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Antibiotic Sensitivity Pattern of Pathogens from Children with UTI

Young Dae Kwon, MLD., Myung Jin Eim, M.D., Hee Un Eim, ML.D., Sei Ho Oh, M.
Jin Young Song, M.D., Joon Tae Ko, M.D. and Ho Seck Kang, M.ID.

Department of Pediatrics, Sunlin Hogpital, Handong [niversity, Pohang, Korea

Purpose: We studied the degree of changes in antibiotic sensitivity toward causative
organisms, prevalence and clinical manifestations of extended-spectrum H-lactamase(ESBL)-
producers of utinary tract infection(UTI) for a period of three years. Thiz serves to provide
ugeful information in gelecting adequate drugs for the treatment of UTL

Methods : We recruited 137 patients who grew more than 10° CFU/mL in their urine cul-
tire among 250 patients who vigited and were admitted to Handong University’s Sunlin
Hospital for UTT treatment from January 2003 to December 205 We retrogpectively analyz-
ed the data from the medical records.

Results : The common pathogenic organisms were Escherichin coli(65.0%), Klepsielln prew-
moniae(14.0%), Enterococcus faecalis(D8%) and Profeus vulgaris(2.9%) in consecutive order.
The prevalence of ESBL-producers among isolated E coli and K prewnonine was 4.5%(4
cases) and 14.3%(2 cases), respectively. The antibiotic sensitivity rates of E ecoli were rela-
tively high to amikacin(100%), imipenem(100%5), ceftriaxone(355%) and tobramycin(91.424)
while relatively low to TMP/SMZ(554%), ampicillin/sulbactam(23.4%) and ampicillin (24.25).
Conclusion : The uge of ampicillin, ampicillin/sulbactam and TMFP/SMZ, which have been
the firet choices in the treatment of UTI, should be recongidered due to the low gensitivity
rates towards these antibiotics. Due to the high incidence and antibiotic tolerance of ESBL
that might have risen from the development of new antibiotics and increased antibiotic use,
it iz necessary to consider changing the standard antibiotics that have been used In the
treatment of UTL (J Korean Soc Pediatr Nephrol 2006;10:182-191)

Key Words : Urinary tract infection(UTI), Antibiotic sensitivity, Extended-spectrum #H-

lactamase(ESBL)
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2003 192€ 2006 12974 347 5
gy AUHAAA a2 FEHez AR 92 F
of &, AW dfitf FAAWY a2 FYde] 2vlsl
Al eiekd 137HE& AdEstEY 82 gy A
&2 A9 diekeA @Y F=Fisingle colony
count}ZF 10° colony-forming units(CFU)/mL
olidel A2 e, A far T 4
g A9 B AUTE £5% F FIF 4W
WA 22 27 HA g= 900t o'l—oﬂ
A5 F 4 AHE ¥ = T o
Fat o
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H(disk diffusion methoed}e 2 IHPA F+A4
AAME AEEldoh ESBL A4 9589 4EF
A2 disk diffusion method2] S AL =

718 AHgst=d, °lE9  extended-spectrum

d 5ol e A - A 10dE A2F: 20064

cephalosporin®| Y aztreonamel i At =
Aol WHrk FAd dFEe] BEole oAY 3
Aol EEHARG F7] #Eo|th ceftazidimeo]
U cefotaxime & - FPJEE  clavulanie
acid’} #A7FEE o AW} 5 mm o =
7ketd ESBLE A4ste g5z #d & 5 3l
g2-4] B 7= ESBL A9 ZFeldAl
E+= National Committee for C]inical Labora-
tory Standard(NCCLS}2] 71&[E14 wet cefo
taxime/clavulanic acid &% dlskg]— ceftazidi-
me/clavulanic acid £% diskE o] &3 GNS-
433 cardE AMEE A HARS AlEEC

FolEo A T4, FAFA, 49 FHAL &
o FAE A FA 23, 2=l A
&3 JAF 7o AlRE FFHeE oF 7F
3 ZAF BrEGh

te r_>a

12 gz

22 gy Fore] Auy dAviz= 14 TR
o] 249 (175%), 1-5417F 10078 (73.0%), 6-154]
7F 139 (95%)015, 5Al °st7F 1249(90.5%).2
2 diobrg AAERG Bd EA 4B 184
Aok AR W= 14 wgeAs Foprt 149,
oozl 10H e 2 JAH| 7} L4l HGobrt Bgke
o], 14 o]l M= Fobrt 58w, oobrt shEe
2 FUHZE L2 Ede] Aozl A HelA
gt AAFe2E Fotrt 7279 (52.6%), Hot
7} 65 (474%) e Rzl LILI2 dobrt
25 B (Table 1).

