1. ESBL(+) E. coli RLE2ZYQ| gMEq}
qatAA
E coli L2749 Fo} 288" ESBL(+) E.
coli SZFH] TAEL 10. %(31”‘1)0] Atk
oli= 2139 % 12.2%(26%)o| ¥ ool 754

6.6%(LHE)E T+ 7kl AW & §o3k 7(]—0]
= AU HTable 1). ESBL A 7(314)9 4
TEE /1Y vRE oyt 64.5%(204), 3-6
NE Gobrt 29.0%(9%) = 935%7F 670E gt
oo™ o]l ESBL S47(257)9] 36.1%(95
)9l 33.0%(877)¢1  69.1%9 H]a"% Eie=s
(P<0.01)(Fig. 1. & ”\ﬂoi HAug, ¢

1 ﬁﬁ-?—r, ESR ¥ CRP _,-x]—‘;— ESBL %4

g

2, 3). QQmTCfDMSA AFAY Aee B A

= ESBL %AwolA 387%(12/31)& ESBL &
g9 42.8%(110/257)0 Blate] f-2)3k zpel=
NAATHTable 4).
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Fig. 1. Age distribution of Extended-Spectrum £
- Lactamase(+) and(-) E. coli Childhood Urinary
Tract Infection.
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Table 2. Clinical and Biochemical Parameters

ESBL*(+) ESBL(-)
Parameters E. coli E. coli
(n=31) (n=257)
Highest fever(°C) 389+0.73 38.9+061
WBC(x 10%/mL) " 14.2+8.00 16.2+7.00
ESR(mrn/hr)_’r 4501294 2391193
CRP(mg/dL)* 48+479 3.8+3.25

P>0.05 "ESBL : extended-spectrum A -lactamase
TWBC white blood cells

TESR: erythrocyte sedimentation rate

SCRP : C-reactive protein

Table 3. Fever Duration

. ESBL'(+) ESBL(-

i‘f;;)r duration E co(lz' E co(li)
n(%) n(%)

<1 1 32) 8( 3.1)

1-3 25(30.6) 187(72.8)

3-5 2 65) 43(18.7)

>5 3(97) 14( 5.4)

P>0.05 "ESBL ; extended-spectrum g -lactamase

Table 4. Photon Defect on *™Tc-DMSA Renal
Scan

wmes ESBL*(+) ESBL(-)
renTalc SI?JXISA E. coli E coli
n(%) n(%)
Photon defect(+)" 12(38.7) 110(42.8)
Multiple 2( 6.4) 45(17.5)
Focal 10(32.3) 65(25.3)
Photon defect(-) 19(61.3) 147(57.2)
Total 31(100) 257(100)

“ESBL ; extended-spectrum # -lactamase ' P>0.05

ST 89%(23/257) BlElY =L X2 B
o BASHeR fede At 4UHY
% ESBL A FoA 129%(4/31)2 ESBL &

},

£

d 9] 9.7%(25/257) ¢l wlstel frejgh ztol7t g
ATHTable 5, 7).
AR 2827

o

73

M

7199 FWEL ESBL
3.2%(1/31), ESBL &4 04%(1/2571) % F T
el frolgk ztole 3k WE 2@ 9F9Y
sHER ESBL Aol 9.7%(3/3D2, ESBL

A8A Al2s 2004

Table 5. Prior Antibiotic Use and Admission
History

ESBL'(+)  ESBL(-)

E. coli E. coli

n(%) n(%)
Prior antibiotics(+) 5(16.1) 23( 89)
(—) 26(83.9) 234(91.1)
Prior admission{-+) 4(12.9) 25( 9.7)
(=) 27(87.1) 232(90.3)

P>0.05 "ESBL ; extended-spectrum 8 -lactamase

Table 6. Underlying Urogenital Anomaly

ESBL(+) ESBL(—)
E. coli E. coli
n(%) n(%)
Vesicoureteral reflux 3( 9.7) 29(11.3)
Duplex kidney 1( 3.2) 1€ 0.4)

P>0.05 "ESBL ; extended-spectrum 8 -lactamase
S99 11.3%(29/257)° v]8te] fofsk 2oz}
AR Table 6).

