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Antibiotic Sensitivity to the Major Causative Organisms of
Acute Urinary Tract Infection in Children

Yung Kwun Lee, M.D., Hee Chul Lee, M.D., Jung Mi Chun, M.D.
So Young Yoon, M.D., Woo Gill Lee, M.D. and Son Moon Shin, M.D.

Department of Pediatrics, Samsung Cheil Hospital,
Sungkyunkwan University, School of Medicine, Seoul, Korea

Purpose : We studied the changes in antibiotic sensitivity to the causative organisms of urinary
tract infection(UTI), in order to provide useful information on the choice of adequate drugs in the

Methods : We retrospectively analyzed the major causative organisms and their antibiotic sensitiv-
ities in 69 patients diagnosed with UTI in the Department of Pediatrics, Samsung Cheil Hospital

Results : The frequency of UTI was the highest in infants younger than 1 year of age(83.4 per-
cent). The male to female ratio was 3.05:1. Escherichia coli was the most frequent organism(78.3
percent), followed by Klebsiella(11.6 percent), Pseudomonas(2.9 percent), Proteus(2.9 percent), En-
terobacter, Morganelle, and Enterococcus(1.4 percent) in descending order. Antibiotic sensitivity of
gram negative organisms was above 90 percent against
aztreonam, cefepime, ceftriaxone, 50-70 percent against gentamicin, trimethoprime-sulfamethoxazole
(TMP/SMX), and 23 percent against ampicillin(23.4 percent).
Conclusion : Antibiotict sensitivity of gram negative organisms was high to amikacin and third
generation cephalosporins but low to ampicillin, gentamicin and TMP/SMX. The use of ampicillin or
TMP/SMX, as the first choice of the empiric and prophylactic treatment for UTI, should be recon-
sidered and investigated further. (Korean J Pediatr 2005;48:760-765)
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2002 1€5E 20039 12974 AH3AILH Y Aol
date] QAT Wi AAME dd
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i Fol 69WS o T Alm WEe JerT F9
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1. MY 9 ol wa HE

RERAE So} el AW 2 A B4 WEE dol
52el(75.4%), <ok 17#(24.6%)= = RI7F 3.05: 1013 A=

HaE= 14 016}7} 6121(88.4%), 1-2417} 521(7.2%), 24
o] 3#|(4.4%)F 24 °l3t7} 66™(95.6%)°1 A TH.

7t AR Py B W 14 oldlele Hol 47#(68.1
%), ©1o} 14#](20.3%) 2 FAHI7} 3.4: 10l 124 E &
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ol el A= ol 2u(2.9%), ¢t 1#(1.4%) 2 a7t 2: 19
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F T 2934 TF7F 687(98.5%) % tiE-EolAI LF Esch
erichia coli7t 547(783%)% 7V Wk, 1 9| Klebsiella 8
T(11.6%), Pseudomonas 27-(2.9%), Proteus 27(2.9%), En-
terobacter 157(1.4%), Morganelle 15(1.4%), Enterococcus 1
F(1.4%) o]l

3. ol oY, oidd Bx

7y gt Fud B35 BW E colit 547 T 2ok 41
#(75.9%), 1o/t 13#1(24.1%) R Klebsiella® 85 & &°}
7} 44, ololrt 48992 Pseudomonas, Proteus
ol A = ATH Table 2).

Hjokd 7} w5 dAud BEERE E colit o] B Ho}
= Folrlel,

[e)

TTE BT

7loll Wk Klebszella Proteus %}
Morganelle 5% frop7ldl B2 F3s HAA BE A5
oA aZ7ATe] (AW E E coli’t FHE A lb‘bﬂjr(Taf
ble 3).

4. HAMMSEE ZA}

27902 IdxH g HAE 6834

o} 69
‘1

A R v 2%

(98%)°l A A&k

I

= 447(64%)

Table 1. Age and Sex Distribution in 69 Patients with Uri-
nary Tract Infection

No. of patients(%)"

Age(month)

Male Female Total
0-12 47(68.1) 14(20.3) 61( 83.4)
13-24 3( 4.3) 2( 2.9) 5( 7.2)
37-48 1( 1.4) — 10 1.4
49-60 1( 1.4) 1( 1.4) 2( 2.8)
Total 52(75.4) 17(24.6) 69(100.0)

“Percentages of patients out of total patients

Table 2. Sex Distribution of 69 Etiologic Organisms

No. of isolated organism(%)"

Organism
Male Female Total
E. coli 41( 78.9)  13( 76.5)  54(78.3)
Klebsiella 4( 7.8) 4( 235) 8(11.6)
K. pneumoniae 2 4 6
K. oxytoca 2 — 2
Proteus 2( 3.8) — 2( 2.9)
P. mirabilis 1 — 1
P. vulgaris 1 — 1
Pseudomonas aeruginosa 2( 3.8 — 2(29)
Morganelle morganii 1C 1.9 — 1( 1.4)
Enterobacter cloacae 1C 1.9 — 1( 1.4)
Enterococcus faecalis 1C 1.9 — 1( 1.4)
Total 52(100.0) 17(100.0) 69

“Percentages of isolated patients in each sex group
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A 23k AL e pyelectasis?} 58| (unilateral 42, bi-

lateral 1d)), urachal cyst’} 13, cystocele 18 5 % 7#(10.3
%)ol A o] AAE HYT uixA By 8% ZGSoA] B

g o 9 v5 95 9771 34, 9 A59F7T 2
dE A 477t 58 J, FF FF7F 38 T 8#(18.2
9%)7F A At} International Reflux Study Committee2] 57l
ot W o3 A9 Grade I7} 14199, Grade 117+