2 g 5at

Folzo] ¢4 S wdo] 107H(7RI1%)S
2 7 Bgm, AE57321%) RA(21.2%),
AA175%) TE(16.1%) £22 Yehtern, I
2 BEF §<tF S, iz 254 gL 3
d, Wl 5o o] gigich

_183_



G H 63l 4kof 82 FFE €

JARe GholldE od 33,
23, TE, A4 59 HSold S0l BY
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1) = HA} A

Y FAs F 12390 Algsigen, wET
F71 10,000-15,000/mm*e] Fol= 43%(35.0%)
o] 3, 15,000-20,000/mm®¢] Shoh= 307(24.4%),
a3 20000/mm® ©]2E 67 (4.9%)014d @
GAAE 10-12 g/dlel Folrl 56w (455%)0]
o, 10 g/dLelste 107 (81%)]131th. CRP &7F
= IR E5.9%) o2 et

Table 1. Age and Sex Distributions of Patlents
with Urinary Tract Infection

Agelyr) Male Female Total
(%) M%) M(B4)
01 14(58.3) 10(41.7) 24(17.5)
12 38 23044 4) 63046.00
23 100500 1005000 20014.6)
34 4(57.1) 3(42.9) 7051
435 20400 360.00 ol 3.8
o8 20400 360.00 ol 3.8
6 13 50385 861.5) 130 85
Total T2(52.6) Gald7.4) 1370100

‘Percentages of male or female in each age
, §TOUD

Percentages of children in each age group out
of total patients

Table 2. Tlrinalysis Findings of Patients with
Urinary Tract Infection

Mo (%)
Findings <lyr 1 5yr 6 15yr  Total
(N=24) (N=100) (N=13) (N=137)

WBC(»>5/HPF) 17(70.8) 85(85.0) 10076.5) 112(81.6)
RBC(>5/HPF) 6(250) 21(21.0) 8615 300255
Proten(=1+) 3125 13(13.0) 3(23.1) 190139
Bacterial +) D(20.8) 31(31.0) 20154 38(27.7)
Mitritel +) 5(208) 25(25.0) 20154y 320234

e A g ZE

2) The A0 ZAF 44

G AW AR A MBI 52 HPFo Al
A 1129(R81.6%), 877t 5/0/HPFe]4<]
AFs BHE(255%), SHE(30 meg/dlelis
1978(13.9%), Adx A& 389(27.7%),
nitrite  FAHATEE 32W(234%re2 eyt
(Table 2).

3 Belz

afeF FAtelA IF SXATe] 1227%(89.1%),

o AT AS 15E(109%) AFS BET,
AAH o2 Fscherichiz coli7F ¥igg Fel= 89
qEsox)ez 7 B,
moniaeZF 1498 (10.2%), Enterococecus feecalis?t

Klebsielln preu-

Table 3. Microorganisms Isolated from 137
Episodes of Urinary Tract Infection

MNo. of
Organisms sclated
(%8
(Gram negafive organism
Escherichia coli E9065.0)

(ESBL producing B coli) 40 45y
Hlebsiella pneumonice
(ESBL producing K preumonide)

[
[
Proteus vulgaris 40 2.9)
FEntercbacter codcone 322D
Proteus mirabilis 302.2)
Acipetobacter baumanpii 20 18)
Enterchacter derogenes 20 15)
Morganella morgoinii 2015)
Hlebsiella oxytood 1047
FPseudomornas deruginesd 10 0.7
Salmonella sp. 107
Subtotal 122(321)
(Gram positive organism
Enterccoccus fuecalis 8l 5.8)
Coagulase negative Staphvlococcns 2015)
Enterccoccus auium 2018
Stopfrlccoccus durels (18)
Staphylecocis epidermidis 10 07)
Subtotal 15(10.9)
Total 13701007

