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Risk Factors for Extended-Spectrum g-Lactamase-Producing Escherichia
coli Isolated from Children with Urinary Tract Infections

Hee Won Moon, Mi Ae Lee and Seung Joo Lee*

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

Background : Recently our institution noted a marked increase in the number of Extended-
Spectrum p-Lactamase(ESBL)-producing Escherichia coli isolated from children with urinary tract
infections (UTI). The purpose of this study was to investigate frequency, risk factors and outcomes
for pediatric UTI due to ESBL-producing E. coli.

Methods : We analyzed 27 children with UTI due to ESBL-producing E. coli (cases) and 27 chil-
dren with UTI due to non-ESBL-producing E. coli (controls) in Ewha Womans University Hospital
from July to December 2001.

Results : Of the total 434 E. coli isolates from urine, 32 (7.4%) produced ESBL and the prevalence
of UTI due to ESBL-producing E. coli was higher in children (15.2%) than in adults (2.0%). Case pa-
tients had higher resistances to ampicillin/sulbactam, aztreonam, cefazolin, ceftriaxone, gentamicin,
tobramycin, TMP-SXT and piperacillin/tazobactam than controls. No significant differences were
noted in resistance to amikacin, ampicillin, cefoxitin, ciprofloxacin and imipenem (P>0.05). Case pa-
tients were younger and more frequently male than control patients. No significant differences were
noted in prior UTI, prior antibiotic use, genitourinary abnormality, vesicoureteral reflux, urinary ca-
theter, pyelonephritis or underlying diseases (P>0.05). No significant difference in cure rate was no-
ted between both groups, but case patients had a significantly higher relapse (11/27) than control
patients (1/27) (P<0.05).

Conclusions : ESBL-producing E. coli may be a causative agent of UTI in children without any
specific risk factors. To eradicate ESBL-producing strains, new guidelines of detection and antibio-
tic therapy for pediatric UTI may be necessary through more evaluation.

(Korean J Clin Microbiol 2003;6(2):132-138)

Key words : Extended-spectrum pg-lactamase, Escherichia coli, Urinary tract infection, Children,
Risk factors
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Table 1. Prevalence of ESBL-producing E. coli
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1. ESBL HIz ¥ E4

20013 7L oA 129 71A] Ao A E2]H E. coli &
43433 323(7.4%) 7} ESBLS WA 819 31 Zoboll 4] 178
2= 2 273(152%) 2 A 9l ol A 2] 256FF 53(2.0%)0] H]
3l =2 W=E YEY tH(Table 1).

Specimen Children Adult Total(%)
ESBL-positive(%) Total(%) ESBL-positive(%) Total

Urine 27(15.2) 178 5(2.0) 256 32/434(7.4)

Other* 7(31.8) 22 2(2.9) 68 9/90(10.0)

Total 34(17.0) 200 7(2.2) 324 41/52(7.8)

*Blood, open pus, closed pus, bile, ascitic fluid, endocervix
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Table 2. Antimicrobial resistance of E. coli isolated from case patients and control patients using Vitek system.

No. (%) of antimicrobial resistance

- - P value

Case patients(n=27) Control patients(n=27)
Amikacin 3(11.1) 1(3.7) 0.610
Ampicillin 27(100.0) 24(88.9) 0.236
Ampicillin/sulbactam 23(85.2) 7(25.9) 0.001t
Aztreonam 5(19.2) 2(74) 0419
Cefazolin 27(100.0) 6(22.2) 0.000 *
Cefoxitin 0(0.0) 0(0.0)
Ceftriaxone 5(19.2) 0(0.0) 0.051
Ciprofloxacin 0(0.0) 0(0.0)
Gentamicin 26(96.3) 12(44 .4) 0.000*
Imipenem 0(0.0) 0(0.0)
Tobramycin 24(88.9) 9(33.3) 0.000*
TMP-SXT 26(96.3) 20(74.0) 0.05
TZP 17(63.0) 3(11.1) 0.000 *

Abbreviations: TMP-SXT, trimethoprim/sulfamethoxazole; TZP, piperacillin/tazobactam.

Tstatistically significant (P<0.05)

Table 3. General characteristics of patients with UTT due to ESBL-producing E. coli (case patients) and patients with UTI due

to non-ESBL-producing E. coli (control patients)

No.(%) of patients

Charecteristics Case patients(n=27) Control patients(n=27) Odd ratio(95% CD* Pvalue
Age(months), mean 3+4 11+21 - 0.08
Sex(M/F) 25/2 20/7 0.14
Urinary catheter 1(3.7) 0(0.0) - 1.00
Genitourinary tract abnormality 3(11.1) 2(74) - 1.00
Vesicoureteral reflux 2(7.4) 3(11.1) 0.65(0.10-4.17) 1.00
Pyelonephritis 8(29.6) 8(29.6)
Previous UTI 3(11.1) 1(3.7) 3.25(0.32-33.4) 0.61
Previous use of any antimicrobial 3(11.1) 1(3.7) 3.25(0.32-33.4) 0.61

3rd cephalosporins 1 1

TMP-SXT 1

ampicillin/sulbactam + netromycin 1
Underlying disease* 2(74) 3(11.1) 0.64(0.1-4.17) 1.00
Abbreviations: UTI, urinary tract infection; TMP-SXT, trimethoprim/sulfamethoxazole.
* sepsis, CMV infection, TOF, Hematuria (renal parenchymal disease), pneumonia
Tstatistically significant at 95% confidence interval
tstatistically significant (P<0.05)

ESBL Ade] &tA W4 &2 ampicillin/sulbactam, ESBL A& dolr} 279 5 258 o2 279 27

aztreonam, cefazolin, ceftriaxone, gentamicin, tobramycin,

TMP-SXT 2 piperacillin/tazobactame]] t&l ) Z=o H]
3 kil S+ B cefoxitin, ciprofloxacin, imipenemol]
sl 100% 74 S VEFW 2w amikacino] & ESBL
AT NAAE 11.1%, NZE3T%E 5 74 S
el T} (Table 2).
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ARG /7 5 F Tk BATGHOR {AT A
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Table 4. Treatment of patients with UTI due to ESBL-producing E. coli (case patients) and patients with UTI due to non-

ESBL-producing E. coli (control patients)

No. of patients

Treatment Case patients Control patients
(n=27) (n=27)

3rd cephalosporins 24 22

3rd cephalosporins + amikacin 2 1

ampicillin/sulbactam + netromycin 2

amoxicillin/clavulanic acid - 2

Abbreviations: UTI, urinary tract infection

Table 5. Outcome of patients with UTI due to ESBL-producing E. coli (case patients) and patients with UTI due to non-ESBL-

producing E. coli (control patients)

Outcome _ No. (%) of patients 0dd ratio(95% CI) P value
Case patients(n=27)  Control patients(n=27)

Cure 27(100.0) 27(100.0)

Relapse 11(40.1) 1(3.7) 17.88(2.10-151.89) * 0.002*

Abbreviations: UTI, urinary tract infection

tstatistically significant, *statistically significant at 95% confidence interval

= ESBL A ¥ U&7 25 100.0%= E=9kon}
ESBLAJ A & 277 3 119 (40.1%)°] A &ato] o) =7
o] 279 % 1% (3.7%)°l vle) BA G o= folst &
& AES B THP<0.05)(Table 5).
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