6T Grade II7F 43 E9jol A 2=t}

A

5. |oIF0 wE S|

Quld AARIA wlgE T T O 24 odTES e
2 3 FAA T4 ATE imipenem(98.5%),
%), aztreonam(88.2%), cefepime(88.2%) ceftriaxone(83.8%)

amikacin(97.1

Table 3. Age Distribution of 69 Etiologic Organisms

o2 YEGTH(Table 5).
gt AAllA 28 ol wiYgE ¥ A TFES Uiy

=

oz 3 gAA A4 ZAIE imipenem(98.4%), amikacin
(96.9%), aztreonam(87.5%), cefepime(87.5%)2} ceftriaxone
(84.4%) SolA =A YEsE ®EAel  trimethoprime-sulfa-

methoxazole(TMP/SMX)(57.8%), ampicillin/sulbactam(28.1%6)
I ampicillin(23.4%) < 92 35448 ZAh

E. colidl Wigt dAA 744 AFE imipenem(98.1%)°] 7t
2 =31, ciprofloxacin(96.3%), amikacin(96.3%), cefepime(94.4
%), ceftriaxone(94.4%), aztreonam(92.6%), cefazolin(88.9%),
gentamicin(74.1%) 59 +2o2 YESTH

WA trimethoprime-sulfamethoxazole(TMP/SMX)(59.3

%), ampicillin/sulbactam(31.5%)¥ ampicillin(27.8%) &< 4
< e B

No. of isolated oraganism(%)"

Organism
0-12(month) 13-24(month) 37-48(month) 49-60(month) Total

E. coli 50( 82.1) 2( 40) — 2 54
Klebsiella 8( 13.1) — - - 8

K. pneumoniae 6 — — — 6

K. oxytoca 2 — — — 2
Proteus — 1( 20) 1 - 2

P. mirabilis — — — — 1

P. vulgaris — 1 — — 1
Pseudomonas aeroginosa 1( 1.6) 1( 20) - - 2
Morganelle morganii — 1( 20) - - 1
Enterobacter cloacae 1( 1.6) — - - 1
Enterococcus faecalis 1( 1.6) — - - 1
Total 61(100.0) 5(100) 1 2 69
“Percentages of isolated patients in each age group
Table 4. Comparison of Etiologic Organisms between Radiologically Normal and Abnormal Findings

VCUG" fingdings Kidney Ultrasonography
Organism Normal Abnormal Total Normal Abnormal Total
No. No. No.(%)" No.(%) No.(%) No.(%)

E. coli 25 6 31( 70.5) 50 3 53( 77.9)
Klebsiella pneumoniae 5 - 5( 11.3) 5 1 6( 8.8)
Klebsiella oxytoca 2 — 2( 45) 2 — 2( 29
Pseudomonas aeruginsa — 2 2( 45) 1 1 2( 29
Proteus mirabilis — — — — 1 1C 15)
Proteus vulgaris 1 — 1C 2.3) 1 — 1C 15)
Enterobacter cloacae 1 — 1( 2.3) — 1 1( 15)
Morganelle morganii 1 — 1( 2.3) 1 — 1( 15)
Enterobacter faecalis 1 — 1( 2.3) 1 — 1( 15)
Total 36(81.8) 8(18.2) 44(100.0) 61(89.7) 7(10.3) 68(100.0)

"VCUG : voiding cystourethrography
Grades of Reflux-International Study Classification
TPercentages of patients out of total patients
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98.5

IMP CPR AMK AZT

(53)
(67)

98.1

Percentages of No. of sensitive cases out of No. of tested cases, 'No. of sensitive cases
IMP : imipenem, CPR : ciprofloxacin, AMK : amikacin, AZT : aztreonam, CFP : cefepime, CFX : cefoxitin, CTR : ceftriaxone, PIP : pi-

E. coli®l 73-%- imipenem®] t3F
1, Klebsiella pneumoniae, Klebsiella oxytoca®t Pseudo-

peracillin, TOB : tobramycin, CEF : cefazolin, GEN : gentamicin, BTR : bactrim(cotrimoxazole), UNA : ampicillin/sulbactam, AMP :

Table 5. Antibiotic Sensitivity of Gram Negative Etiologic Organisms
ampicillin

Klebsiella pneumoniae
Klebsiella oxytoca
Pseudomonas aeruginsa
Proteus mirabilis
Proteus vulgaris
Enterobacter cloacae
Morganelle morganii
Total sensitivity

E. coli
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ganelle 15(1.4%), Enterococcus 15(1.4%) <=°]At}.

3) 698 F A 25T A= 68@elA Aldste] 7#(10.3
%)M ol 27E B, wimA U 2% P& 448l
Al Aldske] 8E1(18.2%) A1 AR7F HEE A

4) 24 o] dig A 32 imipenem(98.4%)
o] 7V =& TFAE HAI U OoE amikacin 96.9%, az-
treonam 87.5%, cefepime 87.5%, cefoxitin 84.4%, ceftriaxone
84.4% w22 YERTE W) tobramycin 75.0%, gentamicin
70.3%, TMP/SMX 57.8%, ampicillin/sulbactam 28.1%, am-
picillin 23.4%< W< #eAdS B

A 2 A7 Aol A= amikacin cephalosporin Al € 9]
GAAZE =& 548 B3 whddd ampicillin® aminogly-

2 Jo] wrolxal 1SS yERARIT weld 2
%7] XNEAZ ampicillin, gentamicin®] A&
?l A ZAZ TMP-SMXe] AZE L Jor}
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