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Incidence of Escherichia coli and Its Susceptibility to
Antimicrobials in Childhood Urinary Tract Infection

Hye Mi Chi, M.D., Jae Hyok Kwahk, M.D., Jun Ho Lee, M.D. and Hye Won Park, M.D.

Department of Pediatrics, College of Medicine, Pochon CHA University, Sungnam, Korea

Purpose : Empirical antimicrobial treatment is indicated before bacteriological results are
available for young children with febrile UTI to minimize renal scarring. To ensure appropri-
ate therapy, knowledge of the prevalence of causative organisms and their susceptibility pat-
terns to antimicrobials is mandatory. We performed a retrospective analysis investigating the
local prevalence and resistance patterns of uropathogens, primarily E. coli, isolated from
community-acquired UTIs.

Methods : A total of 103 positive urine cultures from children with febrile UTI collected at
Bundang CHA General Hospital from February 2004 to February 2005 were analyzed. Inclu-
sion criteria were fever higher than 3757, significant bacteriuria with single strain growth
of at least 10° colony forming units/mL urine, and leukocyturia >5/HPF.

Results: E. ¢coli(89.3%) was the leading uropathogen followed by Enterococcus spp.(3.9%)
Klebsiella spp.(2.9%), Citrobacter spp.(1.9%6) and Enterobacter spp.(1.9%). E. coli strains re-
vealed a low proportion of antimicrobial susceptibility to ampicillin(AMP; 27.2%) ampicillin-
sulbactam(AMS; 34.8%) and trimethoprim-sulfamethoxazole(SXT; 65.2%). Susceptibility pat-
terns to cephalosporins were as follows; cefazolin(lst generation; 91.3%), cefoxitin(2nd;
100%), ceftriaxone(3rd; 97.8%) and cefepime(4th; 97.8%). Three E. coli isolates produced
extended-spectrum beta-lactamase(ESBL).

Conclusion ¢ Empirical treatment with AMP, AMS and SXT, which are commonly used in
pediatric clinics, is not recommended for childhood UTI due to high incidence of resistance.
The high level of susceptibility to cephalosporins makes these drugs reasonable alternatives.
However the emergence of ESBL-producers, even though they are quite few, may have an
impact on cephalosporin treatment in the future. (J Korean Soc Pediatr Nephrol 2006;10:
18-26)
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DMSA (Dimercaptosuccinic Acid) A&7 #x
A 9% 8% Z9¥E(Voiding cystourethrogra-
phy, VCUG) T A3 AALE 25 Aldg
103%& ez It sz2gde Add
375C o] wdo] AUx 8 AlFuNFHAMS
“e #37}F 10° colony forming unit(CFU)/mL
oldoln & FHAMHAMS ulg Aok 7§ HIT
571 o9 wxt AUD AFE Hoson
2/ olde] dF7t FAolAY Wito| E¥d A
FE 2 dTddA AetAct. Sotel HFE A
< 11.4x1787M €]y, Fol= 61%(59.2%),
olE 42 (40.8%)01U 3 EH HAAMY HT W)
qd7 15,873i6,446/mm3, CRP= 47X58
mg/dL, ESR< 39.1%315 mm/hrelich H
49 71 67x159len 8239 g
Z 1709 oldlel Al DMSA Az=ZelA Al
4o A&ES TWHE fole 57%H(55.3%), W
LAGFHIF EAE gl 17H(165%)°1UL 6
AL ol Al g 2zkde] AL ol 10
(9.7%) 1A H(Table 1).

2. 9

Ay 948 R 714 28 w2t 4 4
Hag v A8 HHE W Bs Exds A
5t 8 wFHAAA 2 L& W
HA A MY L o]& T A-F3 FA(Vitek
GNS-433 card)® ampicillin, ampicillin/sul-
bactam, aztreonam, cefazolin, ceftriaxone,