*Percentages of expanded spectrum § lactamase
producers in total isolated cultures of Fscherichic
coli and Hlebsiella preumonide
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Fig, 1 Antimicrobial susceptibility patterns of F coli and K. ppeumonia. Ab

breviations | AME, amikacin; AWP, ampicilling AWMS, ampicillin/sulbactam; ATM

3

aztrecnmam,; CFZ, cefazoling CLT, cephalothin ;CRO, ceffriaxcne; FEF, cefepime,
FOX, cefoxiting GEN, gentamicini IVME, imipenem, FPTA, piperacilin/tazobactamm,
ST, fimethoprim/sulfamethoxazloe; TOB, tobramycin.

89(5.8%), Proteus vulgaris?F 498(2.9%) 2|
sog Jehtd 28" B oeoolidt K preu-
moniae & ESBL AAT2 27 4%8(4.5%)% 2
B (14.3%} 0] 21 HTable 3).

AR2E Fotdl A E coli7t 479 (65.3%), K.
prneumoniae?l 7THQ.7%)e|0, Heldd= B
eoli7t 4298(64.6%), K. pneumoniae?} 78(10.8
%rolern, dd ZFdA E colizt 74 8BS
o}

4) He| atH Ay

I £ATE ceftriaxone, amikacin, genta-
micin, I I cefepimes] WAHo =2 FFAdE
Byed I%F
cillin, imipenem, 23 chloroamphenicols] 3+
TAE BEO.

E. colizt 229 Fol 8999 A F44
AAL 234E2 B cefepime, imipenem=} ami-
kacin®ll= 100%, ceftriaxones] 95.5%, tobra-
mycin®] 91.4%, gentamicin® cephalothins] Z+
7t 864%9 & FTAE BHeD, cefazoline
# cefoxitindl 22} 77.3% 9 71.4%2] FHTAdE
Uehigich 2998 trimethoprim/sulfamethoxazol
(TMP/SMZ)4  55.4%,

FATFE vancomycin, ampi-

ampicillin/sulbactam

29.6%, ampicillin®l] 24.2%2 o2 HZEy Y
< Fr4dE BT

Klebsiella7} 22| ol 149 2] A 5
A AAL BFdE BEY ceftriaxone, Imipenem3}
amikacin®|= 100%, gentamicin®] 91.7%, to-
bramycinel] 85.7% 2 =& FIFAHE Byl b
TMP/SMZA] 61.4%, cefazolines] 58.3%, cefo-
xitin®l] 57.1%, ampicillin/sulbactam] 50.0%,
ampicillin®] 83% 52 £22 32 FrdsE B
AckFig. 1)

5) ESBL Marte| "z, A Zdn}

X =2Z1}

ESBL AAddo] #4449 622 27 449 A=
5 oo, o Fd4 FAZHAY wselr) 3%,
6714 oliel] BAA AREREE 5H, A 7]1A
Ago] Ad ggobs 2HFe /AR, T4
Z), AFF o]Hd FAFge] gl Fopr} 29
(ASD, imperforate anus & cleft palate), 7]
degge] g Fot= 19, 1d o a2 FE
Z1g8o] 19, 6709 oluidll Agd A47t 29
22 JYegY 82 FYE TAAEE 14 v
o] 3%, 1-247} 39 o1 cH(Table 4).

8aE E colitt K prewnonine & ESBL
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Table 4. Information of Patients with UTI due to ESBEL Producing Organisms

MNumber of Episodes

Information
1 2 2 4 o &
Sex Ivlale Ivlale IWale Female Iv[ale Female
Agelmonths) g 15 20 3 14 7
Fenal 113 Hydronephrosis normal Frominent normal normal  normal
(left) pelvicocalyceal
system
VIR L3 { (+)" () () i)
Grade II. Left
Use of any antibictics Within i+) (+) (+) (+) (3 [+
previous © months
Recurrence of UTI in (+) ( (+) (3 (3 [
& months
UTI within mrevious 1 year L) { (+) () () L)
Hosprtalization within previous i+) { (+) (+) (+) [
& months
Tnderlyving disease Preterm [ Preterm Imperforate anus  ASD Preterm
(32wik)" (3Zwk) Cleft palate [ 3dwik)

:After 2 years, VUR 15 negative.