3. i Zs-Mda M X2&nt

ESBL(+) E. coli®l A4 WAES ampi-
cillin, cefazolin, ceftriaxone, trimethoprim/sul-
famethoxazole(TMP/SMX)ell w3l A= 100%
°]99al ampicillin/sulbactam, tob-ramycin, az-
treonam, gentamycin®] W&o % 93.6-96.8%

Sie= ESBL ST 941 ampicillin
82.1%, cefazolin 20.2%6, 1.9%,
TMP/SMX 61.1%, ampicillin/sulbactam 26.5
%, tobramycin 28.4%, aztreonam 13.2%, gen-
tamycin 53.3%¢ll Hlste] FolhA =UTHPL
0.05). ESBL(+) E. colidlx A8 34

A2 FoJdl ceftriaxoned] Wk WAlEo] 100
%2 ESBL(-) E. coli®] 1.9%-°] 1|3}
=UTHP<0.01)(Table 8).

Ceftriaxone * &l st Wh$ 02 To] 484
T F HoES ESBL ATl A 96.8%(30/31)
2 ESBL £479 100%(257/257)% &7 =&
18588 Hilow F 7t §98 Aol= ¢l
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ol a= 7+deo) A ESBL XA Escherichia coli®l 43 98 <A

Table 7. Risk factors for Extended-Spectrum A-Lactamase(+) E. coli in Childhood Urinary Tract

Infection
ESBL(+) E. coli ESBL(-) E. coli Odds ratio P val
(n=31) (n=257) (95% CI) vaiue
Age(months) 41=%5.1 38*168 - 0.001
Sex(M/F) 26/5 189/68 0.51(0.19-1.39) 0.28
Vesicoureteral reflux 3( 9.7%) 29(11.3%) 0.84(0.24-2.95) 0.79
Prior antibiotics 5(16.1%) 23( 8.9%) 1.90(0.69-5.58) 0.23
Prior admission 4(12.9%) 25( 9.7%) 1.93(0.44-4.25) 053

‘ESBL ; Extended-Spectrum 3 -Lactamase

Table 8. Antimicrobial Resistance of ESBL(+)
and ESBL(-) E. coli in Childhood Urinary Tract
Infection

ESBL'(+) ESBL(-)

E. coli

E. coli

n%)  n(o) Vale
Amikacin 3(9.7) 4( 1.6) 0.029
Ampicillin 31(100) 211(82.1) 0.003
Ampicillin/Sulbactam ~ 29(93.6)  68(26.5) <.001
Aztreonam 29(936)  34(13.2) <.001
Cefazolin 31(100) 52(20.2) <.001
Cefoxitin 2( 6.4) 5( 1.9 0.138
Ceftriaxone 31(100) 5( 1.9) <.001
Ciprofloxacin 0C 0) 9( 35) 0604
Gentamycin 20(936) 137(53.3) <.001
Imipenem [ QY)] 2008 1.00
Tobramycin 30(968)  73(284) <.001
TMP/SMX " 31(100)  157(61.1) <.001
Pip/Taz" 2167.8)  19( 7.4) <.001

*‘ESBL ; extended—spectrum £ -lactamase
T"TMP/SMX ; Trimethoprim/Sulfamethoxazole
T Pip/Taz ; Piperacillin/Tazobactam

Table 9. Bacteriologic Sterilization after Ceftri-
axone Treatment

ESBL"(+) ESBL(-)
Post-ceftriaxone E. coli E. coli
n(%) n(%)
48 hours 30(96.8) 257(100)
96 hours 1( 3.2) -
Total 31(100) 257(100)

P>0.05, "ESBL ; extended-spectrum S -lactamase

Atk ESBL A wolAl 48A17F Foll HwH A
e 1#E% 96ARE Folls B HATHTable
9).

Table 10. Recurrent Urinary Tract Infection
during 6 Months Follow-Up

No. of patient(%)

Recurrent ESBL(+) ESBL(-)

Ul E coli E. coli Total
(n=31) (n=257)

ESBL(+) E coli  8(258) - 8(25.8)

ESBL(—) E coli  1(32) 14(54) 15( 86)

Others - 3(1.2) 3(1.2)

Total 929.0)"  17(66)  26(356)

*ESBL ; extended-spectrum S ~lactamase
TP<0.001 vs ESBL(-) E. coli
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