Table 1. Clinical Characteristics of Patients with
Childhood Febrile UTI

N=103
Male : Female ratio 61 :42
(59.2% : 40.8%)
Age(months) 114%178
Duration of hospitalization(days) 6715
Vesicoureteral reflux 17(16.5%)
Defective DMSA scan 57(55.3%)
Recurrence of UTI in 6 months 10( 9.7%)
WBC in blood(/mm®) 15,873+6,446
C-reactive protein(mg/dL) 47+58
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gentamycin, tobramycin, trimethoprim/sulfa-
methoxazole( TMP/SMX),
tam, amikacin, cefoxitin, ciprofloxacin, imipe-
nem®| disted A AeAd AAS APt n
Extended-spectrum 8 -lactamase(ESBL) A4
W5+ National Committee for Clinical Lab-
oratory Standard(NCCLS)2l 7]&[5]d uwat
Vitek GNS-433 cardg ©|&3td 74 gAE
Aldstani6l. AEs AEd FAAR ceftri-
axone(80 mg/kg/day)S AHE3le] FAlol &4
H uj Aot FBA B5A Ay Aate)
dEglol Y FAAE 1F:T FAY F AT
£ 349 cephalosporin®.& BHEo] 13 © %o
stk = A Fo] 484 Folx B0
A=y FAA B AFolA ceftriaxoneol
WS BY 9 amikacin®Z vle] Fold}
Atk 839 ool A ceftriaxones ©F ALE
8159.2.7(80.6%), 1592 ampicillin/sulbactam
+ceftriaxone(14.6%), 482 ampicillin/sulbac-
tam + cefotaxime(3.9%), 1%

bactam + amikacin(1%)&

-
AF

piperacillin/tazobac-

ampicillin/sul-

Abgetgth, A FE9

= ZAA Fo 4843 Foll 2 wj<

AALE Algste] Ev R E ARG D W%
z+

Al A S4e RY w7kl 48417 HAog A

EH gt 5 =4 i, @
27, AR 2 e 2F R4 oz
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3. SAEN

EAEYL 42 FAY, Fisher's exact test,
student t-test, Logistic regression® AH&3+41
ou PR 005 olstyd wW fYdcn HFE
ek

e o}

8 WA A BE" #FEE E colivt 92
H(80.3%) 22 7H3 WSkl Enterococcus spp.

7} 4% (39%), Klebsiella spp.7} 3%(2.9%),
Enterobacter spp.7t 2% (1.9%), Citrobacter
spp.7t 28(1.9%) woldth BElE E coli &
ESBL A8 T& 3.3%°|AtHTable 2). E. coli?}
FeE 929 F dolis 57%(61.9%), ot 35
B(38.1%)0l1R ot EAH R %t zoj= ¢l
At -

L W HAANA E colizt #8® 3o} 92
o] A A HAA A3 ampicillin(AMP) 3}
ampicillin/sulbactam(AMS)l = 47 27.2%,
48%= W2 A HeAE BRIoW -
methoprim-sulfomethoxazole(SXT)lE 65.2%
7t ZeAe JeEiith vhdol amikacind im-
ipenem-= 100%, aztreonam< 91.2%9] W% =
L Z4E& BRIY. 14W cephalosporing]
cefazolin 91.3%, 2t cefoxitine 1009, 3
A el ceftriaxones 97.8%, 4412 cefepime
2 97.8%9 A& HYLEAM cephalosporin
of gt diFE wlg =& #AFAHE e
AHFig. 1).

S2ZY A8 A £33 AFE FRHAZ AL

8t trimethoprim-sulfamethoxazole(SXT)oll
#Ards B #9 UAdE 2 oA 93F
573€ vud 2 A3 FAA B A,
BEaw g5, A

E, AL 5 35 Aol
gololA] 14 mle] A%
of wiakel @A WA go] EARoT &

Table 2. Distribution of Causative Organisms

No. of cases(%)

Gram-negative organisms

Escherichia coli 92(89.3)
(ESBL-producing E. coli) 3(33)
Klebsiella pneumnoniae 329
Enterobacter spp. 2019
Citrobacter spp. 2( 19
Gram-positive organisms
Enterococcus spp. 4( 39)

Abbreviation : ESBL, extended-spectrum £ -lacta-
mase

_20_



HFopal st s Al - A 108 A 15 2006\

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

AMK AMP AMS ATM CFZ CIP

CRO FDP FOX GEN

Susceptible [ ] Resistant !

IMP PTA  8XT TOB

Fig. 1. Susceptibility patterns of E. coli. Abbreviations: AMK, amikacin; AMP, am-
picillin; AMS, Ampicillin/sulbactam; ATM, aztreonam; CFZ, cefazolin; CIP, cipro-
floxacin; CRO, ceftriaxone; FDP, cefepime; FOX, cefoxitin; GEN, gentamicin; IMP,

imipenem; PTA, piperacillin/tazobactam; SXT, trimethoprim/sulfamethoxazole; TOB

tobramycin.