Born to 1,730 g. Ventilator care for 2 weeks, and admission for 40 days. )
Abbreviations : UTI, urinary tract infection; ESBL, expanded spectrum beta lactamase; ASD afrial septal
defect; IS, ultrasonogaphy, VIR, vesicoureteral reflux

AT 4 49(45%)7 279(143%) o|He
o, ESBL #4d°] 2= & 6% 44 &
+4 Z=E B9 ciprofloxacin, imipenemd] =
T AL BREen cefoxitin, amikacind 5
H(83.3%), ceftriaxones] 3H(50.0%), TMP/
SMZ, gentamicin®] 2%o] FzrAdL BHyoen
ampicillin, ampicillin/sulbactam, cefazolind] 4]
£ ZF 4E E99(Table 5).

EddA= 27 A9 GAZ ceftriaxones
AuFArages ATt FAA AE A A
A A wiFEAs FAA A vEr A
A FPAE AHstHt o F 4RA|ZH| Al=lg
49 iFAAret A FeAd Aabe] upep A
E EAE HrlstETh

°o|E HAEAL F ceftriaxones] FFAHE B
¢l 399 Feobg £ 2%9 FeolE2 BT F
AlEgt AW AN Al FHe=m st
ZrA0] 9= amikacine E bl 2z A
FEt e B9 ceftriaxoned] A& Hel o

Table 5. Antimicrobial Susceptibility of ESBEL
producing B coli and K ppeumoniae

No, of ESBL producer
episndes (26)

Antimicrobials

FE ol K preu Total

(N=4) meonice(lN=2) [1N=6)
Amikacin 4(100) 1050 5(83.3)
Ampieillin ol D0 DD
Ampicillin/Sulbactam 00 ) o 00
Azfrecnam 401000 of 4(66.7)
Cefazolin ). o0 0 000
Cefepime A100) 1050 5833
Cefoxitin 40100) 1050 5(83.3)
Cefriaxone 30T o0 0 3500
Ciprofloxacin 401007 201007 B0100)
Gentarmicin 10 75) s 20333
Imipenem 401000 201000 01007
Piperacillin/tazobactam  3( 75) 10500 4(667)
Tobramycin 10 25) o0 ) 1167
Trimethoprim/ 20 50 o0 0y 20333)

sulfamethoxazole

Abbreviations : ESBL, expanded spectrum  # lac
tamase; F. coli, Escherichia colii K. pneumonice,
Hlepsiella pneumonidae
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Table 6. Treatment of Patients with UTI due to ESBL Producers

MNumber of Episodes

Treatment

1 Z 3 4 o 15
Initial antibictics CRO CRO CRO CRO CRO CRO
1% 1I/Cladmission) E coolt E ool E ool E ool Kleb Hleb
1% 4/5(admission) 3 3 3 R R R
Antibiotic change ANME AMWE
7 UG after 4%ht) [ [+ (+) (. (] ()
Antibiotic change AME AME
3rd UU/Clafter 4days) L 0 (] (. (] L)

Abbreviations : UTI, unnary tract infection,

ESEL, expanded spectrum beta lactamase;

/T, wine

culture; A/S, antibiotic sensifivity; 3, sensitivity; B, resistanti E coli, Escherichia coli; Kleb., Klebsiella

preumanice;, CRO, cefiriaxmne; AME, amikacin

o A F54 dsdz g7t 2499
e

lo] TxHez AlEHoeR ceftriaxones
1HE A

sp7e] A=

rh oy oH.

|8l ¥5F amikacin® 2 34
2o AFZEEHTable 6).

—ﬂmL_.
M 2 o

A

A 2EIAE 1378 ZE FoldA
Foo, 429(E0.7%) A o)Aka o]
ol WEglcystitis) £Ae] 14WE33%)2 =
5 5 e 11+
(26.29), 1 ] prominent pelvocalycedl system
&Ae] 79, A dlZlechogenicity}s] F7F=
Bol= SA4dEZ AZHo] 59, A AEE v=
2o 24, A7 A A mednllary cystic
disease} 19, A& F (megaureter}o] 19, &%
FHureterocele}7F 19 #FEHgich

Hxid 2% 8% FYE(volding cytoure-
thrography, VCUG)}E 95w A8 dtHoed,
2194 A Fa @9 R (vesicoureteral
VURN22.1%)7F FZ=HZS. o|F ot 1273
ootz gHelglen, AMdE 14 wghl|A 2
(33.3%}, 1-54 <14 119(11.0%), I 6-154
oA 2% (16.4%)0] WEawEFrl Ao g
a#9Re] Az 4Ry $S977F 44, F
ZYfR7F 92 USHEF 13¥EGE, Y=Y
7t gdol9lth  International Reflux  Study

At
e,

42 Z(hydronephrosis) ©]

reflux,

Committees] £F[2]4 wW=29, grade I 124
@2, grade e 7SR, grade MIs] 4415,
I8 grade IV 74992 VCUGE A8
19049 5 300 GR(158% )44 977 #F
= i

e DMSA(dimercaptosuceinic acid) 412
AL 12994 AldEgen], 3944 multiple
photon defects?] o]idA7Zo] FEE

s Z9<(ntravenous pyelography,
IVP)2 8ol A Alaistgen, 3wadA o]at4z
o] #F= 1, congenital megaureter, UPJ
obstruction, ZE] 1 wretercceles] ZFzF [HEH
o

o

g2 g9 ool gy Fa
, B3] ol gofel Az

el & s
AdazAle] 724 7
ftEe]l A& 7HeAel 21 AdHE AR
& Af A% &4s 298 4 Yo o
ag 7“13%014‘ gotst o™ Lotdlld TY
?'l. _]o]g D'I- /'~ glh l:]'l»cﬂo] o'li mﬂ a
o] b E% AT Fde=H 8% ol
29 7.5%, 24 O]EP deot TE] 4969
dele] a2 YT gdvm Fos, 7).

ez FEe 24 Wes ARG A4 ug

g
_m
He
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g2t Aot He AdHE BT A
Aoz, doldds AFE 19 Yo 7F3
o A% 19 e P HE 28-540x
b AU 11002 ool £AE Urhani(s)
E a7 a2 g9 24 Mz 13;7].1
21 BRA[9-12]¢ #elE Beolxm d=d] o)A

[

[ro{r oS
iz e
5,

I‘

1-24

MELAAM oln] FAA 2AE2E T 3:&0}7}
Bten, J=2 gla) S flev &¥ e

Atell A Aol zpetA] g A &9 ufdF
Al A Aol Mg == Sabe]l gAY B
x7b g Ase B ATy fHdEeEs 9
A wiAztHew, 535 14 ol3te] a2 FY
dies o 50% AxdA FxE BolA && F
A RHE] A8 wiAEE] fEeE AZbEo,
B A7 Ado] 1 Lol 42 G Fol AA
& fdsiAls 58 ez oAt

a2 FEe g 4L Aol GHebrld
APH Sl YA g1 gwel 5
= mge] &3tz B, dAl FE E AAE

= A& Beld, fgAe] o,
714 9] %H&E Aedle 84 #AF3
o AAetd A= EE
1— @0 H , HHjﬂ/_
P%Pr 0 iz, B4 AL
0&4 73 2(>3807C), 4738 % FF
TEZI SAe1tH, 8.

E A7dAaz F 1378y 82 FYE FHepy
oqar Zake wrde] 107H(70.8%)e2 7MY 2
gw, A E2RA(3219%), BA(21.2%), %5(182
%), HAH175%) o= UrEJrB&C’D% A#d o
Aot s B, AL, Hzﬂ“, T
E, AA Fo HEeld FA4te] BYm, el
Me &8 dx, Winigd Wk, Eq9k, dix
€, 5%, aF9 59 82 FIE AR =
BH10).

r_>.i

_E
o

WH r[:j

o
Aage

g 48 GAA g2 gde AlAklE &
AL drd JAM v 2 ATk, dipstick 3
AL nitrite €2 leukocyte esterase 94 44

kol 82 29 AUTY PAA F4H 12

oloH6].