»

Table 3. Risk Factors associated with E. coli Resistance to SXT

SXT-susceptible SXT-resistant Odds ratio
(N=60) (N=32) (95% confidential interval)
Male 35(58.3%) 22(68.8%) 0.64(0.26-1.58)
Age of onset(>1 year) 9(15.0%) 12(37.5%) 3.87(1.43-1054)"
Vesicoureteral reflux 11(18.3%) 4(12.5%) 0.64(0.19-2.19)
Defective DMSA scan 29(48.3%) 12(37.5%) 0.64(0.27-1.54)
Recurrence of UTI in 6 months 7(11.7%) 3( 9.4%) 1.27(0.30-5.32)

*P=0.008
Abbreviation : SXT, trimethoprim-sulfamethoxazole

Table 4. Risk Factors associated with E. coli Resistance to AMP

AMP-susceptible

AMP-resistant Odds ratio

(N=25) (N=67) (95% confidential interval)

Male 15(60.0%) 42(62.6%) 0.89(0.35-2.29)
Age of onset(>1 year) 2( 8.0%) 25(37.3%) 4.89(1.05-22.75)"
Vesicoureteral reflux 6(24.0%) 4(12.5%) 0.49(0.15-1.56)
Defective DMSA scan 29(48.3%) 9(13.4%) 1.63(0.63-4.19)
Recurrence of UTI in 6 months 3(12.0%) 7(10.496) 1.17(0.28-4.92)
*P=0.043
Abbreviation : AMP, ampicillin
of3tAl  F7F8kd 2 (Table 3), ampicillin(AMP) =d, I F 3 5L 20719 golx 29719
o A$AE 14 ool ool A vislil G4 WAL FAZ S ceftriaxone BT FA}
Al Wge] E718ldtTable 4). 23U Am- S9o® daxoz AT & WAFAE &
picillin/sulbactam(AMS) 9] 7ol A4 Wl Aoz FAHUG. Fols By wAYY =
Y7 Azel Aol SKATH(Table 5). oazie] gglom 9 F AAD e AL

ESBL 84 E colit 3%9(3.3%)°14 w5 DMSA AFAL VCUG BF AA 2738 1»9
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Table 5. Risk Factors associated with E. coli Resistance to AMS

AMS-susceptible AMS-resistant Odds ratio
(N=32) (N=60) (95% Confidential Interval)
Male 19(59.3%) 38(63.3%) 0.85(0.35-2.04)
Age of onset(>1 year) 4(12.5%) 17(28.3%) 3.00(0.92-9.80)"
Vesicoureteral reflux 6(18.7%) 29(48.3%) 0.51(0.11-2.03)
Defective DMSA scan 12(37.5%) 9(15.0%) 1.56(0.65-3.75)
Recurrence of UTI in 6 months 3( 9.4%) 7(11.6%) 0.71(0.11-4.69)

*P=0.069
Abbreviation : AMS, ampicillin/sulbactam

Table 6. Antimicrobial Resistance Rates of E. coli in UTI in Studies from Various Countries

Ampicillin Cefazolin Gentamicin SXT AM/CL
Israel(1998)" 65% 9% ND 30% 17%
France(2000)" 41% 33% 1% 229 37%
Latin America(2000)" 59% 16% 15% 47% 33%
North America(1997)" 43% 12% 2% 25% 26%
Taiwan(2004)" 80% 59% 20% 56% 34%
Korea(2006) 73% 13% 33% 43% ND

*J Microbiol Immunol Infect 2004;37:185-91
Abbreviations : SXT, trimethoprim-sulfamethoxazole; AM/CL, amoxicillin~clavulanic acid; ND, not done

Table 7. Clinical Characteristics of Patients Who have Febrile UTI Developed by ESBL-producing E.
coli :

Patient 1 Patient 2 Patient 3
Sex Male Male Male
Age(months) 20 15 6
Defective DMSA scan No Yes No
Renal ultrasonogram Normal Both pelviectasia Both hydroureter
Vesicoureteral reflux Normal Normal Normal
Recurrence of UTI in 6 months No Yes No

Abbreviation : ESBL, extended-spectrum B8 -lactamase
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