E a7 a2 #9 et & 108(7.2%)9
Fotdll e 28 FAA A 35 2R e
Aol gllev &AW WioF AAE B o] WY
Heck #9 ZAz mBop FHE ol glo] &
do] e Aol 53] GAotelM 4w ArbelA
Fieloiz a2 FPE #3 H 1% T ge
B HE=A] AWHEIALE T Ade] o] FolA
of & Ho|H[13].

M2z g2 Fge e ZF SutEA
A FA] Frrt Fastch Axs ¥ F
%"e}a?l AN FHHY o]&E on3Ee T
1T A7t MFdA] 2E fe 82 FEe]
Sl Aoz o 4 A obFE Be 9
A Fgo] ThdE0 BAYRE 92 FPe=
%lf&% 2 SiClel]

=
o 7&-57} UJ—O

dojdld dHdes BE s}
ﬁiﬁ%%ﬂﬁ—%]ﬂﬂfﬂﬁlS Bl 2
12-18704 &<t 2-33t8)

A4 e Afdes
o Aol gl AL oﬂ s *EUR] #o6]. 2 A7
A A Z2ERFA R 137844 AlEEE e, 4l

B (30.0%) A o]t 7& 1 Ao

E AT VOUGE 9596 A 8istE e,
218 A SR aFAGFO2I%)IF FEFHAG &
AFAA HEaggFe ves rﬂr% = B
W= 25-5094[9, 16] Ho= thi | JERA
7 SR Q¢& ol & 5 ﬁiﬁ{iJﬂ ot 14
gt a2 F[E FopAM 333%= oE A
o Hld E=A FEHAG 2ot a2 FY A T
FaddRrl 2 P4 Atz FaEs 3t
AT Fofer oy, WgadERe] =7)d &

_188_



, ARgez 974 Ad¥E, n8dd, 94 A
A Fezo AHE vg disteder gk &
i Aofbs] a2 FEe As HxAYTY oA
g A FAes o= AYY FH= F
Uehdez 54 wigte] Lol gz Ale] &
g 71%& Letrr] fH A &5 VOUGH
AEEin], "aa] BT DMSA AARE HF
Hasteder & Zlo|tH18].
ot 22 A WY IF2= 2FEY 7B

ol EoeoliZl 80.9%E AAEH, T4 Kleb-
siella %, Proteus TF,
saprophyticus7F @elde=z JJ&d{1, 8]
a=24 7lgely 7% Aeirb sle FopdlAe

Enterococel, Pseudomonas ¥, S aureus =

o fd

el

_.

Staphviococeus
1R

1l

= Staphylococous epidermidis, Haemophilus
influenzae, Group B Streptococci Sl 2] 3|4
T a2 #gYe] E 7 HUHI7]

HookA Sl EE[0,1118)d 22 F4

2 7k 4 AT L E coliold, 34 F5
Ao @5 AFRTE AEBRY, 190899 VYang

(121 moxalactam®] 100%, amikacin®] 96.9
9, gentamicin®| £9.6%, cefamandole®| 62.5%,
TMP-SMZ4| 41.7% 2 Hostds, 9vH ampi-
cillindl= 9.0%2 »i-¢ @A Bastdoh 19944
Cha S[10]9 2EAA cefotaximes] 91.4%,
cefamandoles] 83.1%, amikacin®] 84.0%, am-
picillinfsulbactam®| 66.7%, gentamicin®] 61.7
% FrdE BYEth 20049 Kang F[19]9
LA E colie] FAA FTHE
o] 95.9%, amikacin®l] 95.8%, ceftazidimesl| 91.
8%, cefazolin®l 85.7%, tobramycin<] 94.3%,
gentamicin®] 20.6%=2 BRuddm, vy TMP/
SN 42,39, ampicillin/ sulbactamo] 42.2%,
ampicillind] 169% 2 Y& F4d& Jehfgid

19899 Yang F[12]9] ZFRH E d+234
¢l 2005@7HA] dx=E A Fride] wWEE
Z¢td 2 34 cephalosporin A€ 2] A
H|Z% aminoglycoside <€ 2]

ceftriaxone

¢t amikacing

d 5ol e A - A 10dE A2F: 20064

A AgHez B2 FF4E 2T, 34
o ©]9 cephalosporin A 22 A= A= ¥
el wE Fede A3t e Wsrt #EH%
ot g, ampicillin, ampicillin/sulbactam, &
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